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FOREWORD

This Workshop Manual is designed to help you perform necessary
maintenance, service, and repair procedures on applicable Isuzu
industrial engines.

Information contained in this Workshop Manual is the latest
available at the time of publication.

Isuzu reserves the right to make changes at any time without prior
notice.
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2 GENERAL INFORMATION

10.

11.
12,

GENERAL REPAIR INSTRUCTIONS

Before performing any service operation with the engine mounted, disconnect the grounding cable
from the battery.

This will reduce the chance of cable damage and burning due to short circuiting.
Always use the proper tool or tools for the job at hand.

Where specified, use the specially designed tool or tools.

Use genuine ISUZU parts referring ISUZU PARTS CATALOG for the engines.

Never reuse cotter pins, gaskets, lock washers, and self locking nuts. Discard them as you remove
them. Replace them with new ones.

Always keep disassembled parts neatly in groups. This will ensure a smooth reassembly operation.

It is especially important to keep fastening parts separate. These parts vary in hardness and design,
depending on their installation position.

All parts should be carefully cleaned before inspection or reassembly.

Qil ports and other openings should be cleaned with compressed air to make sure that they are com-
pletely free of obstructions.

Rotating and sliding part surfaces should be lubricated with oil or grease before reassembly.

If necessary, use a sealer on gaskets to prevent leakage.

Nut and bolt torque specifications should be carefully followed.

Always release the air pressure from any machine-mounted air tank(s) before dismounting the engine
or disconnecting pipes and hoses.

Always check and recheck your work. No service operation is complete until you have done this.

Information contained in the “Main Data and Specifications” of the Workshop Manual and the Instruc-
tion Book may differ. In this case, the information contained in the Instruction Book should be

considered applicable.

NOTES ON THE FORMAT OF THIS MANUAL

This Workshop Manual is applicable to the 4LE2 family of industrial diesel engines. Unless otherwise
specified, these engines have common parts and components as well as data and specifications.

Hlustrations used in this Workshop Manual are based on the 4LE2 engines.

1.
2.

Find the applicable section by referring to the Table of Contents at the beginning of the Manual.
Common technical data such as general maintenance items, service specifications, and tightening
torques are included in the “General Information” section.

Each section is divided into sub-sections dealing with disassembly, inspection and repair, and
reassembly.

When the same servicing operation is applicable to several different units, the manual will direct you
to the appropriate page.

For the sake of brevity, self-explanatory removal and installation procedures are omitted.

More complex procedures are covered in detail.
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6. Each service operation section in this Workshop Manual begins with an exploded view of the applica-
ble area.

(Example)
Major components
Figures in parentheses “( )" show the order of disassembling or reassembling.

¥

‘/Water Outlet Pipe (5)
Packing (6) — 5, Q

Thermostat (7) — %,

Water pump ASM (8) ~

Pulley; Fan (4)

Spacer (2)

Fan; Cooling (1)

Belt; Fan (3)

Fig. 1

7. Measurement criteria are defined by the terms “standard” and “limit”.

A measurement falling within the “standard” range indicates that the applicable part or parts are ser-
viceable.

"Limit” should be thought of as an absolute value.

A measurement which is outside the “limit” indicates that the applicable part or parts must be either
repaired or replaced.

8. Components and parts are listed in the singular form throughout the Manual.



4 GENERAL INFORMATION

9. The following symbols appear throughout this Worshop Manual. They tell you the type of service
operation or step to perform.

4&»|... Remove § «|... Adjustment
B 4e|... Installation E ... Cleaning
4-:» ... Disassembly V ... Important Operation Requiring Extra Care
-}"4- ... Reassembly Q ... Specified Torque (Tighten)
f d
. Special Tool Use Required for Recommended
:1 ... Alignment (Marks) @ s Tool or Tools)
«u|... Directional Indication @ _ Commercially Available Tool Use Required or
Recommended
L’é‘ ... Inspection a=~|... Lubrication (Oil)
@ ... Measurement -Clbl ... Lubrication (Grease)
g ... Sealant

10. Direction used in this Manual are as follows:
Front
The cooling fan side of the engine.
Right
The injection pump side of the engine.
Left
The exhaust manifold side of the engine.
Rear
The flywheel side of the engine.
Cylinder numbers are counted from the front of the engine.
The front most cylinder is No. 1 and rear most cylinder is No. 4.
The engine’s direction of rotation is counterclockwise viewed from the flywheel.
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APPEARANCE
1. MODEL CC-4LE2

0 L
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MAIN DATA AND SPECIFICATIONS

1. MODEL 4LE2

| Engine model
Item

AA-4LE2

CC-4LE2

Type

4-cycle, vertical in-line, water cooled, OHV

Timing drive system Gear drive
No. of cylinders - bore X stroke mm (in) 4 - 85 x 96 (3.35 X 3.78)
Displacement L (cid) 2.179 (133)
Compression ratio 18.8: 1
Type of combustion Direct injection
Overall length x width x height mm (in) 828 x 517 x 814 (32.6 x 20.4 x 32.0)
Dry weight kg (Ib) 168 (370)
Fuel injection timing (BTDC) (when at stop) 10° 14°
Firing order 1-3-4-2
Fuel Highspeed diesel fuel (SAE No. 2D)
Idling speed min! 1100
Compression pressure MPa(kg/cm?/psi) 3.04 (31/440) or more/250 min!
Valve clearance (cold) Intake 0.4 (0.0157)
mm (in) | Exhaust 0.4 (0.0157)

Open (BTDC) 15°
Valve Intake valve Closs (ABDC) o
operating
timing Exhaust valve Open (BEDCI d

Close (ATDC) 16°
Injection pump Bosch type

Governor

Mechanical type

Nozzle

Multi-hole type

Injection pressure MPa(kg/cm?/psi)

14.7 (150/2130)

Oil pump Trochoid type
Oil filter Cartridge type
Lubricant volume: In oil pan L (gts) About 8.1 (8.6)
Alternator output (V-A) 12-35
Starter output (V-kw) 12-2.0

(Note) These specifications may be subject to change without notice.

Figures in the column with an asterisk (*) are different for each machine. Refer to the specifica-

tions provided by machine manufacturers.
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TIGHTENING TORQUE SPECIFICATIONS

The tightening torque values given in the table below are applicable to the bolts unless otherwise

specified.
STANDARD BOLT N-m (kgf-m/b.f)
IBdZ'rt\tification A O
T/ &/ &/ \ )
YR 9
Diameter x \ ) \ )
pitch (mm) o o
M6 x 1.0 4-8(0.4-0.8/3-6) 5-10(05-1.04-7)
M8 x 1.25 8-18(0.8-1.8/6~13) 12-23(1.2-2.3/9-17) 17-30(1.7~-3.1/12-22)
M10x 1.25 21 -34 (2.1 - 3.5/5 - 25) 28 - 46 (2.8 — 4.7/20 - 33) 37 - 62 (3.8 — 6.4/28 - 46)
*M10x1.5 20 -33 (2.0 - 3.4/15 - 25) 28 — 45 (2.8 — 4.6/20 - 33) 36 — 60 (3.7 - 6.1/27- 44)
M12 x 1.25 49 - 74 (5.0~ 7.5/36 - 54) 61 -91 (6.2 -9.3/45 - 67) 76 - 114 (7.7 - 11.6/56 — 84)
*M12x1.75 45 - 69 (4.6 - 7.0/33 - 51) 57 - 84 (5.8 — 8.6/42 - 62) 72-107 (7.3 -10.9/53 - 79)
M14x1.5 77 -115 (7.8 - 11.7/56 - 85) 93 - 139 (9.5 — 14.2/69 - 103) 114 -171 (11.6 — 17.4/84 - 126)
*M14x 2.0 72-107 (7.3 -10.9/53 - 79) 88 - 131 (9.0 - 13.4/65 - 97) 107 - 160 (10.9 - 16.3/79 - 118)
M16x 1.5 104 - 157 (10.6 - 16.0/77 - 116) | 135-204 (13.8-20.8/100 - 150) | 160 — 240 (16.3 — 24.5/118 -~ 177)
* M16x 2.0 100 - 149 (10.2 - 15.2/74 - 110) 129-194 (13.2-19.8/96 - 143) | 153 -230 (15.6 —23.4/113 - 169)
M18x 1.5 151 - 226 (15.4 - 23.0/110 - 166) | 195-293 (19.9 -29.9/144 -~ 216) | 230 — 345 (23.4 — 35.2/169 — 255)
* M18x 2.5 151 — 226 (15.4 - 23.0/110 - 166) | 196 — 294 (20.0 - 30.0/145-217) | 231 — 346 (23.6 — 35.5/171 — 255)
M20x 1.5 206 - 310 (21.0 - 31.6/152 — 229) | 270 — 405 (27.5 - 41.3/199 — 299) | 317 — 476 (32.3 — 48.5/234 - 351)
* M20x 2.5 190 — 286 (19.4 - 29.2/140 — 211) | 249 -375(25.4 - 38.2/184 — 276) | 293 — 440 (29.9 — 44.9/216 — 325)
M22x 1.5 251 - 414 (25.6 — 42.2/185 - 305) | 363 — 544 (37.0 ~ 55.5/268 — 401) | 425 — 637 (43.3 - 64.9/313 — 469)
* M22x 2.5 218 - 328 (22.2 - 23.4/161 — 242) | 338 — 507 (34.5 - 51.7/250 — 374) | 394 — 592 (40.2 — 60.4/291 - 437)
M24x 2.0 359 - 540 (36.6 — 55.0/265 - 398) | 431 -711(43.9-72.5/318 — 524) | 554 — 831 (56.5 — 84.7/409 — 613)
* M24x 3.0 338 — 507 (34.5 ~ 51.7/250 — 374) | 406 — 608 (41.4 —62.0/299 - 448) | 521 — 782 (53.1 - 79.7/384 — 576)

An asterisk (*) indicates that the bolts are used for female threaded parts that are made of soft materials

such as cast iron.
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TIGHTENING TORQUE SPECIFICATIONS

The tightening torque values given in the table below are applicable to the bolts unless otherwise
specified.

