SERVICE MANUAL



Model
LD20 & LD28
Diesel Engine

FOREWORD

This service manual has been prepared pri-
marily for the purpose of assisting service
personnel in providing effective service and
maintenance of the model LD20 & LD28
diesel engine for vehicles.

This manual includes procedures for main-
tenance, adjustments, removal and installa-
tion, disassembly and assembly of com-
ponents, and trouble shooting.

All information, illustrations and specifica-
tions contained in this manual are based on
the latest product information available at
the time of publication. If your engine dif-
fers from the specifications contained in this
manual, consult your NISSAN/ DATSUN
dealer for information.

The right is reserved to make changes in

specifications and methods at any time with
out notice

NISSAN MOTOR €O, LTD.

© 1981 NISSAN MOTOR CO., LTD.
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S HOW TO USE THIS MANUAL |

B> This Service Manual is designed as a guide for servicing diesel engines for vehicles.

P A QUICK REFERENCE INDEX is provided on the first page. Refer to this
index along with the index of the particular section you wish to consult.

P> The first page of each section lists the contents and gives the page numbers for the respective topics.
P SERVICE DATA AND SPECIFICATIONS are contained in each section

» TROUBLE DIAGNOSES AND CORRECTIONS are included in ET section. This feature of the manual
lists the likely causes of trouble and recommends the appropriate corrective actions to be taken.

B A list of SPECIAL SERVICE TOOLS is included in each section. The special service tools are designed
to assist you in performing repair safely, accurately and quickly.

P> The measurements given in this manual are primarily expressed with the S| unit (International System
of Unit), and alternately expressed in the metric system and in the yard/pound system.

B In the text, the following abbreviations are used
ervce Data and Soeciicatons LH. Left Hand
Tigntening Torave FLH.: Right Hand

P The captions CAUTION and WARNING warn you of steps that must be followed to prevent personal
injury and/or damage to some part of the engine.
s @
(=" IMPORTANT SAFETY NOTICE |

The proper performance of service is essential for both the safety of the mechanic and the efficient
functioning of the engine.

The service methods in this Service Manual are described in such a manner that the service may be per
formed safely and accurately.

Special service tools have been designed to permit safe and proper performance of service. Be sure to
use them.

Service varies with the procedures used, the skills of the mechanic and the tools and parts available.
Accordingly, anyone using service procedures, tools or parts which are not specifically recommended
by NISSAN must first completely satisfy himself that neither his safety nor the engine’s safety will be
jeopardized by the service method selected.
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ENGINE SERIAL NUMBER LOCATION

The engine number is stamped on

the right side of the cylinder block.
LD28  XXXXXX
Serial No.

Engine model
(LD20 or LD28)
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ENGINE GENERAL — Tightening Torque of Standard Bolt

TIGHTENING TORQUE OF STANDARD BOLT

Tighteniog toraue
Grade. Dismeter Pitch mm.
N wm |
v 0 0 3.4 | 0304 | 22:20
125 811 | 0811 | ss-80
e a0
0 a1 | os-11 | ss-s0
s w2 | 1622 | 121
ar o 100
12 w2 | 1622 | 1216
s %9 | 2731 | w2
w2z 120
12 040 | a1-a1 | 23
[ 1o s w6z | 4763 | s
S | L B S FEN . |8
e 0 0 67 | 06-07 | 4351
| 125 1ats | 1ars | 0o
| we 80
0 1618 | 1418 | 1001
] s [53s | 2636 | 192
" w0 100
| 125 % | 2731 | 2.2
s 4561 | es-62 | 345
| wiz 120
125 5068 | 5169 | 37.50
e 140 s 6103 | 77105 | s6-76
o 0 0 511 | 0811 | s8-80
125 192 | 1925 | 14
e 80
0 202 | 2028 | 1420
s %50 | 751 | 219
o wio 100
12 .51 | 4052 | w3
s 658 | 66-90 | 48.65
wz 120
25 7297 | 1399 | ;2
e 140 s 109147 111150 | 80-108
1. Soacel pats ar axci .
2 ik s & s w0 Mk
7 ;
ot 9



© $7001 301AU3S TVIO3dS 813 HILS ONIDVIdIY ONY
Y3ILYM NIVHQ “H31713 1303 ONINDIHD

£°13 *7° HOLYNOS3H NV ¥3LI4 HINVITD
HIV ONIDV1d3H OGNV ONINVITO

913 * S31ZZON NOILOINI
ONILSNMQY ONV ONILSIL
QNV Viva 30IAN3S s 13 * Q33dS WNWIXYIW ONY
S9N MOTO ONINDIHO 3701 ONILSNFOY ONV ONINOIHD
AHILLVE ONINOIHO ERE R ONIWIL NOILD3MNI
W3LSAS TVORLII T3 ONILLSNMGY GNV ONINIOIHO.
0113 """ $3¥31 ¥Od 10 3NION3 ONINOIHD §-13 W31SAS 13N4 ANV NOLLOINI
613 """ ¥3LII4 ONV 110 INION3 ONIONVHO v-13 NOISSIHAINOD INION3 SNIXOIHO
613 " SHY37 HOd SNOILIINNOD ONY €13 1138 3AI80
S3ISOH W3LSAS ONIT00D ONIXOIHD ONLLSNMQY NV SNINDIHD
613 NV1000 3NION3 ONIONVHD z3 * 3DNVHYE1D 3ATVA LSNVHX3
613 W3LSAS ONV 3XVINI ONILSNIOY
NOLLYOI¥SNT ONV DNIT00D z43 SLNN GTI04INVI 'SL108
813 0 331 HO4 (910 ‘01euuod QV3H HIONITAD ONINLHOILIY
“Buidid ‘sesoH) SINIT 13N ONINIIHD z43 * W3LSAS TVOINVHOIW DISVE

SIN3ILNOD

dN-INN1 INION3



Basic Mechanical System — ENGINE TUNE-UP

BASIC MECHANICAL SYSTEM

RETIGHTENING
CYLINDER HEAD
BOLTS, MANIFOLD
NUTS

CYLINDER HEAD BOLTS

1. Run engine until coolant temper-
ture indicator points to the middle of
gauge, then stop engine.

2. Remove valve rocker cover.

3. Using Tool, tighten cylinder head
bolts according to the order shown in
figure, starting with the center and
‘moving toward the ends.

[ONONONONG]

semaso

) : Valve rocker cover bolt
6-9N.m
(0.6-0.9 kgm,
43-65 ftib)

MANIFOLD AND EXHAUST

ADJUSTING INTAKE
AND EXHAUST
VALVE CLEARANCE

a. Adjustment should be made while
engine is hot.

b. Adustment cannot be made whil
engine s in operation.

When rocker cover is removed to
adjust intake and exhaust valve
clearance, check slongation of tim-
ing chain. For details, refer to
INSTALLING TIMING CHAIN in
EM section.

i

‘0 adjust, proceed as follows:
Remove valve rocker cover.

Set No. 1 cylinder at Top Dead
‘enter on its compression stroke.

For LD20 engine, adjust clearance
of half of the valves. Adjust @, @,
@® and ©) valves,

For LD28 engine, adjust @, @, ®,
®. ®and ® valves.

4. Set No. 4 (for LD20) or No. 6
(for LD28) cylinder at Top Dead
Center on its compression stroke.

s, For LD20 engine, adjust @ , © ,
@ and ® valves.

LD20 ?

wown -

TIGHTENING TORQUE:

TUBE NUTS
WARNING: | ]
Do not check the exhaust system B‘ [y ““ﬂ
until it has cooled off. Otherwise, LU UMJ
you may burn yourself. ——
o o 0
o osmm0w0In ©
o EX 030mm (0.012in)  sazsan
D28 ®

Unit Nm kgm b
ot M10) [ 32:36 33-37 2.27

Masifold (M8) 17-21 17-21 12-15
Nut 17-21 17-21 12-15

Exhaust tube 26-36 27-37 20-27

Never disassemble the intake mani-

fold.

T2

® o

© IN 025 mm (0010 in)
EX 0. 12in)

;;H"

mm (.

smazsse



ENGINE TUNE-UP — Basic Mechanical System

For LD28 engine, adjust @ . 3 .
Ives.

Valve clearance (Hot):
Intake

ake
0.25 mm (0.010 in)
Exhoust
030 mm (0.012 )
(1) If the clearance is not specified
value, loosen pivot lock nut and turn

valve tocker pivot o provide proper
clearance

(2) Hold valve rocker pivot and
tighten pivot lock nut using Tool.

6. Install valve rocker cover.
® : Valve rocker cover bolt
6-9Nm

(06-09kgm,
43-65ftib)

CHECKING AND
ADJUSTING DRIVE

1. Visually inspect for cracks or

damage.
The belts should not touch the

bottom of the pulley groove.

2. Check belt tension by pushing it
“The belts should deflect by the spe-

cified amount.

Drive belt deflection mm (in)
Used belt deflection ot it
Limit Adjust deflection belt
1-13* 8-12
(043-051) | (031-047)
Alternator 15(0.59)
12-14%* 10-12
(0.47-0.55) (0.39-0.47)
o 12-13 9-11
A/C compressor 14.(055) (©47-051) (035-043)
585 78
PIS oll pump 2(035) (0315-0335) | (0.28-031)

Pushing force: 98 N (10 ke, 22 Ib)

* For430and C31 models equipped with LD28
** For 910 and C120 models equipped with LD20

either direction uatil air conditioner
compressor belt's tension is within
specified range.

e puley.

Alternator

ank AlC
compressor|
pulley ‘Smaz606]

3. Adjust belt tension as follows:

FAN BELT

1. Loosen altemator bracket bolts
and adjusting bar bolt.

2. Move altemator until fan belt
tension is within the specified

‘Then tighten bracket bolts and adjust- |
ting bar bolt.