FLANGED HEAD BOLT

N-m (kgf-m/Ib.ft)
Boit
Identification
Bolt
Diameter x
pitch (mm)
M6 x 1.0 5-9(0.5-0.9/4-7) 6-12(0.6-1.2/4-9)
M8 x 1.25 11-20(1.1-2.0/8 - 15) 15-28 (1.6 -2.9/12-21) 18 - 34 (2.1 - 3.4/15 - 25)
M10 x 1.25 23 -39 (2.4 -3.9/17 - 28) 35-59 (3.6 - 6.1/26 — 44) 42 -71 (4.3-7.2/31 - 52)
*M10x 1.5 22 - 37 (2.3 -3.8/17 - 28) 35-58(3.5~-5.8/25 - 42) 40 - 67 (4.1 - 6.8/30 — 49)
M12x 1.25 55 - 82 (5.6 — 8.4/40 — 61) 77 - 117 (7.9 - 11.9/57 - 86) 85—128 (8.7 — 13.0/63 ~ 94)
*M12x 1.75 51-77 (5.2 -7.8/38 — 56) 71-107 (7.3-10.9/53 - 79) 80-119 (8.1 - 12.2/59 - 88)
M14x 1.5 83-125 (8.5~ 12.7/62 — 92) 115-172 (11.7 -17.6/85 - 127) 123 - 185 (12.6 - 18.9/91 - 137)
*M14x2.0 77 -116 (7.9 - 11.8/57 - 85) 108 - 162 (11.1 — 16.6/80 — 120) 116 - 173 (11.8 - 17.7/85 — 128)
M16x 1.5 116 -173 (11.8 - 17.7/85 - 128) 171 -257 (17.4-26.2/126 - 190) | 177 - 265 (18.0-17.1/130 —- 196)
* M16x 2.0 109-164 (11.2-16.7/81 - 121) 163 — 244 (16.6 — 24.9/120 - 180) | 169 -253 (17.2-25.8/124 - 187)

A bolt with an asterisk (*) is used for female screws of soft material such as cast iron.
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ANGULAR NUT AND BOLT TIGHTENING METHOD

,‘ 1. Carefully wash the nuts and bolts to remove all oil
k and grease.

2. Apply a coat of molybdenum disulfide grease to the
Iy threads and setting faces of the nuts and bolts.

:;:’
=
Fig. 3
3. Tighten the nuts and bolts to the specified torque
QI (snug torque) with a torque wrench.
NUT
OR
BOLT
Snug torque
Fig. 4
4. Draw a line [A-B] across the center of each bolt.
Center line

-

Fig. 5
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Fig. 6

Coinciding line

Fig. 7

CNTIQMG"
.c D
F

\.

Fig. 8

B_C D

5. Draw another line [C-D] on the face of each of the
parts to be clamped. This line should be an exten-
sion of the line [A-B].

6. Draw another line [F-G] on the face of each of the
parts to be clamped. This line will be in the direc-
tion of the specified angle [Q] across the center [E]
of the nut or bolt.

7. Use a socket wrench to tighten each nut or bolt to
the point where the line [A-B] is aligned with the line
[F-Gl.

Example: Specified Angle and Tightening Rotation

A 30° 1/12 of a turn
B 60° 1/6 of a turn
Cc 90° 1/4 of a turn
D 180° 1/2 of a turn
E 360° One full turn

Fig. 9
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TIGHTENING TORQUE ON MAJOR COMPONENTS
1. COOLING FAN AND WATER PUMP

N-m (kgf-m/ft. Ib)

19-28
(1.9-29/14-21)

12-18
(1.2-1.8/9-13)

19-28
(1.9-29/14-21)

To cylinder head

19-28
(19-29/14-21) >

To cylinder block/

19-28
(1.9-2.9/14-21)

19-28
(19-29/14-21)

34-46
(3.56-4.7/25-34)

FOBE100113

Fig. 10
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2.

CYLINDER HEAD AND CYLINDER HEAD COVER

N-m (kgf-m/ft. Ib)

19-28
(1.9-2.9/14-21)

09-1.1
(0.09-0.11/0.6 - 0.8)

8-12
(0.8-1.2/6-9)

(25-3.5/18 - 25)

(Apply engine oil.)

®

P

%ﬁ

(08-1.2/6-9)

8-12

15-20

(856-9.56/61-69)
60°-90°

83-93

(Apply engine oil.) g

8-12
(0.8-1.2/6-9)

2-4
(0.2-0.4/1.4-29)

19 -28
(1.9-2.9/14-21)

Fig. 11

YT TTTTrY
FOBE100114
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3. CYLINDER BLOCK AND OTHER COMPONENTS (1)
N-m (kgf-m/ft. Ib)

93-113
(9.56-11.5/69 - 83)

41-55
(4.2-5.6/30 - 41)

Don't remove this bolt )
from connecting rod.

25(2.5/18)—+100~115"

(Apply engine oil.)

88 -108
(9.0-11/65-80)

(Apply engine oil.)

83-93
(8.6-9.5/61-69)

(Apply engine oil.)

167 - 186
(17 -19/123 - 137)

8-12
(0.8-1.2/6-9)

(*); Apply Loctite No.262 to set up side of stud. é

(Important) @

Fig. 12 FOSE100116
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4. CYLINDER BLOCK AND OTHER COMPONENTS (2)

N-m (kgf-m/ft. Ib)

8-12
(0.8-12/6-9)

more than 14
(1.4/10)

19-28
(1.9-29/14-21)

(8.0-10.0/58 -72)

10-14
(1.0-1.4/7-10)

7 (1.9-2.9/14-21)

19-28

15-25

(1.6-25/11-18)

21-30
(21-3.1/156-22)

(Apply engine oil.)

19-28
(1.9-29/14-21)

20-25
(20-25/15-18)

8-12
(08-1.2/6-9)

34-44
(3.56-4.5/25-33)

25-34
(256-3.5/18-21)

19-28
(1.9-29/14-21)

Fig. 13

16
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. CYLINDER BLOCK AND OTHER COMPONENTS (3)

N-m (kgf-m/ft. Ib)

8-12
(0.8-1.2/6-9)

15-25
(1.56-2.5/11-18)

Apply Locktite
No0.262 (2 locations).

8-12

(0.8-1.2/6-9)

12-16
(1.2-1.6/9-12)

(

Rotate 3/4 turn after
contacted with
sealing surface.

)

Fig. 14

FOBE100117
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6. EXHAUST MANIFOLD

N-m (kgf-m/ft. Ib)

19-28
(1.9-2.9/14-21)

Fig. 15

027100010
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GASKET LOCATION
1. LOCATIONS WHERE GASKETS ARE USED

.
\\ \q\ O-rin Gasket; headcover
/} / 9 (%) Sealant should not be
applied.
Gasket

Gasket;
idle spring set screw

Gasket;
water outlet pipe

Gasket;
fuel cut lever < 2
Gasket; o SN

governor

cover @ \
G = Oil seal;
0,2 ) "\ < crankshaft

Gasket;

control\le:ar 4{%/—(\ , k .

N

5 .\ ) O S
It \\‘ . N\ QA .
S ; Q',\ Q) \ "‘\_) S exhaust
@ S I\ t \.}; manifold
-~ ) )
Gasket; S~ (\ K Gasket;
angleich cover s exhaust silencer
Gasket
Oil strainer
Oil seal; Gasket;
crankshaft front Oil pump

Gasket;
Oil drain plug

Fig. 16 FOBE100118
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2. LOCATIONS WHERE SEALANT IS APPLIED

Location Condition for use
N f Objectto b G tob Name of
ame o ject to be roove to be lant
Name of part mating part sealed applied seatan
. Engine oil .
1 | Rocker bracket Cylinder head (10W-30) Provided TB1207B
2 | Airinlet pipe Cylinder head cover | Air Provided TB1207C
. Engine oil .
3 | Timing case Front plate (10W-30) Provided TB1207B
Rear cover; . . .
4 water pump Body; water pump Cooling water Provided TB1207B
Housing cover; . Engine oil .
5 injection pump Cylinder block (10W-30) Not provided | TB1207B
- : Engine oil .
6 | Solenoid; fuel cut Cylinder block (10W-30) Provided TB1207C
S . ' Engine oil .
7 | Retainer; oil seal Cylinder block (10W-30) Not provided | TB1207B
8 | Oil filter Cylinder block Engine oil TB1207B
Fig. 17

Cautions:

1. Always use the above brandnames or an equivalent as the sealant.

2. Since Loctite FMD127 and Three-Bond 1386 are anaerobic, do not use them in case a gap exceeding
0.25 mm is occurring between the metallic mating surfaces since satisfactory effects cannot be
expected.

3. Always use the optimum quantity of sealant. Observe the handling precautions designated for

respective products.

When applying a sealant :

(1)

(2)

(3)
(4)

when applying a sealant over a surface where some other sealant was used previously, thoroughly
clean the sealant residue using a scraper and wipe the surface by waste cloth to remove oil, moisture,
dust, etc. from the surface.

When using the gasket remover “Bundo 391D” made by Three-Bond (Isuzu’s Part No. 1-8840-0542-0)
to facilitate the “cleaning work”, apply the remover and leave it as is for “about 10 minutes” before
starting the removal work.

Be careful not to apply too much or too little.

How to use the TB1207C and TB1207B

Apply them with a line diameter of 3 mm or more and for a thickness of 1 ~2 mm.

Apply them along the gluing groove without interruptions and assemble the mating structures within
5 minutes.

Also, after finishing the assembly, leave the assembly as is for at least 2 hours and do not run the
engine during this period.
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Bolt hole

Deter-
Dent mina
tion

— =

2 _— | X

1o\

O (Reference)
* Anaerobic:2 ~3 mm
NS———— °

.
.

Apply onto the bore surface
of the bolt hole.

Specified bead width

Others:2 ~ 6 mm

Caution: When the application method is being designated in the repair manual, follow the designation.

3. Locktite

Types

Colors

Work procedures

Loctite 242

Blue

Loctite 262

Red

Loctite 271

Wipe the thoroughly remove oil, grease and moisture from
the mating surfaces such as the bolt surface, bolt hole,
thread surface of the nut.

Apply Locktite.

3. Tighten the bolt at the “specified torque”.

Red Caution: After tightening the bolt, do not apply excessive
torque or vibrations for “about an hour” until the
applied Loctite sets.

Apply over the tip end
surface, namely 1/3 of
the threaded section.
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MAINTENANCE

1. VALVE CLEARANCE AND ADJUSTMENT

4]
d

iy

TDC mark }

015E100083

1.

Note:

The cylinder head bolts were previously tightened with
the “Angular Tightening Method”. Therefore, it is not
necessary to retighten the cylinder head bolts before
adjusting the valve clearance.

Bring the piston in either the No. 1 cylinder or the
No. 4 cylinder to Top Dead Center on the compres-
sion stroke by turning the crankshaft until the TDC
mark on the front cover aligns with the groove mark
on the crankshaft pulley.

Check that there is play in the No. 1 intake and
exhaust valve rocker arms.

If the No. 1 cylinder intake and exhaust valve rocker
arms have play, the No. 1 piston is at TDC on the
compression stroke.

If the No. 1 cylinder intake and exhaust valve rocker
arms are depressed, the No. 4 piston is at TDC on
the compression stroke.

Adjust the circle or double circle marked valves as
shown in the illustration, while the No. 1 or the No.4
cylinder is at TDC on compression stroke.

mm (in)

Intake and Exhaust
Valve Clearance (cold)

0.40 + 0.05 (0.015 + 0.002)

Q No.1 cylinder
No.1 cylinder ( exhaust
intake (¢-

Cylinder No. 1

Valve teli|eli|ef1]E
arrangement

No. 1 cylinder
TDC for com-
pression
No. 4 cylinder
TDC for com-
pression

LA |

|;Intake E; Exhaust

Fig. 21

. Loosen each valve clearance adjusting screw as

shown in the illustration.

. Insert a 0.40 mm (0.015 in) feeler gauge between the

rocker arm and the valve stem end.

. Turn the valve clearance adjusting screw until a

slight drag can be felt on the feeler gauge.
Tighten the lock nut securely.

. Rotate the crankshaft 360°.

Realign the crankshaft pulley.

Adjust the clearances for the remaining valves as
shown in the illustration.
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2. LUBRICATION SYSTEM

050E100021

3. COOLING SYSTEM

Fan pulley ®

Depress here

Cooling ™ ol About 10 mm
fan drive \\
belt

TS

¥

e

Fl

Cartridge (Spin-On) Type

Removal

1.

2.

Loosen the oil filter by turning it counterclockwise
with a filter wrench.

Discard the used oil filter.

» Installation
3l

Wipe the oil filter mounting face with a clean rag.
This will allow the new oil filter to seat properly.
Lightly oil the gasket.

Turn in the new oil filter until the sealing face is fit-
ted against the gasket.

Use a filter wrench to turn in the oil filter an addi-
tional 3/4 of a turn or one turn.

Check the engine oil level and replenish to the speci-
fied level if required.

Start the engine and check for oil leakage from the
oil filter.

Cooling Fan Drive Belt

Adjustment

1.

2.

Check the cooling fan drive belt for cracking and
other damage.

Check the drive belt tension by exerting a force of 98
N (10 kg) midway between the fan pulley (1) and the
alternator pulley (2).

Adjust the belt tension by loosening the alternator
mounting bolt and the alternator adjusting bolt and
pivoting the alternator .

Be sure to retighten the bolts after adjusting the belt
tension.

mm (in)

Cooling Fan Drive
Belt Deflection

75-85
(0.3-0.33)
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4. INJECTION TIMING

\%

Delivery valve
holder \@
Delivery spring J

T

040E100041

015E100083

Identification
mark

A

012E100042

Note:

Take care to avoid entry of dust or foreign particles into
the pump interior when the timing adjustment is made.

Remove the injection pipe of the No. 1 cylinder.

2. Remove the delivery valve holder of the injection
pump of the No. 1 cylinder, and then pull out the
delivery spring.

3. With the spring removed, install the delivery valve
holder.

4. Slowly turn the crankshaft pulley clockwise, at the
same time, continue to feed the fuel.

When the fuel stop flowing out from the No. 1 deliv-
ery valve holder, stop turning the crankshaft.

This crank angle position is the starting point of
injection.

5. In the condition at Step (4) above, confirm what
degree the “groove mark” of the crank pulley is at,
when seen by the “timing mark”, provided in the
timing gear case.

When the value is out of the range of the normal
injection timing, adjust it accordingly.

BTDC 14°

* Injection timing

Note:

The injection timing varies according to the specifica-
tions of the machine.

6. Adjust the injection timing with a shim between the
injection pump and the cylinder block.

Shim is available in the following 9 types, and “iden-
tification mark” is stamped (or imprinted) on the top

face.
Identification mark of shim and its thickness (mm)
Mark | Thickness| Mark | Thickness| Mark | Thickness|
2 0.2 5 0.5 8 0.8
3 0.3 6 0.6 10 1.0
4 0.4 7 0.7 12 1.2
Note:

For each of the injection pumps of four cylinders, the
shim adjustment is made at the same time.

When a shim is missing while overhauling the engine
and the shim thickness is unknown, assemble the
engine with provisional shim inserted. After assembling
the engine, check the injection timing and adjust the
shim until the normal injection timing is obtained.

Reference:
To add the 0.1 mm shim thickness corresponds to the 1
degree of crankshaft angle retarded.
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Iniection Pum
7/ 24

~

Fig. 27

\4

Air bleeding from fuel (automatic air-bleeding system)

1.

For the automatic air-bleeding system

When the starter switch is set to “OPERATION”, the
electromagnetic pump is activated to force-feed fuel
to the fuel pipe and the leak-off pipe, and air in the
fuel system is automatically bled.

For non-automatic air-bleeding system

While sending fuel by means of the force of the elec-
tromagnetic pump, the fall from the fuel tank or the
feed pump lever, bleed air out of the fuel pipe eye
bolt of the No. 1 cylinder injection pump, the leak-off
pipe eye bolt of the injection nozzle and the air-
bleeder plug of the fuel filter, starting with the one
installed the lower most and upward.

5. COMPRESSION PRESSURE MEASUREMENT

Compression gauge

Fig. 29

€

1. Operate the engine to warm-up until the coolant

temperature reachs to 75°C (167°F).

2. Remove all of the glow plugs and the injection

pipes.

3. Attach a compression gauge to the No. 1 cylinder

glow plug installation threads.

Note:

Compression pressure may be measured starting at any
cylinder and in no particular cylinder order. However, it
is very important that the compression pressure be
measured in each cylinder.

Therefore, start at the No. 1 cylinder and work back. In
this way, you will be sure to measure the compression

pressure in each cylinder.

Compression Gauge 5-8840-2675-0

@ Compression Gauge Adapter 5-8840-9029-0

4. Crank the engine with the starter motor and take the
compression gauge reading.

MPa (kgf/cm? /psi) at 250 min’

Standard Limit

3.04 (31/440) 2.5 (26/370)

. Repeat the procedure (Steps 3 and 4) for the

remaining cylinders.

Compression pressure should be approximately the
same for each cylinder. A variation exceeding 200
kPa (2.0 kg/cm? /28 psi) is unacceptable.

If the measured value exceeds the specified limit,
the related parts must be checked.
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6. FUEL SYSTEM

IN CLOSE
1 b
e
&L4 ’
LA
: 1
ouT
OPEN ‘) Ring nut
Fig. 30 ouEtonese

Fig. 31

Fig. 32 et

Fuel Filter Replacement

Fuel filter is mounted on the equipment side.
1. Turn the fuel filter lever to the close position.

Note:
If the cup is removed without turning the lever, fuel

may flow out.

2. Loosen the ring nut, remove the cup, and take out
the element.

Discard the used filter element.
3. Clean the cup.
4. Install the new element with new gasket.

After installation, turn the fuel filter lever to the open
position.

6. Conduct fuel air bleeding.

Injection nozzle

Check that the spray condition and the injection pressure
are normal. Adjust them to the specified value respec-
tively when they don’t meet the standard valve.

Spray Condition

(1) Correct

(2) Incorrect (Restrictions in orifice)
(3) Incorrect (Dipping)

MPa (kgf/cm? /psi)

Injection pressure 14.7 (150/2130)

Using a nozzle tester, adjust the injection pressure with a
shim.
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RECOMMENDED LUBRICATING OIL

TYPE OF LUBRICANTS (API)

DIESEL ENGINE OIL; CD GRADE

ENGINE OIL VISCOSITY CHART

ENGINE OIL VISCOSITY GRADE - AMBIENT TEMPERATURE

[Single grade]

[

Ambient -25°C -20°C -15°C
temperature (-13°F) (-4°F) (5°F)

-0°C
(32°F)

15°C 25°C  30°C
(59°F) (77°F) (86°F)

|

[Multi grade]

Fig. 33
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DISASSEMBLY

1. EXTERNAL PARTS (Left-hand side)

Y
\<ﬂ_ 7
10 —==h=t= LY L —
RS I
3 -~ \\’ !
= 1 ” © 1
. WeESEL L k]

] (1)
QI‘IP )
(3)

(4)

(5)

(6)

(7)
(8)
(9)

Exhaust silencer

Cooling fan and spacer

Fan belt

Fan pulley

Alternator

Starter

Exhaust manifold and gasket

Cylinder head cover and air intake pipe
Water outlet pipe and thermostat

(10) Water pump assembly
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. EXTERNAL PARTS (Right-hand side)

13 12
- 19
® QV
1
" — 17
14
15 > o -7
H:_’\/ /] -
18 I—"\ ”1_9 \\16
| I ©) () \')
il o JIEIRY
- :hr ” (l i} 4
U h==4
Fig. 35 R
(11) Injection pipe .. ....... 4 pcs.