3. Tighten idler pulley lock nut
POWER STEERING PUMP
BELT

Loosen idler pully lock nut.
2. Turn idler pulley adjusting bolt in
cither direction until power steering’
pump bel’s tension is within specified
range.

AIR CONDITIONER
COMPRESSOR BELT

1. Loosen idler pulley lock nut.

2. Tum idler pulley adjusting bolt in

3. Tighten idler pulley lock nut.

ET3



Basic Mechanical System — ENGINE TUNE-UP

CHECKING ENGINE

Compression pressure:

Unit: kPa (bar, ke/em? , psi)/200 rpm

1. Run engine until water temper.
ture indicator points 10 the middle of

« Injection tubes on nozzle side:
o Nozzle assemblies

Tost when theengine i ranked.

3. Fit compression gauge adapter to
cylinder head.

Make sure bleeder screw of gauge is
closed.

4 Crak ngie sa e e
< R cogio st sowt 200 s

« Engine comprssion. messarement
should be made as quickly as possi
ble.

Standard

Minimum
Differential
Timit be-

cylinders

490( 49, 5, 71)

sewat

5. Cylinder compression in cylinders

should not be less
highest reading.

than 80% of the

If cylinder compression in one or
more cylinders is low, pour a small
quantity of engine oil into cylinde

through the nozzle

compression

o 1t sdding il helps

sion_press

holes and retest

piston rings are worn or damage

o 1f press

Tow, valve may be

sticking or seating improperly.

pression, there s leakage past the

gasketed surface

Oil and water in

combustion cham-

bers can result from this problem.

CHANGING TIMING
ELT

Remove fan shroud.
Remove the following belts
Alternator drive belt
Airconditioner compressordrive

‘© Power steering oil pump drive belt
Set

I cylinder at T.DC.

onits compression stroke.

Make sure

that grooves in rear plate
and drive plates or
ther.

aligned with

Make sure that No. 1 cam of camshaft
isin the position as shown.

4. Remove front side engine parts

© Fan, Tem-coupling and fan pulley

 Remove crank damper pulley by
lightly tapping around it. I it is
difficult 1 remove, use a puller.

o Front dust cover

5. Remove tensioner shaft and spring.

6. Remove timing bet
7. Visually check the condition of 1
he timing bel. 1 any abnormalitis

ae noted,check and corect I




ENGINE TUNE-UP — Basic Mechanical System

e t0 check Problem Cause Side surface s
Beit is broken.  Imoroper handiing
Poor belt cover
g
= . akage at
water pump
semasan

Tooth is roken!|
tooth root is
eracked.

semasan

e

« Injection pump.
jamming

+Damaged

crankshaft oi sesl

«moroper instatlation
of beit

«Maifunctioning
crank pulley piate/
timing belt plate

o e

o Side surface of belt i
0 such an x

Teeth are worn.

Back surfoce i

>

semassa

8. Confirm that No. 1 cylinder is set

that tensioner  pulley
can be rotated sm
10. Tnstall the tensioner in “free”

Install timing belt.

(1) Align both timing marks of
timing belt and crank pulley.

(2) Properly align timing mark of
pump pulley with that of timing belt.

functioning
properly

Canvas on tooth face i | » Excessive belt

worn tension

«Canvas on tooth it

futty, rubbe layer is

worn down and faded

OillCoolant or
water s stuck
0 belt.

#Poor ol sealng of

Aligning mark SEF796

Ensure timing belt is clean ‘and free

from oil or water. Do not bend it.

12. Loosen spring set pin and ten-

sioner 5o that belt is automatically set

0 “tension” position.

13. Tighten spring set pin.

@ Tensioner shaft and spring set pin
040 Nom

(3.1-4.1kgm,
22-30 ftdb)



Injection and Fuel System — ENGINE TUNE-UP

INJECTION AND FUEL SYSTEM

CHECKING AND
ADJUSTING
INJECTION TIMING
Ao iikaon of injective pump
in Section

CHECKING AND
AD]USTING IDLE
AND

CAUTION:
a. Do not remove sealing wires unless
absolutely necessary.

b. Disturbing fulload adjusting screw
adjustment_ will change fuel flow
characteristcs, resulting in an im-
properly adiusted engine. Readjust-
ment of fuel injection pump should
be done using a pumj lnnn

o i meirmm el screw

wrned in direction lhll increases.
contral levr anle, engine damage
may resut.

IDLE ADJUSTMENT

1. Start engine and warm it up until
coolant_temperature indicator points
to middle of gauge.

2. Attach tachometer’s pickup to
No. I fuel iniection tube

order to take accurate reading of
engine rpm, remove clamp that secures
No. 1 fuel injection tube.

serss?
3. Start engine and. heck ngine e
speed.

At this time, make sure the accelerator
wire and throttle control wire
removed.

Idle speed (rpm)
MT 650
AIT 700

4. If engine idle speed is not within
the specified value, proceed as follows.
(1) Loosen idle adjust screw lock nut.
(2) Turn idle adjust screw in either
direction until the specified engine
idle speed is obtained.

(3) Tighten idle adjust screw lock nut
5. Fix the accelerator wire and
throttle control wire.

Do not stretch wires too tightly.

THROTTLE CONTROL
IRE

pump control lever is within specified
fange.
Clearance:
-2 mm (0.04 -0.08 in)

adjusting nut

seress

3. 1f not within specified range,
adjust with throttle control  wire
adjusting nut

4. After adjusting clearance proper-
Iy, tighten lock nut.

F.1.C.D. ADJUSTMENT

1. Make certain that the clearance
between the idle control lever pin and
the injection pumpcontrol lever is
within the specified limits.

2. Adjust idle speed to specified rpm
without the air conditioner operating.
3. Then check the idle speed when
the air conditioner is operating and
make sure it is correct

Unit: pm

1. Tum throttle control knob fully
counterclockwise.

2. Make sure that clearance between
idle control lever pin and fuel injection

Idle speed (Air cor
ditioner “ON”)

800

If not, adjust it by turning F.LC.D.
actuator stroke adjusting screw.



ENGINE TUNE-UP — Injection and Fuel System

MAXIMUM SPEED
ADJUSTMENT

Maximum speed adjusting wire is
retained by sealing wire and need not
be adjusted under normal circum-

procedure should be followed:

1. Start engine and warm it up until
coolant_temperature indicator points
to middle of gauge.

2. Connect tachometer’s pickup to
No. I fuel injection tube.

To obwin accurate reading of
engine rpm, remove clamp that secures
No. 1 fuel injection tube.

n maximum speed adjusting
serew fully clockwise.

‘Maximum speed adjusting screw

Depress the accelerator pedal fully
under no load and, at lhns point, read
engine catior
Specified maximum engine speed
(Under no-oad):
5,300 rpm

5. If indication is lower than speci-
fied maximum  enging

‘Then depress accelerator pedal to floor

under no load and, at this point, read
indication.

6. If indication is still lower than
specified speed, repeat step S above
until specified engine speed is reached
7. After adjustment, tighten lock nut
securely.

8. Slide a sealing sleeve over max.
speed adjusting screw, and wind up
with a wire.

ersos

TESTING AND
ADJUSTING
INJECTION NOZZLES

WARNING:

When using nozzle tester, be careful
not to allow diesel fuel sprayed
from nozzle o come into contact
with your hand or body, and make
sure that your eyes are properly
protected.

1. Clean and check nozzles.

Install nozzle o injection nozzle
tester and bleed air from flare nut.

3. Check initial injection pressure by
pumping tester handle one time per

tial injection pressure:
12,269 - 13,239 kPa
(1226 -132.4 bar,
125 - 135 kg/em’ ,
1,781,920 psi)

New nozzle nitial injection

pressure:
13,239 - 14,024 kPa
(132.4 - 140.2 bar,
135 - 143 ke/em®

1,920 -2,033 psi)

The new nozzle is not required to
adjust initial injection pressure.

adjust

To m]ecllon pressure,
Chzny adjusting shi

a. Increasing the
i-w shims increases

ness of mun-

ing shim ke
Tedcn nita m,.mn pressure.
shim  thickness of 0.04 mm
(0.0016 in) corresponds approxi-
mately 0 a difference of 471 kPa
(4.71 bar, 48 kg/em?, 68 psi in
initial injection pressure.

i




Injection and Fuel System — ENGINE TUNE-UP

smases

5. Check spray pattem by pumping
tester handle one time per second.

[

Wrong.

F79aa

6. Inadequate fuel spray patter or
drips from nozzle and is often due to
improper contact of needle with seat.
I such a failure s experienced, service
injection nozzle. When servicing noz-
2le, refer to Injection Nozzle Assembly
in secti

CLEANING AND
REPLACING AIR
CLEANER FILTER
AND RESONATOR

AIR CLEANER

ove air cleaner cover and
filter element.

2. Wipe inside of air cleaner housing
and cover with a damp cloth.

ET8

3. Install filter element and air clean-
er cover.

RESONATOR (For LD28!

If resonator makes drain
water by Joowning resonator bottom

CHECKING FUEL
FILTER, DRAIN
WATER AND
REPLACING FILTER

s i includespriing pump and
fuel flter sensor

Type A

Priming pump-

Toved
yﬁ Priming pump

Bleoder H

Lo 777\ puet e

&

Fuel filter sensor|

Drain cock
sma0a08

sma7

2. Remove fuel filter, using Tool.

3 Il fuel e sensor to new
Tuel filte
& Insal el e 10 priming e

lec:
Refer 1o Section EF for fuel system
bleeding instructions.

Start engine and check for leaks.
Drain water

1. Seta container under fuel filter.

2. For type A, loosen bleeder screw
and remove fuel detector senosor and
drain water

3. For type B, loosen drain cock and
drain water.

4. Bleed air

Refer to section EF for bleeding fuel
system.

For type B, bleeder screw or cock does
not need to be loosened because air
automatically enters from the drain
passage. Loosening drain cock 4 to 5
turns causes water to start draining.
Do not remove drain cock by loosen-
ing it excessively.