-

(12) Fuel hose

(13) Fuel leak off pipe

(14) Fuel pipe

(15) Engine stop solenoid

(16) Injection pump housing cover

(17) Injection pump and shim......... 4 set
(18) Qil filter

(19) Oil dipstick
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Housing cover

Fig. 38

Housing cover

* Mark : M8X1.25 for replacer

Fig. 39

Leak o&:@? RS
Fuel pipe yﬂf\@ij
Injection pipe\@ Nozzle holder
Injection pump\%
- SHaEToumis
-
Stud bolt A

Fuel cut cover

Pin(6 ¢)

[

Governor cover .

Fig. 40

Injection pipe
Leak off pipe
Fuel pipe

1.

Loosen the sleeve nuts on the nozzle holder side and
on the injection pump side, and then disconnect the
injection pipes.

2. Disconnect the leak off pipe together with gaskets.

3. Remove the eye bolt, and then disconnect the fuel
pipe.

Solenoid ASM

Remove the solenoid ASM.

Injection pump housing cover

1.
2.
3.

Remove the bolts and nut.
Install the bolts (M8 x 1.25) to the replacer hole.
Tighten the bolts, and then remove housing cover.

Injection pump

1.

Align the hole of the fuel cut lever with the hole of
the governor cover, and then insert a pin (6g) into
this hole to hold the fuel cut lever.

Check that the pin groove of the control link is at the
center of the injection pump.

Remove the injection pump, and then take out the
shim.
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Injection pump
Control link center position

E

| Injectlon pump

rack pin

mark

Identification

OT2E100042

—
014E100073

014A100003

NOTE:

1. Mark each injection pump as to which cylinder it

was removed from.

2. Do not reuse the shim, replace it with the same
thickness that was removed.

Backlash of timing gear

mm (in)
~———____ | stanparD LIMIT
CRANK GEAR/ 0.04 0.2
IDLER GEAR (0.0017) (0.0079)
CAM GEAR/ 0.03 0.2,
IDLER GEAR (0.0012) (0.0079)
IDLER GEAR END PLAY :
mm (in)
STANDARD LIMIT
0.058 - 0.115 (0.0023 — 0.0045) 0.2 (0.0079)
CRANKSHAFT END PLAY :
mm (in)
STANDARD LIMIT
0.058 - 0.208 (0.0023 — 0.0082) 0.3(0.0118)
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3. INTERNAL PARTS

4-:-» Disassembly Steps

(1) Rocker Bracket Assembly
(2) Push Rods
(3) Rear Hanger
(4) Front Hanger
(5) Cylinder Head Assembly
(6) Cylinder Head Gasket
(7) Tappets
(8) Oil Pan
(9) Oil Strainer
(10) Oil Pipe
(11) Crank Pulley
(12) Flywheel
(13) Flywheel Housing
(14) Timing Gearcase
{15) Oil Pump Assembly
(16) Idler Gear and Shaft
(17) Cam Gear
(18) Camshaft
(19) Rear Seal Retainer
(20) Piston Assembly
(21) Crankshaft
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«.»| Internal Parts (1/2)

«

Fig 45 lllll
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4-:-» Internal Parts (2/2)

(20) (13)

Do not pull out
this bolt.

. |
! !
! !
! !
| !
| !
! !
! !
! !
! !
! !
! !
! !
I !
! [
! i
i [
(8) I |
! !
| !
e _

Fig. 46
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014E100082

T

B, i
A
e
>0,
S Head gasket

N
Front hanger
%0

Fig. 48

-

Fig. 49

Rocker bracket

Push rod
1. Remove the rocker bracket assembly.
(M6x1.0 ..... 5 bolts and 6 nuts)

2. Pull out the push rods (8 pcs.).

% Marks : Thread.hole (M8 x 1.25) for replacer of rocker
bracket assembly

Cylinder head assembly
1. Remove the rear and front hangers.

2. When removing the cylinder head bolts, loosen
them slowly, a little at a time, starting with the
outside, working in a circular pattern inward.

3. Remove the cylinder head assembly and the head
gasket.

4. Pull out the tappet from the cylinder body.
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14

**| Cylinder Head Assembly

Glow plug (2)

Connector (1)
Seal; valve

\ / . @41> Split collar (4)
g Guide; valve %Q @
/ @ @ ~®— Spring seat (5)
m% Studs are applied with %\ Valve spring (6)

sealing agent.
Do not pull them out.
(5 locations)

Valve (7)

\ Seat; valve insert

Fig. 50 011E100044

Valve mechanism

-

1. Before disassembling the valve mechanism, remove
the connector, glow plug and nozzle holder as-
sembly.

2. Compressing the valve spring, remove the split col-
lar, spring seat, valve spring and valve.
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-

«] Timing Gear

»

Fig. 51 014E10009'
Legend

(1) Sleeve (11) Bolt

(2) Nut (12) Thrust collar
(3) Flyweight (13) Idler gear
(4) Gear (14) Shaft

(5) Snapring (15) Washer

(6) Bearing (16) Pulley

(7) Pin (17) Gear

(8) Camshaft (18) Key

(9) Wear ring (19) Crankshaft

(10) Bearing
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Idler gear
Timing mark
Thrust collar
Idler gear shaft
Tlmlng mark
Fig 52 014E100076

-

Fig. 53 TETTS

Fig. 55 ]

Timing gear
1. Remove the idler gear and the idler gear shaft.

2. Pull out the sleeve from the tip end of the camshaft.

3. Remove the lock nut of the camshaft gear, and then
remove the flyweight assembly and the cam gear.

Camshaft

1. Remove the snap ring which holds down the front
bearing of the camshaft from the ring groove of the
cylinder block.

2. Pull out the camshaft from the cylinder block,
together with the bearing (1).



ENGINE 39

+*| Piston and Connecting Rod

Bush
(The drawing-out of the bush must
be limited to only when replaced.)

Con'rod bolt
(The drawing-out of the con'rod bolt
must be limited to only when replaced.)

T Ty
015E100084

Legend

(1) Nut (5) Snapring
(2) Bearing cap (6) Pin

(3) Bearing (7) Piston

(4) Connecting rod (8) Piston ring

Piston and connecting rod

1. Turning the crankshaft, position the piston to be
removed at the bottom dead center.

2. Loosen the cap nuts of the connecting rod, and then
remove it.

3. Give another rotation to the crankshaft to position
Connecting the piston at the top dead center.

rod cap 4. With the handle of a hammer placed at the bottom
of the connecting rod, push the piston assembly
STeETo0082 upward out of the cylinder block.

Notes:

1. Before removing the piston, scrape the carbon
deposit off the cylinder wall.

2. When pushing out the piston assembly, care should
be taken not to damage the cylinder wall.

3. Attach a tag with a cylinder number to the removed
caps and bearings to keep them in order.

Piston )
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Piston ring
Remove the piston ring with the ring pliers.
Pliers: piston ring 1-85221-029-0

BB

Fig. 58 O16E100088
- Piston pin
1. Remove the snap rings with a commercially avail-
able tool.

2. With a brass bar attached to the piston pin, push it
out by hammering it lightly.

Note:

Keep the pistons, piston pins and connecting rods in
order for each cylinder.

Fig. 59 015E100087
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INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part replacements if excessive wear or damage is dis-
covered during inspection.

1. CYLINDER BLOCK

L,O\ Cylinder block

Check the cylinder block for wear, damage or any other
defects.

Use the hydraulic gauge to check the water jacket water
pressure.

Apply water pressure to the water jacket at 490 kPa
(5 kg/cm? /70 psi) for three minutes.

1:6 Cylinder bore

Measurement position: 13mm below the top
X (Measure in X-X and
€l Y-Y directions.)
(Near the No. 1
compression ring)

mm (in)
Standard Limit Repair method
Perform boring and
@ 85 @ 85.3 honing of the inner
diameter.

Bore grade mark

Cylinder bore diameter and grade mark
(Stamp position)

The grade mark is stamped on the top surface of the
cylinder block (on the mating face with the cylinder
head).

Fig. 62 a3
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SN
- A _
El >< g
c - ~
—~ - B

mm (in)
Engine Bore Diameter Grade
85.000 - 85.010 A

(3.3464 - 3.3468)

85.011 - 85.020
4LE2 (3.3468 - 3.3472) B

85.021 - 85.030
(3.3472 - 3.3476)

Cylinder Body Upper Face Warpage

Use a straight edge (1) and a feeler gauge (2) to measure
the four sides and the two diagonals of the cylinder
body upper face.

Regrind the cylinder body upper face if the measured
values are greater than the specified limit but less than
the maximum grinding allowance.

If the measured values exceed the maximum grinding
allowance, the cylinder body must be replaced.

Cylinder Body Upper Face Warpage mm (in)
—_— Maximum Grinding
Standard Limit Allowance
0.075 (0.0029) 0.15 (0.0059) 0.3 (0.0118)

If the measured value is more than the limit, the cylinder
body may be reground.

Cylinder Body Height (Reference) mm (in)
Engine Standard

307.94 - 308.06
(12.123 - 12.128)

4LE2
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2. CYLINDER HEAD

~~— —
- A _
El >< I
c - -~ D
— - B ~ ~
Fig. 68

Cylinder head inspection

Remove carbon deposit on the bottom surface of the
head with care not to damage the valve seat.

Leakage: Water pressure test 490 kPa (5kg/cm? /70 psi)
(for 3 minutes)

Cylinder Head Lower Face Warpage

1. Use a straight edge and a feeler gauge to measure
the four sides and the two diagonals of the cylinder
head lower face.

2. Regrind the cylinder head lower face if the mea-
sured values are greater than the specified limit but
less than the maximum grinding allowance.

If the measured values exceed the maximum grinding
allowance, the cylinder head must be replaced.

Cylinder Head Lower Face Warpage mm (in)
.. Maximum Grinding
Standard Limit Allowance
0.075 (0.0029) 0.15 (0.0059) 0.3(0.0118)
Cylinder Head Height (Reference) mm (in)
Engine Standard
63.90 - 64.10
4LE2 (2.515 - 2.623)
Note:

If the cylinder head lower face is reground, valve
depression must be checked.
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3. VALVE, VALVE SEAT INSERT AND VALVE SEAL

Cylinder head

Valve

4

T

Inspection of valve seat

1. A -Contact width

2. B -Valve depression

mm (in)

e

Standard

Limit

Contact width

2.0 (0.0787) | 2.5(0.0984)

Valve depressi IN 0.7 (0.0276) | 1.2 (0.0472)
alve ession
P EX | 0.9(0.0354) | 1.5(0.0591)
@' Valve thickness
Nominal Limit Repair method
1.0 0.7
hind IN (0.0394) (0.0276)
0.8 05 Replace
e | EX 1 (00315 (0.0197)

Valve Stem Outside Diameter
Measure the valve stem diameter at three points.