CHECKING FUEL
LINES (Hoses,

Reuse the fuel filter sensor.

Replacing fuel filter
Remove fuel filter sensor and
drain fuel

piping, Sy
etc.) FOR LEAKS

Check fuel lines for loose connec-
tions, cracks and deterioration. Re-
tighten loose connections; f necessary,
replace any damaged or faulty parts.



ENGINE TUNE-UP — Cooling and Lubrication System

COOLING AND LUBRICATION SYSTEM

CHANGING
COOLANT

WARNING:

To avoid being scalded, never at
emet to dl:ng! the coolant when
eng)

When changing engine coolant, on
heater-oquipped models, set heater
“TEMP" control lever at fully “HOT
position.

1. Open duin cock at bottom of
radiator, and remove radiator cap.

2. Remove cylinder block drain plug
Tocated at left rear of cylinder block.

738 |

— smas7s

3. Drin coolant completely. Then
flush cooling system

4. Close drain cock and plug

5. Fill radiator and reservoir tank
with coolant to the specified level
reeze coolant, mix

observing instructions attached to anti
freeze container.

6. Run engine for a few minutes
Then stop engine, and check coolant
level. If necessary, add coolant

Check for coolant leaks.

CHECKING COOLING
SYSTEM HOSES
AND CONNECTIONS
FOR LE
Check. hom and fittings for loose
‘connections or deterioration.
Retighten or replace if necessary.

CHECKING RADIATOR CAP
Using cap tester, check the radiator
cap relief pressure.
If the pressure gauge drops rapidly
and excessively, replace the radiator

Check for drop in pressure.

If pressure drops, check for leaks
from hoses, radiator, or water pump.
If no external leaks are found, check
heater core, block and head.

CHANGING ENGINE
OIL AND FILTER
1. Run engine until water tempers-
ture indicator points to the middle of
g then stop engine.

move oil filler cap and oil pan
S plug, and allow ol to drain.

WARNING:
Be careful not to burn yourself, as

the engine oil may still be hot.

scost

CNECKING COOLING SYSTEM
FOR LEA

Attach pressure tester and pump
tester, and apply specified pressure

Filler cap

Drain plug

© A milky oil indicates the presence
of cooling water. Isolate the cause
and take corrective measures.

 An oil with extremely low viscosity
indicates the presence of gasoline.

ET-9



Cooling and Lubrication System — ENGINE TUNE-UP

3. Clean and install oil pan drain
Plog with washer.
@ : Ol pan drain plug

20-29 Nom

(2.0-3.0 kgm,

1422 fb)

4. Using Tool, remove oil filter.

7. Install new ol filter

filter until a ;n.w
felt, then

Refill engine with new engine oil,
referting to Recommended Lubricants.

Approximate oil refill capacity
Unit: liter (imp 1)

scise

Without oil
filier chage

With oil
iter change

3808 | as@

36 G1/8) [ 433/

43 334)

50 438)

34 | 50 -

5. Wipe oil filter mounting surface
with a clean

. Smear a little engine ol on rubber
ip of new ol filter

swaoto

ET-10

a. Start engine. Check area arous
plug and oil filter for any
sign of il le

1f any leakage is evident, these parts
have not been properly installed.

b. Run engine until water tempera-

ture indi iddl
of gauge. Then stop engine and
ipstick. If

. When checking oil level, park the
car on a level surface.

Refill oil to “H" level,

Benot ovril
9

CHECKING ENGINE
OIL FOR LEAKS

Check cylinder head, front engine
cover, oil pan, oil pump, oil filter
gasket, etc. or other parts for sign of
leaks past their gasketed surfaces. If
necessary, replace gaskets or faulty
parts. After maintenance has been
done, check replaced parts to see if
any leaks occur.



ENGINE TUNE-UP — Electrical System

CHECKING BATTERY

WARNING:
Do not expose the battery to flames
or dectical sparks. Hydrogen gss

water

medical
weather, run the engine for while
after adding distilled water, to make
sure that the water mixes. properly
with the fluid. Otherwise the water
may freeze and damage the battery.

VISUAL CHECK
Rusted battery support.

minal connections.
Rusted or deteriorated terminals.
Damaged or leaking battery.

smaz1s

ELECTRICAL SYSTEM

Translucent battery

Fluid level should be between
upper and lower levels.

‘Read top level
with scale.

CHECK ELECTROLYTE
GRAVITY

1. Place the hydrometer in the cell
Be sure the float s not in contact
with the cylinder wall

2. Take enough electrolyte into the
hydrometer to allow the float to
suspend freely between the top and
bottom of the cylinder.

3. Read indication.

Fully charged
le | value [at 20°C
value (68°F)]

Per

CHECK ELECTROLYTE
EVEL

Check the fluid level in each cell
If necessary, add only distilled water.

™
climate | Over122| 128
Tropical
climate | Over118 | 124
Other
climates | Over120 [ 126

Swazio swaznn
Black batery
Jrir I
Indicator
swazzo

CHECKING GLOW
PLUGS

1. Remove glow plugs from cylinder
head.

2. Apply battery voltage (over 10V)
to glow plug and see if it will turn red
within 15 seconds.

If it takes t00 much time to tum
red, replace it

ET-11



Service Data and Specifications — ENGINE TUNE-UP

SERVICE DATA AND SPECIFICATIONS

INSPECTION AND ADJUSTMENT
BASIC MECHANICAL SYSTEM

COOLING SYSTEM AND
LUBRICATION SYSTEM

Valve clearince Intake 0.25(0010)
il ™ 0] | € haust 030 0012) Cooling system leakage

o e KPa (bar, kafem?, pai

S (31.4,32,455)  kofom?, pel

88(0.88, 0

157 (157, 1.6,23)

=)

Compression presre :
2452 Approximate ol refil capacity
on a1 | 2 Unic e (imp a)
KPa bar, kg/em2,psi) | M Py S0 imp
Without il fiter
Differential limit | 490 (4.9,5,71) “change ‘With oil fitter change
o [o10 38338 4510
rive tion 8
Ditee it ceflostion it = [0 36 @178 43(334)
T g [ 4333741 5043781
Set cetiction g
" e X etioi s 436341 50 (43781
. deflection
T ELECTRICAL SYSTEM
043-051) | 031-047)
Atarnator 150591 Frgid | Tropical | Other
' 1012 - cimate | climate | climate
©047-055) | 039047
= ymissible valve: Over 1.22 | Over 118 | Over 1.20
121 o 3
Alccompressor | 1400881 | 12703 | 8et - Fr=—rm
S | tar 20°C (68°F)) i 124 12
585 ) L3
P15 01 pumy
/8t e 91035 03150335 | 0.28-031)
Pushing force: 98 N (10 ks, 22 1b) TIGHTENING TORQUE
*  For 430 and C31 models equipped with LD28
* For 910 and C120 models equipped with LD20 nie s Yom bl
Culinder hesd bolt sz [1213 [ er-se
INJECTION AND FUEL SYSTEM sl o 88 Sees | t9e8
[wo [m3 [s337 [
Item Lo28 L020 Manifold
mision we |2t | 1721 | wzeis
Injection timir M/T |B.T.D.C.5°/650 | B.T.D.C.7°/650 Alternator 43-88 44-59 32-43
and e spaed
AT |8Toc.s00 | 81007100 njectionpump fixing | 1o o [ oo | s
it and ot
Tale speed of air
condiioner | M/T Injecion twbe 225 |22.25 | 1618
o s a0
o Soil e 1518|1518 | 113
i Eicon bears Nozzle fixing nut 621 | 1821 | 1218
KPa (bar, kg, psi) Ol pan drain plug 20-29 20-30 14-22
N 1323914024 1324 - 1402,
135.143,1,920 - 2039) Glow plug w2 | 2025 | 1418
12259 13.209 1226 - 1324, Glow plog connecting
Used . : :
125-135, 1,778 - 1,920) plate 10535 | 00:005 1 0251
Tensioner shatt 040 | 3141
Soringset pin 040 | 3141

ET12




ENGINE TUNE-UP — Trouble Diagnoses and Corrections

TROUBLE DIAGNOSES AND CORRECTIONS

Radwpiewl  E.
with sl

Tox

Condition
Check points
Action

=
[ —
(.
—_

Probable cause system

FUEL SYSTEM

C D)

,

D

Check glow system.

“Creck timing mark ofmection pump
and frontcover, N\
%

Geck points.
«Connections.

+Glow timer.

a
<Glowplug. "

< Glow circuit.
Glow relay.

E28
©

swar20

smass1

ox

Crank engine to make sure fuel reaches
injection nozzle.

—Al
NOTOK.

Crank engine and check compression

it
Check points.
* Valve lipseal worn.
 Piston or piston ring worn.
alve stem or valve seat worn.
o Cylinder gasket damaged.

oK. NOTOK.

ET-13



Trouble Diagnoses and Corrections — ENGINE TUNE-UP

T fuel delivered o injection pump?

Check
 Po o vt o e
o Fuel fiter clogae

oK.

clongated?

semazt

Oblon g0
‘/ Inmmn notch|

Inspection

Pt oty e it
pump var

 Weak, broken, worn or rusted plunger

s
« Abnormal wear on cam dic.

ET-14

© Rusted or tardy of feed
pump vane.

 Weak, broken, or rusted regulating
valve spring.

 Low setting pressure of regulating valve.

‘« Weak or broken delivery valve sprin.

& Poot estingat sty e st

 Weak, broken, worn, or rusted plunger

* Malfunction of governor lever
 Broken o weak timer spring.
+ Rt o tardy movement of et

o Veak or broken govemor s
 Maladjusted injection quantity.
© Abnormal wear on cam di




ENGINE TUNE-UP — Trouble Diagnoses and Corrections

‘Check timing mark of injection pump and.
front cover. 2\~ ()

I valve timing chain
elongated

Oblong groove

T

vorox. |

Purge air and dnain
water,

Check valve clearance.

ET-15



Trouble Diagnoses and Corrections — ENGINE TUNE-UP

Check injection nozzl.

Check points.

 Fuel injction pattern.
Clog

« Sticking.

o worox ]

“Adjust,repair or replace.

Overhaul injection pump.

Inspection points.
« Rusted or tardy movement of feed pump vane.

 Poor sating at delivery valve seat.
« Weak, broken, wom, or usted plunger spring.

 Weak or broken governor spring
 Maladjusted injection quantity.
« Abnormal wear on cam

ET-16



ENGINE TUNE-UP - Trouble Diagnoses and Corrections

EXCESSIVE WHITE or BLACK SMOKE

FUEL SYSTEM

‘Check timing mark of injection pump and
front cover. 2.

MECHANICAL SYSTEM.

Black smoke or white smoke?

(Black smoke) (White smoke)

o

Purge ai and drain water.

(Black smoke)

‘Check points.
 Cylinder head gasket damaged.
 Piston or piston ring worn.
 Valve stem or valve seat worn.
 Valve lip seal worn.

Check points
« Nozzle worn.

* Spring worn.

© Injection pressure.

NOTOK.

‘Adjust, repai or replace

ox. oK [ woroxy
@k smoke) Repai ot rplae
Wit smoke)
e vaive timing
chinslongated?
ox.
~o.

(White smoke)

ETA7
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ENGINE TUNE-UP — Trouble Diagnoses and Corrections

(armsp.)
eckmjection
ming.

Check compression

pressure.
 Check piston and
piston ring for

 Check valve seat
and valve stem for

0K | NOTOX.

Check injection

 Fuel injection pat-
tern

 Clogging nozzle.

 Damage gasket.

« Injection pressure.

0K [NOTOX

Check injection

P
Refer to EF section.

Check cylinder head
bolt.
3

X

Replace)
head

K| NOTOK.

FROM ENGINE IT-
SELF (CYLINDER
BLOCK)

Check fan for cracks.

Check injection

pump.
Refer to EF section.

oK. 1 NOT OK.

ber
 Crankshaft bent or
* Loose bolts.

Is fan pulley
cracked?

Check water pump.

 Check body assem-
bly and vane for
rust formation or

 Check end play or
roughness of bear-
ing in operation.

oK

ET-19



Trouble Diagnoses and Corrections — ENGINE TUNE-UP

ET-20

OIL LEAKAGE

ENGINE COMPONENT

T

[ omeck ocker cover

ol
oF Rorox
e

Check regulator valve.

PO —

oK NOTOK.

NoTOK § ox

Check mating areas of cylinder block and
eylinder head.

oK

‘Check areas around blind plug at cylinder block's
oil gallry.

Check oil cooler mounting area.

Retighten or replace.

NOTOK

Check mating areas of ol pan and cylinder block.

Retighten or replace gasket.

Check oil pan drain plu.
oK

oK.

Retighten or replace gasket.

Check areas around rear plte.
oK

Check areas around front cover.

NOTOK.

(Check ol leaks around transmission.

oK

oK




ENGINE TUNE-UP — Trouble Diagnoses and Corrections

e ]
[ 1 1
( RADIATOR D C OIL COOLER - = ENGINECOMPONENT )
I

T T
Check drain cock.

oK. NOTOK.

‘Check mating areas of cylinder block
and head.

ox NOTOK. |

hoses for cracks and I

(o [
ox | worox § NoTox | ox

Repair or replace. Retighten or replace.

blind plug at cylinder
block's water gallery.

[ o commrron

leakage.
fer (0 OIL LEAKAGE.

1
Crank engine and check compression pressure.
= o

Check points.
« Cylinder gasket damaged
 Piston or piston ring worn.

 Valve stem or valve seat worn.
 Valve lip seal worn.

ET-21



Trouble Diagnoses and Corrections — ENGINE TUNE-UP

ET-22

B

oK NoTox §

Check cooling system for leaksge.

 Check radiator fins for breakage.
Check cylinder head gasket for leakage.

 Check water pumps for leskage.

 Check cylinder block for cracks.

NoTOK |

Check water pump.
 Check body assembly and vane for rust formation

© Check end play or roughness of bearing in
operation.

X3 NOTOK.

Replace water pump assembly.



ENGINE TUNE-UP — Trouble Diagnoses and Corrections

oo o]

FUEL SYSTEM

MECHANICAL SYSTEM

[[Foet qwtty s normar

—-{ ‘Check air cleaner element for clogs. |
oK. NOTOK. | oK. NoTOX.]
:
TP pe———

adjusting screw?

oK NOTOK.

‘Adjust or repair

‘Check timing mark of injection pump and
fronteover. . (

(Check fuel line.

Check points.
uel line twisted or clogged.

Seron

Purge air and drain water.

‘Crank engine and check compression pressure.

oK.

ET-23



Trouble Diagnoses and Corrections — ENGINE TUNE-UP

Check injection nozzle.

Check points.

« Fuel inecton pattern.
« Clogsin.
< Sticking
« njction pressure

s valve timing chain
clongated?

semazt

‘Adjust of replace chain.

Check valve clearance.

X ox. ‘

‘Overhaul injection pump.

NoTOK
é

Inspection points.

 Malfunction of governor leve
 Broken or weak tim

© Abnormal wear on cam disc.

 Rusted or tardy movement of feed pump vane.
 Weak, broken, o rusted regulating valve spring.

ken, wom ofrutd lange g

er spring.
 Rusted or tardy movement of timer piston

o.

ET-24
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Engine Component (Outer parts) - ENGINE MECHANICAL
ENGINE COMPONENT (Outer parts)

LD20 engine
504-05,29-36)
o @m 2062112159

@ M6: 4-
; Roving s O et ik
/ /i \ &m.,wm
\Y/ Tt
Mmm,wn@ © e
2 ) ~®!
30-40 .

-~ ®20-2920-30,14-22)
Da-s
(04-05,29-36)

Intake manifold

Cank damper
Pty ‘
15t
& o 2
@22 Tor-i%e
@2:28, ®20-2 )/v
16220, @070, 14-22)
D358 (44-59,32-43)
LT Spll wbe
s 1811013 R
Di6-n Ty eg/
uvs—z.l,lz-m;
Enginesinger
@22-25
, &/ arisiem
iy
2 5"
ﬁ - Water e
@012
_ Oilpump  (10-12,7-9)
; arv spindie
Glow plug s i pump
]
{ JRr——
a4
connecting plae =
~ / 3
/ Wwus
D225/ Witiss-m
a1-2s L @62 06201219
% SEMa43

® : Nom (kgm, fuib)

EM2



ENGINE MECHANICAL - Engine Component (Outer parts)

LD28 engine

Water pump T16-21(16-2.1,12-15)~
Ous 4504051530 [

9 ®19-25 19~
M8 9-12(09-12.65-87) | 19-25 (1925, 14« mj ?
<- ; Water outet

/
P

Power stering

pump pulley
Bottom bypass
et

@ 10-
e o-1.2,
Tensioner shaft = J -
T30 a0 0 - %

/ @43-58
=/// T w0
pulley // Compressor
® 137-157(14- 16, 101 - 116) \
@ 32-36
e
crank pulley ® 20-29 G337, U=20) (20-3.0,14-22)
& Bawim

Spill tu

e Nozle
Engine singer
Bl oK T
®ns L i 9? %"“"" ®22-29(22-3.0,16-22)
7 Power stering pump
S > [
Oitleve stick

o ) \! \T
©20-25 20-25, 14-18) i . ©10-12(10-1.2,7-9)
7 | Z

\(m pump v sindc

Water inlet

efton be
® 2.

@2 35.16.10

e
T @8
e

©: Nom (kg ftib)

L ciow piog
1219

EM:3



Engine Component (Body parts)— ENGINE_ MECHANICAL
ENGINE COMPONENT (Body parts)

LD20 engine

®us-127
(213, 87-94))

Swil o chamber

(combouscon chamber)

@ 18-157
(12-16,87-116)

©6-1006-1.0,43-

5
Sas

@ 6-10(06-1.0,43-7:

@ 137-1

57
\:4. 16,101 -116)

@ D 4-54
Front oil seat~_ ) @S a0

d Crankshaft sprocket

@ us v-nm.v—n.m
N6 475.04-05.29-36) p
O trower

il pump drive:

®9-12
©9°1.2,65-87)

Ol strainer

© 20292030, 14-29)—

@ ¢ Nom (g, f116) & D6-906-09.43-65) et

EM4



ENGINE MECHANICAL — Engine Component (Body parts)
LD28 engine
T6-9
©6-09.43-65)
Camtati
Comhate thrust plate
Tinin chata-
Comnt e
D15 Q
om0 N [
) A @,
" 0@/ - vae ot
e Cylinder head | \!‘/S
& = | retainer
@610 < | £ ) eing
©610.43-72) Of
K Lﬁs.x.u{ Grav.....p._.
NN\ s, 8
@ e0st002 |\ G v...,
Craty . v i
@6-10(06- lnu 1.2) Cylinder
ey

Hywned(lmnﬂ')
137-157
u4 16,101+ 116)

Ploas,
Frontoil sal ) us ss 33-40 ©

< o-unm-wxmi ;ﬁ -
DM 9-12(09-12,6.5-87)
M6: 4-5(04-05.29-36)

Oil thrower |

L brive pite (for A/m)
®9sia ] si-6h)
09-12,65-87

Ol strainer -/

T 6-9(0.6-09,43-6.5)

®: Nm (egom, fub)

semass

EMS



Engine Disassembly — ENGINE MECHANICAL

ENGINE DISASSEMBLY

PRECAUTIONS 3. Install Tool, to prevent crankshaft

Arrange the disassembled parts on AR,
the parts stand in accordance with
their assembled locations, sequence,
etc., so that the parts will be re.
assembled in their original locations.
Place mating marks on the parts if
necessary. |

Ky 10103630, 1]
L1058 M
© r;x:‘

DISASSEMBLY

MOUNTING ENGINE

ON WORK STAND

1. Remove rear and left side parts.

@ Starter motor (on right side of
engine)

4. Drain engine oil and coolant

REMOVING OUTER PARTS

© Transmission assembly
® Clutch cover assembly (M/T) 1. Remove front side engine parts:
® Engine mounting bracket ® Fan, tem-coupling and fan pulley
© Alternator assembly and fan belt o Alternator adjusting bar
® Alternator bracket (on air con-
ditlonnr quipped foiddl, ® Remove crank damper puley by

ne ,
bracket holds both alternator and lightly tapping sround It. f it
Sompressor) difficult to remove, use a puller.