If the measured value is less than the specified limit, the
valve must be replaced.

Valve Stem Outside Diameter mm (in)
'\ Standard Limit
7.0 6.85
Intake Valve (0.2756) (0.2697)
7.0 6.80
Exhaust Valve (0.2756) (0.2677)
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Fig. 73 TR

Fig. 74

e

-

1502 @
\r‘30°
7 N\,
£
RS
PN
VS

Valve Seat Insert Replacement

Valve Seat Insert Removal

1. Arc weld the entire inside circumference (1) of the
valve seat insert (2).

2. Allow the valve seat insert to cool for a few minutes.

This will invite contraction and make removal of the
valve seat insert easier.

3. Use a screwdriver (3) to pry the valve seat insert
free.

Take care not to damage the cylinder head (4).

4. Carefully remove carbon and other foreign material
from the cylinder head insert bore.

Valve Seat Insert Installation

1. Carefully place the attachment (1) (having a smaller
outside diameter than the valve seat insert) on the
valve seat insert (2).

Note:

The smooth side of the attachment must contact the
valve seat insert.

2. Use a bench press (3) to gradually apply pressure to
the attachment and press the valve seat insert into
place.

Pressure load: 40 kN (4,000 kg / 8,0001bs.)
Note:

Do not apply an excessive amount of pressure with the
bench press. Damage to the valve seat insert will
result.

Valve Seat Insert Correction

1. Remove the carbon from the valve seat insert sur-
face.

2. Use a valve cutter (15°, 45°, and 75° blades) to mini-
mize scratches and other rough areas. This will
bring the contact width back to the standard value.

Remove only the scratches and rough areas. Do not
cut away too much. Take care not to cut away
unblemished areas of the valve seat surface.

Valve Seat Angle degree
| 45

Note:
Use an adjustable valve cutter pilot.

Do not allow the valve cutter pilot to wobble inside the
valve guide.
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4. VALVE SPRING

3. Apply abrasive compound to the valve seat insert
surface.

4. Insert the valve into the valve guide.

5. Apply light pressure to the valve while turning it to
fit the valve seat insert.

6. Check that the valve contact width is correct.

7. Check that the valve seat insert surface is in contact
with the entire circumference of the valve.

8. Clean the head and valves to remove the abrasive
compound and metal particles.

Valve Spring Inclination

Use a surface plate and a square to measure the valve
spring inclination.

If the measured value exceeds the specified limit, the
valve spring must be replaced.

mm (in)
\ Standard Limit
Valve Spring 1.8 25
Inclination (0.0709) (0.0984)

Valve Spring Tension
Use a spring tester to measure the valve spring tension.

If the measured value is less than the specified limit, the
valve spring must be replaced.

N (kg/Ib)
Standard Limit
Valve Spring
i 167 147
Tension at 29.9 mm
Set Length (17.0/37.5) (15.0/33.1)

Valve Spring Free Length

Use a vernier caliper to measure the valve spring free
length.

If the measured value is less than the specified limit, the
valve spring must be replaced.

Fig. 80

mm (in)
Standard Limit
Talve Soeing Fros. et (1578
Length ' -
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5. TAPPET (Cam Follower or Valve Lifter) AND PUSH ROD

|®

€

TAPPET

Inspect the tappets for excessive wear, damage and any
abnormalities.

Use a micrometer to measure the tappet diameter.

mm (in)

Standard

20.967 - 20.980
(0.82547 - 0.82598)

Tappet Diameter

Use a dial indicator to measure the clearance between
the tappet and cylinder body tappet travelling bore.

mm (in)
\ Standard Limit
Tappet and Tappet -
Travelling Bore 0 oodgig - 8'83313) (0 83)381 5)
Clearance ' . .
PUSH ROD

Use a feeler gauge to measure the valve push rod
runout.

Roll the push rod along a smooth flat surface (illustra-
tion).

mm (in)

Limit
Push Rod Run-Out 0.4 (0.016)
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6.

CAMSHAFT

Camshaft

Inspection of camshaft

Check the journal and the cam for evidence of wear,
damage or any other defect.

Note:

With the front and rear parts of camshaft pressed in
with ball bearings, and with the cylinder block pressed
in with roller bearings as the center bearing, check that
the camshaft rotates smoothly with no play at each
bearing.

Measurement of journal and cam

T

e

Al

’-—>

1
11l

1. Cam height (A-B) mm (in)
Standard| Limit | Repair method
6.13 5.83
Intake Replace
0.2413) |(0.2295) P
6.43 6.13
Exhaust (0.2531) |(0.2413) Replace
2. Center journal diameter mm (in)

[

Nominal Limit Repair method
52 ¢ 5192 ¢
(2.0472) (2.0441) Replace
3. Uneven wear of journal mm (in)

Nominal Limit Repair method
52 ¢
(2.0472) 0.05 (0.002) Replace
@ 4, Runout of camshaft mm (in)
Nominal Limit Repair method
YT 0.02
(0.0008) 0.1 (0.004) Replace
> e

Fig. 87
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7. ROCKER ARM SHAFT AND ROCKER ARM

=
z

©

>

|®

Fig. 88

e

Fig. 89

7

Inspect all disassembled parts for wear, damage and any
abnormalities.

Rocker Arm Shaft Outside Diameter
Use a micrometer to measure the rocker arm outside
diameter.

If the measured value is less than the specified limit, the
shaft must be replaced.

mm (in)
Standard Limit
Rocker Arm Shaft | 11.935 - 11.955 11.85
Diameter (0.4699 - 0.4707) (0.4665)

Fig. 90

Rocker Arm Shaft and Rocker Arm Clearance

1. Use a vernier caliper to measure the rocker arm
bushing inside diameter.

mm (in)
_\ Standard
Rocker Arm Bushing 11.960 - 11.980
Inside Diameter (0.4709 - 0.4717)

(- B el Aol S bty |

-

_\ Standard Limit

Fig. 91

2. Measure the rocker arm shaft outside diameter.

Replace either the rocker arm or the rocker arm shaft
if the clearance exceeds the specified limit.

mm (in)

Rocker Arm Bushing
and Rocker Arm
Shaft Clearance

0.005-0.045 0.2
(0.0002 - 0.0018) (0.0079)

3. Check that the rocker arm oil port is free of obstruc-
tions.

If necessary, use compressed air to clean the rocker
arm oil port.
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8. PISTON, PISTON PIN AND PISTON RING

Clearance between piston and cylinder bore

L

\%

015E100085

Fig. 93

1. Measure the outside diameter of the piston at about
64 mm from the top in a right angle to the piston pin
{(in the unit of 1/1,000 mm).

2. Calculate the clearance based on the measurements
of the cylinder bore and the outside diameter of the

piston.

mm {in)

Clearance

0.040 - 0.085 (0.0015 - 0.0033)

Outside diameter of piston and grade mark

The grade mark is stamped on the top surface of the
piston installed at the factory.
The piston for service part doesn’t have the grade.

e

mm (in)
Model Outside diameter of piston Grade
84.945 - 84.960
Standard (3.3443 - 3.3449)
NON
0.25mm 85.195 - 85.210
Over size (3.3541 - 3.3547)
Wear of piston pin (outside diameter)
@ mm (in)
PN Nominal Limit Remarks
25.0 24.97 Replace if worn
(0.9843) (0.9831) beyond limit
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Clearance between piston pin and piston pin hole

mm (in)
\ Standard
0.007 - 0.017
4LE2 (0.00028 - 0.00067)

T

de

Fig. 95

T

e

Piston ring gap

With the ring inserted into the cylinder bore, push it in
with the piston head so that it becomes a right angle to
the cylinder, and then measure the gap of the piston
ring.

If worn beyond the limit, replace the rings.

mm (in)
\ Standard Limit

1st 0.2-0.35
compression ring |(0.0079 - 0.0138) 1.5
2nd 0.35-0.5 (0.0590)
compression ring  ](0.0138 - 0.0197)

. 0.2-0.4 1.0
Oil ring (0.0079-0.0157)]  (0.0394)

Clearance between piston ring groove and ring

Measure clearance at several places on the circumfer-
ence.

If worn beyond the limit, replace the rings or piston.

Fig. 96

Oil ring

(0.0011 - 0.0027)

4LE2 mm (in)
Standard Limit
st 0.085 - 0.105 0.2
compression ring (0.0033 - 0.0041) (0.0078)
2nd 0.050 - 0.085
compression ring (0.0020 - 0.0033) 0.15
0.030 - 0.070 (0.0059)
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9. CONNECTING ROD AND CONNECTING ROD BEARING

Torsion and parallelism of connecting rod
If worn beyond the limits, replace.

g

-

e

Fig. 97

e

Fig. 98
K
» e
<,
2
Fig. 99

mm (in)
Per 100 mm (3.94) Standard Limit
Torsion 0.20 0.4
(0.008) (0.016)
Parallelism 0.075 0.15
(0.0030) (0.0059)

Clearance between small end pin hole of connecting rod
and piston pin, inside diameter of bushing

mm (in)
_——— | standard Limit
Clearance 0.008 - 0.020 0.05
(0.0003 - 0.0008)| (0.0020)
Inside diameter 25 (0.9843) -

Connecting Rod Bearing Inspection

1. Fit the connecting rod bearing lower half into the
connecting rod bearing cap. '

2. Check the connecting rod bearing lower half tension.
If the tension is insufficient, the bearing must be

replaced.

3. Tighten the connecting rod and the bearing cap to

the specified torque.

N-m

(kgf-m/ft. Ib)

Tightening torque

74-83(7.5-85/54-61)

Clearance between bearing and crank pin

Fig. 100

»e i
mm (in)
@, _ Standard Limit
0.035 - 0.073 0.10
Clearance (0.0014 - 0.0029)| (0.0039)
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10.CRANKSHAFT AND CRANKSHAFT BEARING

Outside diameters of journal and pin

If worn beyond the limits, replace.

- Crank journal mm (in)
Standard Limit
»e 4LE2 60.0 (2.36) 59.86 (2.3567)
Crank pin mm (in)
Standard Limit
4LE2 49.0 (1.93) 48.87 (1.9240)
Note:

TS

e

When there occurs an uneven wear to the crankshaft,
replace it with a new one without grinding it for reuse.

Clearance between journal and bearing inside diameter

Fig. 103

015E100067

Fig. 104

015E100080

mm (in)
— Standard Limit
0.029 - 0.072 0.1
Clearance (0.0011-0.0028)|  (0.0043)

Runout of crankshaft
Replace if beyond limit

mm (in)

Standard Limit
0.05 (0.0020) 0.08 (0.0031)

Crankshaft gear

Check the crankshaft gear visually for damage and any

other defects.
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Fig. 105

L L2
Fig. 106
»e
" Fig. 107
12.TIMING GEAR

Oil seal

When the lip of an oil seal is found defective, replace it
with a new one.
Installation

Use the crankshaft front oil seal installer to install the
crankshaft front oil seal.

Ring Gear Replacement

Ring Gear
Inspect the ring gear.

If the ring gear teeth are broken or excessively worn, the
ring gear must be replaced.

Ring Gear Removal

Strike around the edges of the ring gear with a hammer
and chisel to remove it.

Ring Gear Installation

1. Heat the ring gear evenly with a gas burner to invite
thermal expansion.

Do not allow the temperature of the gas burner to
exceed 200°C (390°F). ’

2. Use a hammer to install the ring gear when it is suf-
ficiently heated.

Uneven wear of idle gear shaft

mm (in)
Nominal Limit
« 45 (1.77) 0.1 (0.0039)
»e
Clearance between idle gear bushing and shaft
@ mm (in)
> Standard Limit
0.025 - 0.085 (0.001 - 0.0033) 0.2 (0.0079)
»e

Fig. 109
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REASSEMBLY

1. CYLINDER HEAD ASSEMBLY

Glow plug (7)

Connector (8)

\ Seal; valve (1)
/ @PA!>' Split collar (5)

© Guide; valve %Q
'/ @ ®\ Spring seat (4)

- ‘\ .
i Apply Locktite No.262 % Valve spring (3)

to this portion. \gi\

(5 locations)

2
o
N
@
b=
=X
Qo
(]
2
)
A\, e EP
0,
%/
1

- Valve (2)

Seat; valve insert

Fig. 110 o1iEtoonts

V Important Operations

Valve Stem Oil Seal

1. Lubricate the oil seals and valve stem sealing area
with engine oil.

2. Use the valve stem oil seal installer to install the oil
seal.

» e
=7

@ Valve Stem Qil Seal Installer: 5-8840-9033-0
| B |

Intake and Exhaust Valves

1. Place the cylinder head on a flat wooden surface.
Lubricate valve stems with engine oil.

Install the valves to the intake or exhaust guides.
Install the valves to their original lapped valve seats.

HIE
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Painted portion

»ea

Fig. 113

Spring compressor

Split collar

@3

e

Bolt
Eye bolt
S~
Bracket Gasket
Nozzle holder ASM
Gasket —3

040E 100052

Fig. 115

Intake and Exhaust Valve Springs

Install the valve springs with their painted end (the close
pitched end) facing down.

Spring Seat and Split Collar

1. Use the spring compressor to push the valve spring
into position.

2. Install the spring seat and split collar.

3. Set the spring seat and split collar by tapping lightly
around the head of the collar with a rubber hammer.

Spring Compressor: 5-8840-9030-0

Nozzle holder assembly

Before assembling the nozzle holder assembly, check
that the spray condition and the spray pressure of the
injection nozzle are appropriate, (Refer to “MAINTE-
NANCE.")

Install the nozzle holder assembly with new gasket, and
then tighten it to the specified torque.

N-m (kgf-m/ft. Ib)
31-41(3.2-4.2/23-30)

Tightening torque

Glow plug ———————pp

Connector ——3»

Fig. 116

®l3

Glow plug and connector

Install the glow plug to the cylinder head, and then
tighten it to the specified torque.

Install the connector to the glow plug, and then tighten
until snug.
N-m (kgf-m/ft. Ib)
Tightening torque
156-20(1.5-2.0/11-14)

Parts
Glow plug
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2. PISTON AND CONNECTING ROD

Snap Pipe (4)

/ Bush (2
RS

* Rod bolt removed
for clarity.

K«Ja
Cap nut (8) \ J“ Bearing (6)

Fig. 117

V Important Operations
Piston

Use a piston heater to heat the pistons to approximately
100°C (212°F).

Conventional
piston heater

: 1 Connecting Rod

1. Install the connecting rod to the piston with setting
the marks as illustrated.
e 5

Install the piston pin into the piston and the connect-

Fig. 118 ing rod bushing.

Front mark

Cylinder number i

Fig 119 015E100072
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1ST

2ND

Oil

Fig. 121

e

e

Piston Pin Snap Ring

1.

2.

Use a pair of snap ring pliers to install the piston pin
snap ring.

Check that the piston moves smoothly on the piston
pin.

Piston Ring

1.

Use a piston ring installer to install the three piston
rings.

Install the piston rings in the following order.
(1) Oil ring with coil expander

(2) 2nd compression ring

(3) 1st compression ring

The marked side of the two compression rings must
be facing up.

As the oil ring has no any facing mark, it may face in
either direction. ’

Lubricate the piston ring surfaces with engine oil.

Check that the piston rings rotate smoothly in the
piston ring grooves.
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3. INTERNAL PARTS

-

-

Reassembly Steps

(1) Crankshaft
(2) Piston Assembly
(3) Rear Seal Retainer
(4) Camshaft
(5) Cam Gear
(6) Idler gear and Shaft
(7) Oil Pump Assembly
(8) Timing Gear Case
(9) Flywheel Housing
(10) Flywheel
(11) Crank Pulley
(12) Oil Pipe
(13) Oil Strainer
(14) Oil Pan
(15) Tappets

(16) Cylinder Head Gasket
(17) Cylinder Head Assembly

(18) Push Rods

(19) Rocker Bracket Assembly

(20) Engine Hangers
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»_«| Internal Parts (1/2)

-»

Fig. 122
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-»

Internal Parts (2/2)

Fig. 123 : FOSETO0N
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With oil hole

and groove Fit correctry
(Upper) \,‘%

No oil groove and hole
(Lower)

Fig. 124

Thrust bearing

N -
Q »
T
WX
% Lower bearing
Fig. 125 reetoones
Arrow mark »«
=7

|

Front

Fig 126 012E100061

Crankshaft bearing

Note that there is an oil hole and an oil groove in the
upper bearing (on the block side), but not in the lower
bearing (on the bearing cap side).

Fit the bearing tang firmly into the slot machined on the
cylinder block bearing arches.

Crankshaft and bearing

Lubricate the bearings with engine oil, install the crank-
shaft, install the thrust bearings with the groove facing
the crankshaft.

Crankshaft Bearing Cap

1. Lubricate the bearing cap bolts with engine oil.
2. Install the bearing caps to the crankshaft.

The arrow mark must be pointing to the front of the
engine.

3. Tighten the bearing cap bolts to the specified torque
a little at a time in the numerical order shown in the
illustration.

N-m (kgf-m/ft. Ib)

Crankshaft Bearing Cap 83-93(8.5-9.5/61 - 69)

Bolt Torque

4. Check that the crankshaft turns smoothly by manu-
ally rotating it.
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\%

Front mark

Cylinder number

018£100072

Position the rings as shown making sure the ring gaps
are away from the thrust side.

Piston and Connecting Rod

Lubricate the piston, the piston rings, and the connect-
ing rod bearings with engine oil.

Position the piston front mark towards the front of the
engine.

Use a piston ring compressor to compress the piston
rings.

Use a hammer grip to push the piston in until it makes
contact with the crank pin.

At the same time, rotate the crankshaft until the crankpin
reaches its highest point.

Set the bearing cap cylinder number marks and the con-
necting rod cylinder number marks.

The marks must be facing the injection pump side.

N-m (kgf-m/ft. Ib)

Tightening torque 25 (2.5/18) —» 100 - 115°

Note:

After installation, confirm that the crankshaft rotates
smoothly. '

Installation of retainer

Apply sealant TB1207B to the retainer.

After applying engine oil to the lip of the oil seal, install
the retainer.

Tighten bolts on the retainer to the specified torque in
the order as shown in the illustration.
N-m (kgf-m/ft. Ib)

Tightening torque 8-12(0.8-12/6-9)




64 ENGINE

014E100076

\

| \-ow J/
\ \‘ l‘-\ ,'
\\\ ‘!“ / /

Flyweight

Gear hole

089E100002

Fig. 133

LEEOl#]]3

Idler gear
Timing mark
Thrust collar
Idler gear shaft

Tlmlng mark

014E100076

Fig. 134

Idler gear

Crank gear

O[T =] |2

014E100089

Fig. 135

Camshaft assembly

1. Apply engine oil to the inside of the bearing of
the cylinder block, and then install the camshaft
assembly.

Note:

When installing the assembly, care should be taken not
to damage the bearing.

2. After installation of the snap ring to the outside of
the front bearing, check that the camshaft rotates
smoothly.

Cam gear and sleeve

1. Install the cam gear to the camshaft so that the tim-
ing point (a dot mark “e¢“) comes to the front side.

2. With the flyweight installed, tighten the cam gear
with a lock nut.
N-m (kgf-m/ft. Ib)

78-98 (8.0 -10.0 /58 - 72)

Tightening torque

Note:

The flyweight should be installed not to restrict the gear

hole.

3. Apply engine oil to the shaft of the sleeve and the
slide of the flyweight.

4. With the lip of the sleeve placed in the cavity of the
flyweight, insert the shaft of the sleeve into the tip
end of the camshaft.