2. Install engine attachment to cylin-

der block. Then, mount the engine on

the work stand.

2. Remove left side engine parts.
® Thermostat housing and bottom
bypass inlet with hose.

o Intake,
engine slinger

exhaust  manifold and

Do not separate the intake mani-
fold.

® Pulley bracket with idler puley (If
S0 equipped)
© Front dust cover

KV11101400
ST05015000
semz69

semr2

EM6

@ Oil return hose from oil pan



ENGINE MECHANICAL — Engine Disassembly

3. Remove right side engine parts
o Spill tube

o Fuel return hos
o Injection tubes at nozzle side
o Injection nozzl
o Nozzle washers

semazo

Plug nozzle holes to prevent entry
of dust and dirt.

Ol cooler and coolant hoses with
ol filter

Above parts can be removed only
after injection pump has been detach-
ed (LD20 engine).

sem2rs

Water inlet
Oil level stick

Engine mounting bracket

Engine slinger (If power steering is
equipped, remove power steering
oil pump bracket.)

 Oil pump

REMOVING BODY PARTS

1. Remove oil pan and oil strainer.
2. Injection pump

(1) Remove tensioner shaft and spring
set pin, then remove tensioner pulley.
(Tensioner pulley is fastened with a
tensioner shaft and spring pin.)

semarr

(2) Remove injection pump drive belt.
(3) Remove injection pump drive
gear.

Do not remove drive shaft nut as
this will cause drive gear to pop out.

b sema7s

(4) Remove injection pump assembly
with injection tubes.

sewmaso

3. Remove valve rocker cover.

4. Cylinder head assembly

(1) Remove camshaft bolt.

(2) Remove camshaft sprocket and

slowly lower timing chain.

(3) Remove bolts securing cylinder
head to front cover.
(4) Loosen cylinder head bolts in the
sequence as shown.

LD20 engine

2 00 66

© 6006

semads.

LD28 engine
20D B®0O G

DOOBOOO

Ewmr0s

Gradually loosen cylinder head
bolts in two or three stages.
(5) Remove cylinder head.

When removing cylinder head from
engine installed on car, follow the

EM7



Engine Disassembly — ENGINE MECHANICAL

a. Remove blind plug from rear plate.
Rotate crankshaft ~until ti
marks on flywheel and rear plate

b. To facilitate assembly operation,
scribe a mark on timing chain and
camshaft sprocket prior to removal.

c. Support timing chain by pli
Tool between timing chains.

5. Remove front side parts.
Loosen bolt and pull out injection
pump drive crank pulley.

Water pump

Front cover

Timing chain

Chain tensioner and chain guides
Oil thrower, oil pump drive gear
from crankshaft

If it is hard to extract crankshaft,
use a suitable puller.

6. Remove flywheel (M/T) or drive
plate (A/T).

semzsa

sems7

d. Install cylinder head, and then in-
stall camshaft sprocket by aligning
marks on it and timing chain.

EMS

WARNING:

When removing flywheel, be careful
not to drop it.

7. Piston
assembly
(1) Remove connecting rod bearing
cap with bearing.

(2) Push out piston with connecting
rod toward cylinder head side.

and  connecting  rod

a. Piston can be easily removed by
scraping carbon off top face of
cylinder with a scraper.

b. Numbers are stamped on connect-
ing rod and cap corresponding to
each cylinder. Care should be taken
to avoid wrong combination includ-
ing bearing.

8. Cankshaft

(1) Remove main bearing cap with

bearing.

When loosening main bearing cap
bolts, loosen from outside in
sequence.
Do not completely loosen bolts in
one step.
Instead use two or three steps for
this procedure.

b. Remove center and rear main

bearing caps using Tool.

c. Keep them in order



ENGINE MECHANICAL — Engine Disassembly

(2) Remove rear oil seal.

semas0

When removing rear oil seal without
removing mair y it off
with a screwdriver 50 as not to damage
crankshaft.

(3) Remove crankshaft
(4) Remove main bearing from the
side of the block.

DISASSEMBLING
PISTON AND
CONNECTING ROD
1. Remove top, second piston rings
and rails with a ring remover and re-
move oil ring expander by hand

When removing piston rings, be
careful not to scratch piston.

2. Heat piston to approximately 60
t0 70°C (140 to 158°F), using heater
or hot water, and take out piston pin
with a suitable drift.

(4
&

semz02
© Keep the disassembled parts in
ord
© Do not remove rocker pivot bush-
ing from cylinder head.
DISASSEMBLING ® Do not remove camshaft bearing
CYLINDER HEAD from cylinder head.
1. Remove glow plug connecting
plate and glow plugs.
COMBUSTION
CHAMBER
REPLACEMENT

sem203

2. Remove valve rocker spring
3. Loosen valve rocker pivot lock
nut and set cam nose to upper posi-
tion, then remove rocker arm by press-
ing down on valve spring

4. Remove camshaft.
5. Remove valves, valve springs and
relating parts using Tool.

Usually  combustion
should not be removed.

chamber

1. Remove glow plug connecting
plate and glow plugs.

. Remove combustion chamber 5o
that cylinder head will not be dam-
aged.

Be careful not to scratch inside of
nozzle hole.

EM9



Inspection and Repair — ENGINE MECHANICAL

Install combustion chamber.
1. Cool combustion chamber with
dry ice for approximately S to 10
minutes.

chamber with bare hand.

2. Align combustion chamber knock
pin with cylinder head notch, and
install it into cylinder head using a
plasti mmer.

INSPECTION AND REPAIR

CYLINDER HEAD

CHECKING CYLINDER HEAD
MATING FACE
1. Make a visual check for cracks or
flaws. If cracks or melted areas are
found in combustion chamber, re-
place.
2. Measure the surface of cylinder
head (on cylinder block side) for
warpage.

If beyond the specified limit, cor-
rect with a surface grinder.

Nominal height:
89.520.1 mm (3.524:0.004 in)

Surface grinding limit:
The grinding
is determined by the cylinder block
grinding in an engine.

Depth of cylinder head grinding is
PR

Depth of cylinder block grinding
pns

it s as follows:
0.2 mm (0.008 in)

EM-10

VALVE GUIDE

Measure the clearance between
valve guide and valve stem. If the clear-
ance exceeds the specified limit, re
place the worn parts or both valve and
valve guide. In this case, it s essential
to determine if such a clearance has
been caused by a worn or bend valve
stem or by a worn valve guide.

Determining clearance
Precise method;

(1) Measure the diameter of valve

stem with a micrometer in three

places; top, center and bottom.

(2) Measure valve guide bore at center

using telescope hole gauge.

bore to obtain the stem to guide clear-
ance.
Stem to guide clearan
Maximum Limit
0.10 mm (0.0039 in)

2. Expedient method

Pry the valve in a lateral direction,
and measure the deflection at stem tip
with dial gauge

Max. sllowsble deflection.
008)

0200

Risons
mil [ Taes
Allce=—

) =

=

Valve should be moved in parallel

with rocker arm. (Generally, a lar
amount of wear occurs in this direc-
tion.)

Replacement of valve guide
To remove old guides, use a press

[under a 20 kN (2 t, 2.2 US ton, 20

Imp ton) pressure] or a hammer, and

Tool

1. Drive them out toward rocker

cover side using Tool.

ST11320000




ENGINE MECHANICAL - inspection and Repair

2. Ream cylinder head valve guide
hole using Tool at room temperature

Reaming bore:
12.223-12.234 mm
(0.4812-0.4817 in)

sewm3o0

3. Fit snap ring on new valve guide.
Press the guide onto cylinder head un-
til the snap ring comes in contact with
cylinder head surface

Valve guide with 0. 008 in)
oversize diameter is available for ser-

vice.
Refer to S.DS.

4. Ream bore using  Tool

ST11032000.

Reaming bore:

8.000-8.018 mm

(0.3150 - 0.3157 in)

5. Correct valve seat surface with
new valve guide as the axis

LVE SEAT INSERTS

Check valve seat inserts for any
evidence of pitting on valve contact
surface, and reseat or replace if worn
out excessively.

Correct valve seat surface with Tool
and grind with a grinding compound.

Oversize valve seat insert of 0.5 mm
(0020 in) is available for service.
Refer t0S.DS.

When repairing valve seat, check
valve and valve guide for wear
beforehand. If wom, replace them.
Then correct valve se:

-

e cutt be done with
both hands for uniform cutting.

Replacement

1. Old insert can be removed by
boring it out until it collapses. The
machine depth stop should be set so
that boring cannot continue beyond
the bottom face of the insert recess in
the cylinder head.

2. Select a suitable valve seat insert
and check its outside diameter.

3. Machine the cylinder head recess
in concentric circles which center on
the valve guide.

4. Ream the cylinder head recess at
room temperature. Refer to S.D.S.

5. Cool valve seat with dry ice for
approximately S to 10 minutes.

6. Fit insert, ensuring that it bends
on the bottom face of its recess, and
caulk more than 4 points.

7. Newly-fitted valve seats should be
cut or ground using Tool ST11650001
at the specified dimensions as shown
inSDS.

8. Apply small amount of fine grind-
ing compound to valve contacting face
and put valve into guide.

Lap valve against its seat until
proper valve seating is obtained.
Remove valve and then clean valve and
valve seat.