Note:
Check that the sleeve moves smoothly.

Idler Gear

Install the idler gear shaft with the oil hole facing up-
ward.

Lubricate the shaft with oil.
Install the idler gear.
Align the timing marks as shown in the illustration.

Install the thrust collar and tighten the bolts to the
specified torque.

N-m (kgf-m/ft. Ib)
21-30(2.1-3.1/15-22)

Tightening torque
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Fig. 136

Oil pump assembly

1.

Install the oil pump assembly to the cylinder block.
N-m (kgf-m/ft. Ib)

Tightening torque 19-28(1.9-29/14-21)

Front oil seal Timing gearcase

14 =

020100063

e

e

Front oil seal

Install the front oil seal to the timing gearcase.

Installation is made according to the “L” dimension
shown in the illustration.

mm (in)

Dimension (L) 60.2 - 60.8 (2.370 - 2.384)

Timing gearcase

1.

Put the link plate of the governor incorporated in
the gearcase through the connecting hole of the
injection pump in advance.

Apply engine oil to the bushes provided on both
ends of the main spring lever of the governor.

Apply sealant to the gearcase, and then install it to
the cylinder block.

N-m (kgf-m/ft. Ib)

Case tightening torque 19-28(1.9-2.9/14-21)
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e

Apply

engine oil

Flywheel housing

Install the flywheel housing to the cylinder body.
N-m (kgf-m/ft. Ib)

Tightening torque 41-55(4.2-5.6/30-40)

Flywheel
Lubricate bolts with engine oil.

Tighten a little at a time in the sequence shown in the
illustration.

N-m (kgf-m/ft. Ib)
Tightening torque 88- 108 (9.0 - 11.0 / 65 — 80)

= [Of[]]2

e

Fig. 141

016E100074

Crank pulley

Lubricate the lip of the front seal with oil.

Install the crank pulley, lock the crankshaft and tighten
the front bolt.

N-m (kgf-m/ft. Ib)
Tightening torque 167 - 186 (17 - 19/123-137)
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To 2nd bearing cap
]

H Oil strainer

Oil pipe

012E100048

EIE:

H 7S

Oil pipe and oil strainer

1.

Install the oil pipe (the oil pump assembly to the
cylinder block) and tighten the sleeve nuts.

Install the oil strainer to the oil pump, and then
tighten the bracket of the strainer to the No. 2 bear-
ing cap.

N-m (kgf-m/ft. Ib)

Tightening torque 19-28(1.9-2.9/14-21)

Oil pan

1.

Clean the upper oil pan and lower surfaces of the
cylinder block and remove the sealant residue.

Apply sealant TB1207B or equivalent to the jointing
areas between the cylinder block and gearcase, and
between the cylinder block and rear oil seal retainer
as shown in the illustration.

Install the upper oil pan within 5 minutes.

Install the oil pan with new gasket to the cylinder
block and tighten fixing bolts evenly.
N-m (kgf-m/ft. Ib)

Tightening torque 8-12(0.8-1.2/6-9)

Fig. 144

»e

Fig. 145

Tappet and head gasket

1.
2.

Install the tappet to the cylinder block.

When installing the head gasket, face up the “UP”
mark.

Install the head gasket over the cylinder head locat-
ing dowels.
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Fig. 146
»e
Rocker arm ada
T

Rocker spring

Rocker arm
bracket

Fig. 147

(Rocker bracket bottom surface)

Apply stem of sealant

Avoid the application

Oil gallery

of sealant to this groove.

Fig. 148

Cylinder head assembly

Lubricate the bolts with oil.

Tighten the bolts in the sequence shown in the illustra-
tion to the specified torque.

N-m (kgf-m/ft. Ib)

Bolt size Tightening torque
M12x 1.5 83-93 o ane
(8each)  |(8.5-9.5/61-69) 60°~90
M8 x 1.25 25-34
(4 each) (2.5-3.5/18 - 25)
Push rod

Install the push rods.

Rocker arm bracket assembly

Apply sealant (TB1207B) to the bottom of the rocker arm
bracket assembly, being careful not to get any in the
groove around the oil gallery as shown in the illustra-
tion.

Install the rocker arm bracket assembly making sure the
push rods align with the rocker arms and tighten to the
specified torque.

N-m (kgf-m/ft. Ib)
8-12(08-1.2/6-9)

Tightening torque
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Adjustment of valve clearance

)

llill

Refer to Section “General
Information — Maintenance”

Front hanger and rear hanger

Tighten them to the specified torque shown below.
N-m (kgf-m/ft. Ib)
Tightening torque 19-28(1.9-2.9/14-21)
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4. EXTERNAL PARTS (Right-hand Side)

6 7
©
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Fig. 150 FaREioTzz
31 (1) Dipstick
K (2) Oil Filter

(3) Injection Pump

(4) Injection Pump Housing Cover
(5) Fuel Pipe

(6) Leak Off Pipe

(7) Fuel Hose

(8) Injection Pipe
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5. EXTERNAL PARTS (Left-hand Side)

10 17 1 18

16— ) \ 5
14 —
\\ o V
- T e
15 ~] | ~
) é" Dl

,3/ DL ]

e

=017

A==

FOBE100168

Fig. 151

r (9) Water Pump

(10) Thermostat and Water Outlet Pipe
(11) Exhaust Manifold

(12) Starter

(13) Alternator

(14) Fan Pulley

(15) Fan Belt

(16) Cooling Fan

(17) Cylinder Head Cover

(18) Exhaust Silencer

»
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»@
2 | fer
Fig. 152 013£100012
Injection PUMP  Eyel cut lever , e
center position

Control link

Identification
mark

012€100042

Control link

! Injection pump
center position

N

Rack pin

Fig. 155

Dipstick
Oil filter (cartridge)
1. Install the dipstick (1) and guide tube (2).

2. Install the cartridge (3) with a filter wrench (commer-
cially available).

(1) Apply engine oil thinly to the gasket of the cartridge.

(2) Screw in the cartridge until the gasket comes into

contact with the seal, and then tighten it by giving it
about 3/4 turns.

(Reference: Tightening torque  12to 16 N-m
(1.2 - 1.6 kgf-m))

Injection pump
Align the two (2) holes in the fuel cut lever and the gov-
ernor and lock into place with a pin.

This will center and hold the control link for the installa-
tion of the injection pumps.

Install a new shim with the same thickness as the one
that was removed. (Refer to the maintenance section on
shim selection).

Install the injection pump making sure the rack pin is in
the groove of the control rack before tightening the
injection pump to the specified torque.

N-m (kgf-m/ft. Ib)
Tightening torque 19-28(1.9-29/14-21)

Remove the rack pin (6g) which is inserted into the fuel
cut lever, and then confirm that the fuel cut lever moves
smoothly.
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Housing cover

7

About 2mm
around the bolt hole

Apply sealant

About 4mm in width
from the cover edge

Fig. 157

Solenoid ASM

b

Solenoid ASM

Installed surface
(Apply surface )
of sealant

Screw thread
(Avoid the app|ication)
of sealant

Fig. 159

050E100022

Injection pump housing cover

After applying sealant (TB1207B) to the housing cover,
install it to the cylinder block by the side of the injection
pump.

N-m (kgf-m/ft. Ib)

8-12(08-1.2/6-9)

Tightening torque

Note:

The areas of the housing cover to which sealant is
applied are about 4 mm in width from the cover edge
and about 2 mm around the bolts.

Solenoid assembly

1. Apply sealant (TB1207C) to the surface (bite groove)
in which the solenoid is installed.

Note: '
Avoid the application of sealant to the screw thread.

2. Screw in the solenoid from the rear of the cylinder
block (the rear of the No. 4 injection pump rack), and
then tighten it to the specified torque.

N-m (kgf-m/ft. Ib)

15-25(1.56-2.5/11-18)

Tightening torque

Oil filler (If so equipped)

Apply a 2 mm bead of sealant TB1207B or equivalent to
the flange of the oil filler.
Install the oil filler to the cylinder block, and tighten the
nuts to the specified torque.

N-m (kgf-m/ft. Ib)

8-12(0.8-1.2/6 -9)

Tightening torque
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Leak off pipe 1

Injection pump\%

Fuel pipe %{P
Injection pipe f

L}

Kl 3

Nozzle holder

Fig. 161

O040E100044

Injection pipe

Injection pump

Nozzle holder

Fuel pipe

Leak off pipe

1. Install the fuel pipe to the injection pump and then
tighten it to the specified torque.

2. Install the leak off pipe to the nozzle holder and then
tighten it to the specified torque.

N-m (kgf-m/ft. Ib)

Tightening torque

Fuel pipe 20-25(2.0-25/14-18)
Leak off pipe 10-14(1.0-1.4/7-10)
Note:

When tightening it, hold the pipe securely by hand so
that it will not rotate. '

3. Connect the fuel pipe and the leak off pipe with the
fuel hose and fix them with clips.
Injection pipe

Install the injection pipe to the injection pump and the
nozzle holder and tighten them up with sleeve nuts.

N-m (kgf-m/ft. Ib)
Tightening torque 15-25(1.5-25/11-18)

Note:

Set the thread of the sleeve nut securely before tighten-
ing it up.

Water pump assembly

1. Install the water pump with new gasket to the cylin-
der block.

2. Tighten nuts and bolts to the specified torque.
N-m (kgf-m/ft. Ib)
Tightening torque 19-28(1.9-2.9/14-21)

Thermostat
Water outlet pipe

Assemble the thermostat, install the gasket and the
water outlet pipe, and then tighten it to the specified
torque.

N-m (kgf-m/ft. Ib)
Tightening torque 19-28(1.9-2.9/14-21)
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e

Fig 165 010£100002

Fig 1 66 025E100004

Fig. 167 arEiuns

e

Adjustment of valve clearance

(Refer to Section “GENERAL INFORMATION - MAINTE-
NANCE."”)

Cylinder head cover
1. Install the gasket to the cylinder head cover.