VALVE

1. Check each of the intake and ex-
haust valves for worn, damaged or
deformed valve head or stem.

Correct or replace any valve that is
faulty.
2. Valve face or valve stem end sur-
face should be refaced by using a valve
rinder.

When valve head has been worn
down to 0.5 mm (0.020 in) in-margin-
thickness, replace the valve.

Grinding allowance for valve stem
end surface is 0.5 mm (0.020 in) or
Tess.

VALVE SPRING

1. Check valve spring for squareness

using a steel square and surface plate.
If spring is out of square “S" more

than specified limit, replace with new

one.

Out of square:
2.2 mm (0.087 in)

semzssa

2. Measure the free length and the
tension of each spring. If the measured
value exceeds the specified limit, re-
place spring. Refer to S.D.S.

Mt

EM11



Inspection and Repair — ENGINE MECHANICAL

ROCKER ARM AND
VALVE ROCKER PIVOT

Check pivot head, and cam contact
and pivot contact surfaces of rocker
arm for damage or wear.

If faulty, replace them.

y pivot must be replaced

together  with the  comresponding
rocker arm.

CAMSHAFT AND
CAMSHAFT BEARING

CAMSHAFT BEARING
CLEARANCE

Measure the inside diameter of cam-
shaft bearing with an inside dial gauge
and the outside diameter of camshaft
journal with a micrometer. If any mal-
function is found, replace camshaft or
cylinder head assembly.

Max. tolerance of camshaft

bearing clearance:
0.1 mm (0.004 in)

semoz

Do not remove camshaft brackets.
If camshaft bracket were removed,
il Heow oy ehiching for & wuth
rotation with the camshaf

CAMSHAFT ALIGNMENT

1. Check camshaft, camshaft journal
and cam surface for bend, wear or
damage. If beyond specified limits, re-
place them.

2. Camshaft can be checked for bend
by placing it on V-blocks and using a
dial gavge with its indicating finger
resting on center journal

EM12

emaoz

3. Measure camshaft cam height. If
beyond the specified limit, replace
camshat.
Wear limit of cam height:
0.15 mm (0.0059 in)

Measure camshaft end play. If be.
yond the specified limit, replace thrust
plate.

‘Camshatt ond play:

ot A
f‘

(0.0150in)

semsos

CYLINDER BLOCK
1. Visually check cylinder block for
cracks or flaws.

asure the top of cylinder block
(cylinder head mating face) for warp-
age. If warpage exceeds the specified
limit, correct with a grinder.

Less than 0.10 mem (00039 in)

(8.9547+0,0020 in)

Surface grinding limit;
The grinding limit of cylinder block
is dete Y the cylinder head
grinding in an

Dep'lh of :yllm!" Yo grinding is

Diplh of cylinder block grinding

s B

The limit is as follows
A+8=0.2mm (0.008 in)

Using a bore gauge, measure cyl.
mdey bore for wear, out-of-round or
taper. If they are excessive, rebore the
cylinder walls with a boring machine.
Measurement should be taken along
bores for taper and around bores for
out-of-round.

Refer 10 SDS.

Outof-round .. ......... XY

Taper .AB

Unit:_ mm )

4. When wear, taper or out-of-round
is minor and within the limit, remove
the step at the topmost portion of cyl-
inder using a ridge reamer or other
similar 0ol
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CYLINDER BORING

When any cylinder needs boring, all
other cylinders must also be bored at
the same time.

Determining bore size

1. Determine piston oversize accord-
fo to amaust of cylinder wear. Refer
5.

2. The size to which cylinders must
be honed is determined by adding
piston-to-cylinder clearance to  the

piston skirt diameter

Rebored size calculation

D=A+B—C=A+ (0005100025

mm (0.0002 to 0.0010 in)}]

Where:

D = Honed diameter

A = Skirt diameter as measured

B = Piston-to-wall clearance

€ = Machining allowance
0.02 mm (0.0008 in)

Boring

1. Install main bearing caps in place,

and tighten to the specified torque to

prevent distortion of the cylinder

bores in final assembly.

2. Cut cylinder bores

® Do not cut too much out of the
cylinder bore at a time. Cut only
005 mm (0.0020 in) o s0 in di
meter at a time.

© Bore the cylinders in the order of
1342 (LD20) or 153624
(LD28) to prevent heat strain due
1o cutting.

3. Hone the cylinders to the required

size referring (0 S.

© Use clean sharp stones of proper
ade.

@ Crosshatch pattern should be ap-
proximately 45°.

Measure the finished cylinder bore
for out-of-round and taper.

™
cle

uring piston-to-cylinder
ance

Measure the extracting force, and
pull feeler gauge straight upward.

t is recommended that piston and
cylinder be heated to 20°C (68°F).

Feeler gauge thickness:
0.06 mm (0.0024 in)

Extracting force:
59-118N
(0.6-1.2kg,
13-261)

PISTON, PISTON PIN
AND PISTON RING
ISTON
1. Serape carbon off piston and ring
grooves with a carbon scraper and a
curved steel wire.

Clean out oil slots in bottom land
of ol ring groove.
2. Check for damage, scratches and

ar
Replace if such a faulty is detected.

Measure the side clearance of rings
in ring grooves as each ring is installed

Max. tolerance of side clearance:
Top ring: 0.20 mm (0.0079 in)
2nd ring: 0.15 mm (0.0059 in)

Oil ring: .10 mm (0.0039 in)

If side clearance exceeds the speci-
fied limit, replace piston together with
piston rin

PISTON RING

Measure ring gap with a feeler
gauge, placing ring squarely in cylinder
using piston.

Ring should be placed to diameter
at upper or lower limit of ring travel,

Max. tolerance of ring gap:
Top ring: 0.6 mm (0.024 in)
2nd ring: 0.8 mm (0.031 in)

1.0 mm (0.039 in)

a. When piston ring only
replaced, without cyli
being corrected, measure the gap at
the bottom of cylinder where the

s minor.

piston rings are available

for service.

0.5 mm (0.020 in),
1.0 mm (0.039 in) oversize

PISTON PIN

1. Check piston pin and piston pin
hole for signs of sticking and other
abnormalities.

EM13
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2. Measure piston pin hole in rela
tion to the outer diameter of pin. If
wear exceeds the limit, replace such
piston pin together with piston on
which it is installed.
Piston pin to piston clearance:
0-0.004 mm
(0-0.0002in)

CONNECTING ROD

1. 1f a connecting rod has any flaw
on both sides of the thrust face and
the large end. correct or replace it
2. Check connecting rod for bend or
torsion using a connecting rod aligner.
£ bend or torsion exceeds the limit,
correct or replace.

Bend and torsion

[per 100 mm (3.94 in) length]

Less than
0.05 mm (0.0020 in)

3. Install connecting rods with bear-
ings on to corresponding crank pins
and measure the thrust clearance. If
the measured value exceeds the limit,
replace such connecting rod.

When replacing connecting rod,
select so that weight difference be-
tweer inder

speci
ton and connecting rod assembly.
Weight difference limi
4gr(0.1402)

CRANKSHAFT

CRANK JOURNAL AND PIN
1. Repair or replace as required. If
faults are minor, correct with fine
crocus cloth.
2. Check journals and crank pins
with a micrometer for taper and out-
ofround. Measurement should be
taken along journals for taper and
around journals for out-of-round.

If out-of-round or taper exceeds the
specified limit, replace or repair.

Out-of-round (X-Y) and

Taper (A-B)

Less than 0.03 mm (0.0012 in)

emrs?

it 10 the necessary size indicate

chart under SD.S. by using an ade-
quate undersize bearing according to
the extent of required repair.

3. After regrinding crankshaft, finish
the

BEND AND END PLAY
1. Crankshaft can be checked for
bend by placing it on V-blocks and
using a dial gauge with its indicating
finger resting on the center journal.
Bend value is half of the gauge read-
ing obtained when crankshaft is tumed
one full revolution.
If bend exceeds the specified limit,
replace or repair.

(0.0020 in) emns

2 Install crankshaft in cylinder
block and measure cranksahft free end
play at the center bearing.

End play:

Loss than
0.3 mm (0.012in)

REPLACING PILOT BUSHING

‘o replace crankshaft rear  pilot
bushing, proceed as follows:
1. Pull out bushing using Tool.

— ST16610001

Before installing a new bushing
thoroughly clean bushing hole.
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3. Insert pilot bushing until distance
between flange end and pilot bushing
is the specified distance

When installing pilotbushing, be

careful not to damage edge of pilot

bushing and do not insert excessively.

Approximately
4.0 mm (0,157 in)

Pilot bushing

MAIN BEARING AND
CONNECTING ROD
BEARING

MAIN BEARING

1. Thoroughly clean all bearings and
check for scratches, melt, score or
ear.

Replace bearings, if faulty.
2. Measure bearing clearance as
follows:

(1) Cut a plastigage to the width of
bearing and place it in parallel with
crank journal, getting clear of the oil
hole.

_scale
Plastigage

emar

(2) Install crankshaft, bearings and
bearing cap, with the bolts tightened
to the specified torque.
©) - Main bearing cap

69 -83N-m

(7.0-85 kg-m,

51-61 ftdb)

Do not rotate crankshaft while the
plastigage is being inserted.

(3) Remove cap, and compare width
of the plastigage at its widest part with
the scale printed in the plastigage en-
velope

Max. tolerance of main bearing:
0.12 mm (0.0047 in)

3. If clearance exceeds the specified
value, replace bearing with an under-
size bearing and grind crankshaft
journal adequately. Refer to S.D.S.

CONNECTING ROD BEARING

1. Measure connecting rod bearing
clearance in the same manner as above.

(F): Connecting rod big end nuts
44-54 Nom
(45 -55 kgm,
3340 feib)
Max. tolerance of connecting rod
bearing clearance:
0.12 mm (0.0047 in)

If clearance exceeds the specified
value, replace bearing with an under.
size bearing and grind the crankshaft
journal adequately. Refer 10 S.D.S.

MISCELLANEOUS
COMPONENTS
CAMSHAFT SPROCKET

1. Check tooth surface for flaws or
wear. Replace sprocket if faulty.

2. Install camshaft sprocket in posi
tion and check for runout. If runout
exceeds the specified limit, replace
camshaft sprocket

Runout: (Total indicator reading)
Less than 0.1 mm (0.004 in)

CHAIN

Check chain for damage and ex-
cessive wear at roller links. Replace if
faulty,

CHAIN TENSIONER
AND CHAIN GUIDE

Check for wear and breakage. Re-
place if necessary.

FLYWHEEL

1. Check the clutch disc contact
surface on flywheel for damage or
wear, Rl or relac f necesary.
Measure runout of the clutch disc
contact surface with a dial gauge. If it
exceeds the specified limit, replace it
Runout: (Total indicator reading)
Less than 0.15 mm (0.0059 in)
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3. Check tooth surface of ring gear
for flaws or wear. Replace if necessary.

Install ring gear on flywheel, heat-
ing ring gear to about 180 to 220°C
(356 10 428°F).

DRIVE PLATE (A/T models)

1. Check drive plate for cracks or
distortion.

2. Check tooth surface of ring gear
for flaws or wear. Replace drive plate
assembly if necessary.

PRECAUTIONS

1. When m:l:llm; sliding parts such
sure to apply engine oil

2. Use new packings and oil seals
3. Be sure to follow the specified
order and tightening torque.
4. Applying sealant
Use sealant to eliminate water and
oil leaks.
Do not apply t0o much sealant.
Parts requiring sealant are:

(1) Front cover

(2) Main bearing cap and cylinder
block:

Each side of rear main bearing cap
and each comer of cylinder block.

EM-16

FRONT AND REAR OIL SEAL

Check front and rear oil seal for
worn or folded over sealing lip and oil
leakage. If necessary, replace with a
new seal. When installing a new front
or rear seal, be sure that it is mounted
in the right direction.
actice to renew ol seal
overhauled

Whenever engi

ENGINE ASSEMBLY

Cylinder block
2

Rear main bearing cap

2025 mm
079098 in)

Apply sealant to these points.
emr20

(3) Cylinder block:
Step portions on the bottom and at
the four mating surfaces (cylinder
block to front cover and cylinder
block to rear main bearing cap).

Points o apply
sealant

emts

After inserting rear bearing cap side
seals, apply sealant to rear main bear-
ing cap.

ASSEMBLING
CYLINDER HEAD

1. Install glow plug and glow plug
comwcnng pla
7 Glow plug

20-25N,

(2.0-25 kgem,

1418 feib)

Glow plug connecting plate
S15Nm

(0.10-0.15 kg'm,
07-1.1 ftib)

2. Install valve and valve spring.
(1) Set valve spring seat and install
valve oil seal to valve guide

(2) Install valve, valve spring, valve

spring retainer and valve spring collet
by using Tool.
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a. When insta
oil on the g ..-u lip of
valve o

4y Gk s s vl
from foreign matter.

ly engine

3. Install valve rocker
sembly.

Screw valve rocker pivots joined
with lock nuts into pivot bushing.

Install valve rocker spring retainer

pivot as-

Fully screw in valve rocker pivot.
4. Install amshzil assembly in cylin-
der head careful
Do not ﬂ.m-w the bearing inside.

5. Set thrust plate.
) : Camshaft thrust plate

6-10 N-m

(0.6-1.0 kg'm,

43-7.2 feib)

The oblong groove must be directed
toward the front side of engi

6. Install valve rocker guides.

7. Install rocker arms by pressing
valve springs down with a screwdriver,
etc.

Vi~
sEwage

9. After assembling cylinder head,
turn camshaft until No. 1 piston is at
T.D.C. on its compression stroke.

ASSEMBLING
PISTON AND
CONNECTING ROD

1. Assemble pistons, piston pins and
connecting rods of the designated
cylinder.
a. Heat piston with a heater or hot
water [approximately 60 to 70°C
(140 to 158°F)], insert piston pin
into piston hole with your hand
while aligning piston and connect

sema9z

b. Arrange so that oil jet of connect-
ing rod big end is directed toward
the right side of cylinder block.

semsiz

c. Connecting rods are marked at side
of big end for indentifying the

8. Install valve rocker springs.

2. Install piston rings.
Install so that stamped mark on
ring faces upward.

a. Use top and second rings which
have no marks when bore grade
stamped near cylinder block bore is
(1) or (2); use rings with “S" mark
when bore grade is (3), (4) or (5).

b. Align teflon tube with ring gap.

Teflon tube set position

ASSEMBLING
ENGINE OVERALL

INSTALLING BODY PARTS

First, mount cylinder block on
work stand (refer t0 Engine Disassem-
bly)

‘Then install following parts:

1. Crankshaft

(1) Set upper main bearings at the

proper portion of cylinder block.

a. Upper bearings have oil hole and oil
groove, however lower bearings do
not.

b. Only center bearing is a flange type.

<. Front bearing is also the same type
as rear bearing.

EM17
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d. Other inter-bearings are the same

LD20 engine

semaar

LD20 engine

®e2®®

® 6 06 0

semaso

semaso

(2) Apply engine oil to main bearing
surfaces on both sides of cylinder
block and cap.

(3) Install crankshaft.

(4) Install main bearing cap and tight-
en bolts to specified torque

@) ¢ Main bearing cap bolts
69-83N-m

(7.0-85 kgm,
51-61 felb)

- Aocky sl e s of
and each comer
o ovider o, peor 10 e
tions.
b. Arrange the parts 50 that the arrow
mark on bearing cap faces toward
the front of engine.
Prior 1o tightening bearing cap
bolts, place bearing cap in proper
position by shifting crankshaft_ in
the axial direction.
Tighten bearing cap bolts gradually
in separating two to three stages
and in sequence outwardly from
ceonter bearing.

5\

EM-18

emraa

e. After securing bearing cap bolts,
ascertain that crankshaft turns
smoothly by hand..

(5) Make sure that there exists proper
end play at crankshaft.

End play: \ 3

Loss than
0.3 mm (0.012 in) ~

. Side oil seals. Apply sealant to
these seals. Then install them into
‘main bearing cap.

3. Rear oil seal. Install rear oil seal
by using Tool.

give coating

oil to mating shaft to
vt scatches and foded 1.
Also apply coating of oil to
periphery of ol seal.

. Install oil seal in the direction that
dust seal lip faces to the outside of
crankease.

-

Piston with connecting rod
(1) Install them into  corresponding
cylinders using Tool.

a. Apply engine oil to sliding parts.
b. Arrange so that the grade mark on
piston head faces the front of en-

c. Set piston rings as shown below.

Expander
teflon

X
Thrust direction

Second ing

semary.
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(2) Install connecting rod caps.
@ Connecting rod big end nuts
43-54Nom

(4.5-55 kgm,
33-40 felb)

Arrange connecting rod and con-
necting rod caps so that the cylinder
numbers face in the same direction.

(3) Make sure that there is sufficient
play at the large end of the connecting
tod. Refer to Inspection and Repair.
5. Install rear plate and flywheel or
drive plate.

@ : Flywheel or drive plte fixing

bolts
137157 Nem

(14-16 kgm,
101-116 feab)

6. Cylinder head assembly. Install it

through _gasket
knock pin of cylinder
follows:

(1) Thoroughly clean cylinder block
and head surface. Do not apply sealant
to any other part of cylinder block or
head surface.

(2) Rotate crankshaft until timing
marks on flywheel and rear phte are
properly aligned. Make sure that No.1

by accommodating
block as

piston is at T.D.C. on its compression
ol

semsto

(3) When installing cylinder head,
set intake and exhaust valve for No. 1
piston its compression stroke by tum-
ing camshaft.

(4) Temporarily tighten two center
bolts.

a. Final tightening should be carried
out after installing chain and front

cover.

b. Do not rotate crankshaft and cam-
shaft separately, because valves will
hit piston heads.

c. Always use new cylinder head
gasket

d. There are two kinds of cylinder
head bolts with different length.

INSTALLING TIMING CHAIN

1. Install crankshaft sprocket, oil
pump drive gear and oil thrower.

(1) Make sure that the mating marks
of crankshaft sprocket face front.

(2) Install oil pump drive gear 5o that
large chamfered inner side faces rear-
ward.

2. Install timing chain.

(1) Align timing marks on chain and
erankshaft sprocket properly.

(2) Align No. I mark on camshaft
sprocket with timing mark on chain.
(3) Insert camshaft dowel pin into
No. 1 hole in camshaft sprocket, and
install camshaft sprocket bolt.

Align

118157 Nom

(4) Install chain guide and=éhain

tensioner. Then tighten slack side
chain guide mounting bolt so that
protrusion of chain tensioner spindle is
0 mm (0 in).

%) + Chain guide and chain tensioner
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(5) Check relative positions of marks
(A) and (B) on camshaft locating plate
and camshaft sprocket

L o wotch

If relatiy itions of these two
marks are as shown in figure below,
change the
camshaft sprocket and reinstall sprock-

dowel hole in"

After reinstalling camshaft sprock
et, check marks (A) and (B) to ensure
that they are in correct position, as
shown in figure below.

semass)

a. Align No. 2 mark on camshaft
sprocket with mark on chain.

EM20

b. Camshaft sprocket should be in-
stalled by accommodating its No. 2
hole to camshaft knock pin.

c. Make sure both marks on locating
plate and camshaft sprocket are on
right side.

d. 1f mark is displaced to left side,

e No. 3 hole in camshaft
srocket and adiust

. 1f mark is still on left side although

adjustment is made at No. 3 hole in
camshaft sprocket, replace chain.