Notes:

1. Much care should be taken for the gasket not to get
dislocated or twisted when installing the head
cover.

2. Avoid the application of sealant to the rubber gas-
ket.

2. Install the cylinder head cover to the rocker arm
bracket, and tighten it to the specified torque.

N-m (kgf-m/ft. Ib)
Tightening torque 2-4(0.2-0.4/1.4-2.9)

Air inlet pipe
1. Apply sealant (TB1207C) to the surface in which the
air inlet pipe is installed.

2. Install the air inlet pipe to the cylinder head cover,
and tighten it to the specified torque.
N-m (kgf-m/ft. Ib)

Tightening torque 8-12(0.8-1.2/6-9)

Exhaust manifold

Assemble the gasket to the cylinder head, install the
exhaust manifold along the stud bolts and tighten it to
the specified torque.

N-m (kgf-m/ft. Ib)

Tightening torque 19-28(1.9-2.9/14-21)

Starter

Install the starter to the flywheel housing, and tighten it
to the specified torque.

N-m (kgf-m/ft. Ib)
Tightening torque 93-113(9.5-11.5/69 -83)
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e

e

Fig. 170

Alternator

1. Tighten the adjusting plate together with the water
pump, and then install them temporarily.

2. Install the bottom of the alternator to the timing gear
case, and then tighten it temporarily with bolts and

nuts.

3. Install the fixing bolts onto the top of the alternator
through the adjusting plate. (Temporary tightening)

Fan pulley and fan belt

1. Install the fan pulley to the water pump and then

tighten it up. (2 locations)
2. Set the fan belt to each pulley.

Fan belt tension

Adjust the alternator as specified and tighten to the

specified torque.
mm (in)
Deflection amount (Press the belt 75t085
at its center between the pulleys (© '29 -0 :33)

with 98 N (10kg / 22 Ibs.) force.)

N-m (kgf-m/ft. Ib)

Alternator upper 19-28(1.9-2.9/14-21)

Alternator lower 34 - 46 (3.5-4.7/25 - 34)

Adjust plate 19-28(1.9-2.9/14-21)
Cooling fan

1. Assemble the spacer before tightening the cooling

fan.

2. Tighten it to the specified torque. (4 locations)
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SECTION 3
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LUBRICATING OIL CIRCULATION SYSTEM DIAGRAM

Valve opening pressure 98 kPa (1kgf/cm?)

—O

Qil filter Qil gallery
A
Main bearing Idle gear bush Cylinder head
Valve
opening
pressure .. L Rocker arm
440 kPa Crankshaft Timing gear : bracket
(4.5kgf/cm?) ; '
l P
,/g }--1‘ Connecting rod Governor i Rocker shaft
Oil pump i : E E Rocker arm
; -+ Injection pump f--; i E ;
Strainer é :»--. Piston |------ ) § é E ; ;
; g P i Tappet || Valve stem end
E o Piston | i b i : :
| [ pinboss [ 1| : | |
\ ; ; P44 ; H 4
Oil pan
———————— Pressure feeding =~ = -------eoaoo » Non pressure feeding

Fig. 173
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OIlL PUMP

Pin (common)

Rotor; outer

Roter; inner

O-ring (common)

Pump gear

B \—--—-’

\%
Oil pump Common

(common)

Body; Oil pump
Without PTO,

Relief valve
Spring

Fig. 174

Inspection and replacement
When there is wear, damages or any other defects
found, repair or replace the rotor.
Clearance between the outer rotor or inner rotor and
the pump cover

mm (in)

Standard Limit
0.040 -0.085 (0.0016 — 0.0033) 0.15 (0.0059)

Clearance between the periphery of the outer rotor and
the pump body

mm (in)

Standard Limit
0.10 - 0.185 (0.0039 - 0.0073) 0.4 (0.0157)

Clearance between the inner rotor and the outer rotor
mm (in)

Standard Limit
0.17 (0.0067) 0.2 (0.0079)




MEMO




COOLING SYSTEM 81

SECTION 4
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COOLING WATER CIRCULATION SYSTEM DIAGRAM

L—v—'

XL

~/

Radiator

- = - - ——

Cyliner head

— Bottom bypass type
thermostat
F LLL

— —

) J

Water pump

Cylinder block

( -+ - - - bypass circuit)

Fig. 175
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WATER PUMP
«*| DISASSEMBLY
Impeller

Bearing unit
Fan center

Seal unit

Cover

Setscrew

Yo o Setscrew
Le)

Fig. 177 Saotooest

Impeller

Fig. 178 000052

TS

Fig. 176 )

Fan center
Cover

1. Loosen the setscrew.
2. Remove the cover.

Note:

The cover is applied with sealant (TB1207B). When re-
moving the cover, much care should be taken not to
deform it by applying an excessive force to it.

Impeller
Seal unit
Bearing unit
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»*«| REASSEMBLY

-»

Bearing unit

aba With a hole in the bearing unit aligning with one in the
body, lock the bearing unit with a setscrew.
N-m (kgf-m/ft. Ib)

Set screw tightening torque | 8-12(0.8-1.2/6~-9)

(O] =

Setscrew
030E 100033

Fig. 179

Impeller L X ]

Seal unit
Impeller

1. Apply BELCO bond No. 4 to the surface where the
seal unit comes into contact with the body, and then
assemble the seal unit.

030E 100034

2. Press in the impeller with a press until the dimen-
sion between the pump impeller boss and the shaft
gets to the specified value.

mm (in)

Dimension A 8.6 - 8.8(0.339 - 0.346)

030E100038

Fig. 181

Fan center

Use a bench press to gradually press the fan center to
the shaft to the specified dimension.

mm (in)
Dimension L 109.65 - 110.25 (4.3169 ~ 4.3406)

Cover

030£100038

Fig. 182
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Cover

e

1. Apply sealant to the surface to which the cover is
installed, and then install the cover.

2. Apply Screw-lock to the cover installation screws,
and then tighten them.

Fig. 183 osoEt00nss
V Clearance, play and tightening allowance between parts
1. Clearance between the pump impeller and the body.

mm (in)
Standard 0.53 - 2.17 (0.0209 - 0.0854)
2. Play in the water pump ball bearing.
mm (in)
Standard Limit
0.008 - 0.010 (0.0003 - 0.0004) 0.2 (0.0079)

3. Tightening allowance between the fan center and
the bearing shaft.
mm (in)

Standard 0.026 - 0.061 (0.001 — 0.0024)
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THERMOSTAT

L’é Inspection and replacement

Replace the thermostat when there is wear, damages or
any other defects found.

@ Opening temp. 80.5 - 83.5°C (177 - 182°F)
Thermometer Valve it 8mm or more at 95°C
(0.31 inch or more at 203°F)

Agitating rod
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FUEL CIRCULATION SYSTEM DIAGRAM

(,—-L Fuel tank

Fuel filter

Nozzle holder ——p»

Injection pump

Nozzle

Fig. 185
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GOVERNOR

The adjustments of the governor-related parts require the engine performance test.

Before disassembling the governor, measure the dimensions “A” and “B” given in the structural
drawing to ensure the same dimensions in reassembly.

Do not disassemble the governor when the performance test cannot be conducted after reassembly.

STRUCTURAL DRAWING OF GOVERNOR (1)

Idle speed screw

Idle (sub) spring

Start spring
Fuel cut cover
) t— A Governor shaft
Link plate
Set sprin
Control link pring

X Governor cover

Injection pump<—) \{A
. . MWHMe Guide lever
Main spring lever ——
Mair sori |
ain spring ¥ Timing gear case
Floating lever
B Tensioner lever

Camshaft\‘

K=

WS.]\Angleich

Full load stopper

Sleeve

Flyweight
Shifter

Fig. 186
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2. STRUCTURAL DRAWING OF GOVERNOR (2)

Start spring
Control link

Set spring Snap pin

Floating lever

Cap nut 8
\@

Setscrew

Fuel cut shaft

D€ _ shatt (loating) -\
/. . \ Main
~ / \ spring
| Return sprmg Shifter shaft / ) /%/
/@,@, : > / Ap- A

Lever
. e Bracket; start spring main spring
Idle spring [ - ‘
®
Speed control screw
\‘% ) Angleich
Gasket

Return spring

Lever bush -’

’ Sleeve 8 '
Lever bush ® \,N ’
Control lever 3 " -QD Full load Cam gear
setscrew

Flyweight

Timing gear case

Fig. 187 08sE100008
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3. REASSEMBLY OF CONTROL LEVER RELATED PARTS
(1) Put the lever (main spring) through the hole of the timing gearcase lever.

Note:

Before hammering in the bushes, put both shafts of the lever through the holes of the timing gearcase

lever respectively.

(2) Put the return spring of the control lever through the shaft of the lever (main spring).
(3) Assemble the bushes. .
Assemble the bush of the lever (main spring) first, and then the control lever bush.

Note:

When assembling the bushes, apply Loctite (#262) to the periphery of the bushes.

Bush

Apply Loctite No.262
to the periphery

1

Lever; Main spring

/

Protrusion

k | | .
Pin

" Return spring Bush

( Apply Loctite No.262 )

Timing gearcase to the periphery

Fig. 188

089E10001!

(4) Hook both ends of the return spring (control lever) securely to the protrusion and the pin of the lever
(main spring) respectively.
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(6) Assemble the control lever.

Assemble the O-ring to the groove of the bushes (control lever) first, and then assemble the washers
and the control lever before tightening up the control lever with a nut.

N-m (kgf-m/ft. Ib)
12-18(1.2-1.8/9-13)

Control lever tightening torque

/Control lever
O-ring Spring washer
Bush
Washer
Nut
Groove
Fig. 189 oesetooeme

Notes:

1.

Tighten the control lever after locking the control lever firmly.
(Do not tighten the control lever after locking the main spring lever.)

2. After assembly, confirm that the control lever moves smoothly.
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4. Reassembly of shifter

(1) Assemble the shifter to the guide lever, put the shaft through it, and then assemble the snap ring.
(2) After assembly, confirm that the shaft moves smoothly.

(3) Also, confirm that the shifter shakes smoothly.

| .— Guide lever

Shifter

i

Snap ring

m
Il
4

(2]
=2
o

=
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