INSTALLING
FRONT SIDE PARTS

L Insall front cover with gasket in

* place observing the following;

a. Before installing front cover, using

‘00l new oil seal in front cover in

the direction that dust seal I-n faces
to the outside of front coy

ST15243000

ST15241000

> semsas

b. Apply sealant to gaskets and sealing
portions designated. Refer to Pre.
cautions.

<. Apply coating of engine oil to
periphery of oil seal.

2. Tighten temporarily front cover
10 cylinder block bolts and cylinder
head to front cover bolls.

Check the height difference be-
tween cylinder block upper face and
front cover upper face. Its
must be less than 0.15 mm (0.0059
in).

3. Tighten cylinder head bolts to the
specified torque in several steps in the
sequence as follows.

Cylinder head bolt

118127 Nom
(1213 kg-m,
87-94 ftib)
LD20 engine
[URORNONC]
® 6 o @
semaso
LD28 engine
®0De 066
P00 000

emr27)

4. Finally tighten front cover to
cylinder block bolts and cylinder head
o front cover bolts.

%) Front cover bolts

Nm | kgm |
e
X 912
we | oz |os
e
405
wn | 45 |

(@ : Cylinder head to front cover

53-7.3Nm
(054-0.74 kgm,
39-54 feib)
Injection pump
For detals _concerning _injection
pump, refer to Section EF:

(1) Install injection pump.

Tt Nut
16-21N-m
(16-2.1 kgm,
12-15 ftib)

(3.1-36 kgm,
2226 ftib)
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(2) Install injection pump drive gear.
: Drive gear nut

59-69 Nem

(6.0-7.0kgm,

4351 ftib)

(3) Install injection pump diive crank
ulley.

7 : Crank pulley bolt
137157 Nem
(14.0-16.0 kg-m,
101-116 felb)

(4) Install tensioner pulley.
T : Tensioner shaft

30-40 Nom

(31-41 kgm,

2230 feib)

Spring set pin

30

(31-4.1 kgm,

2230 felb)

(5) Install drive belt.

6. Install dust cover.

) : Dust cover bolt
4-5N-m
(0.4-05 kgm,
29-36 frib)

7. Install crank pulley.

@ : Crank damper pulley bolt
22-27N-m
(2.2-28kgm,
16.-20 feib)

8. Install water pump assembly

@) : Water pump bolt

9 lnsull fan pulley, fan coupling
and fa

To. Insal idie puley
steering (If 50 equipped).

for power

INSTALLING SIDE PARTS

AND OIL PAN

1. Install engine right side parts.

© Nozzle washers and nozzle as-
sembly.

a. Always clean nozzle holes.

serssa )

b. Do not reuse muu washers after
removl, ther install new

o Ve vt s e Sollowat

Nozzle side

Combustion
chamber side

+ Nozzle to cylinder head

(16-21 kgm,
1215 feib)

© Injection tubes

(22-25 kgm,
1618 ftib)
o Spill tube
15-18 N-m
(1.5-1.8 kg-m,
11-13 feib)
Replace spill tube washers with new
© Fuel return hose
@ 0il cooler and coolant hoses with
oil filter
Oil cooler bracket bolt
16-21N.
(16-2.1 kgm,
1215 feib)

® Engine mounting brdckets
@ Bracket bolt

(20-30kgm,
1422 feib)

© Oil level dipstick

2. Install left side engine parts.
® Oil feed pipe
@ : Feed pipe bolt
19 - 25 N-m
(1.9-25 kg-m,
14-18 fib)
s new  manifold

Always  install

gasket.
o Intake, exhaust manifold and en
gine slinger
Always install
gasket.

T : Manifold upper (M10)
32-36N'm

a new manifold

(33-37 kgm,
2427 ftb)
Lower nut & bolt (M8)
17-21Nm
(1.7-2.1 kgm,
1215 ftib)

® Thermostat housing and bottom
bypass inlet with hose
Always install a new gasket.

+ Thermostat housing bolt
16-21Nm
(16-2.1kgm,
1215 felb)
Bottom bypass inlet
10-12N-m
(1.0-12 kgm,
7-9 feib)

3. Install oil strainer and oil pan with
new gasket

@ : Oil strainer bolts
2 Nm

©09- 1.2kgm,

6587 fuib)

Oil pan bolts
6-9N-m
(06-09kgm,
4365 ftib)

EM21
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a. Apply sealant to the designated 4. Dismount engine from work stand For details concerning clutch as-
portions. Refer to Precautions. and remove engine attachment. sembly (torque converter) and trans-
b. Oil pan should be tightened in a 5. Install following parts mission, refer to Section MT of con
crisscross pattern. Do not over- @ Alternator bracket with oil feed solidated Service Manual for applied
tighte model.
& Always o8 fws o pan gaskat. @+ Alternator bracket bolt
d. Always. install _reinforcement on a“ 6. After installing engine to vehicle,
rear side of oil pan. (45-55 kgm, tune up engine. Refer to Section ET.
3 P o Fill engine oil and coolant to the

specified level,
© Adjust fan belt deflection.
® Alternator assembly o Adjust idl speed
@ : Alternator to bracket o Adjust valve clearance
Nm .
.

Retighten cylinder head bolt.

(3-4kgm, Bleeding fuel system. Refer to
22-29 feib) Section El
® Fan belt

Reinforcement

semazs

SERVICE DATA AND SPECIFICATIONS
GENERAL SPECIFICATIONS INSPECTION AND ADJUSTMENT

cYLINDER HEAD
e on | won o
Cylinder arrangement 4.indine 6. inine Sonawrs |t

o N T T oSk | 1o
Bomend ols Lawh (R (3346 x 3.386) | (3.327 - 3.268) Nominal height 89.5:0.1 (3.524:0.004)
[—r————— R

p—— = [ =

EM22
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VALVE Valve guide i
Unit: mem in) Unit: mm (o)
Swndara | servies
ut Valve guide 1202312034 | 1222312204
Outer diameter (0.4733-0.4738) | (0.4812-0.4817)
Vaive guide
Inner diameter 50008018 (03150 -03157)
(Finihed size
Clinder head vaive 1198511996 | 1218512196
ouide hole dameter | (0.4718-0.4723) | (0.4797 -0.4802)
Inteference fit of
00270049 (00011 -0.0019)
semrse Standard Max. olerance
Loz8 " 0200053
0.0008 -0.0021)
e 29001 o uide 0.1 (0.004)
sl sl aeeel cloorance | e opaune 00400073
diameter "D [ P & 10,0016 -0.0029)
Intake | 116,83 117.27 (4.5996 -4.6169) Vaive deflection limit 02(0.008)

Exhaust | 117.03-117.47 (4.6075 - 4.62481

Intake 7.965-7.980 (03136 -0.3142)

Vaive stem
diometer 4" [ aust | 7.945.7.960 (0.3128 031341 Ratais Valve pest
Valve seatangle “a” 450
Vaive margin
oo ol 0510020)
T 191 00752)
e stam end surface
Pl 0500020/
Vave Tntake 025 (0.010)
clearance
Hot Exhaunt 0.30(0.012) (011000020
Vave Intake 0180007 5
dlearance
i —
sl S 228 0ot0l 386388 (1.520-1.528)
05 (0.020) Oversize
41500 41,515 (1,639 - 1.6344)
R03-05
(©012-0020)
Valve spring.
Free height o in) 4977 (1.9590) 102 (0402
Pressure heighs
e temike, iy | 300/5129 (30.0/52.3,1.181/115.3) -
282005
Assembled height e
i el /)| 4001226 (400123, 1.578/51) (0.110£00020) | 386 -388 (1.520 -1.528)
Outof square (51

“Cylinder head machining data
2210087 Cylinder head machining dat

mm (in) Unit: mm in)

semsse
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Exhaust valve seat

‘Standard (original)

36.6-36.8 (1.441 -1.449)

0.5 (0.020) Oversize

+35.500 -35.
5o 1592

R03-085
0012-0.020)

2005
101142000201 L:ss—uauuhi,usv

“Cylinder head machining data

Unit:_mm (in) semass

CAMSHAFT AND CAMSHAFT BEARING

Unit: mm (in)

Standard Max. tolerance

Camshat journal t© 00380067

bearing clearance (©.0015-0.0026) | O 00

Inner diemeter of 48.000-48.016 _

camshatt bearing (18898 - 1.8904)

Outer diameter of 47.949.47.962 B

camshaft journal (1.8878 - 1.8883)

Camshaftbend (TAR] | | Lestthan 005 (0.0020)
0,02 (0.0008) .

Camshaft end play 0.08-0.38 (0.0031 - 001501

1 i
PR [y [T
S |zm.-m 40.30 - 40.35 (1.5866 - 1.5886
o ot e o T

EM-24

Valve timing

H

cylinders

—
s e [ea[ T
w | m v [w] v =
CYLINDER BLOCK Unit: mm (in)
oum
TR AT
T T e
om0 5%
Inner L0203 3465 - 3.3484)
dismeter =
pr
1028 | (3.3268 - 3.3287)
crtder | e | Lewnanoz 0000m) |
e
p—
T
S| Losownaos o | -

Piston to cylinder
clearance

005007
100020 -0.0028)

‘Nominal height
(From crankshaft

227.45:0.05 (8.9547:0.0020)




ENGINE MECHANICAL — Service Data and Specifications

PISTON, PISTON RING AND PISTON PIN

Piston

Unit: mm (in)

Piston pin
Unit: mim (in)
Piston pin outer dismeter Simes 3000
0.9840-0.9843)

Piston clearance to cyl

10,0020 -0.0028)

Piston ring Y.
t: mm (i)
Standard Limit
0100
Top (00024 -00039) | 210008
Side 00400080
clearance | 2" (00016 00031) | ©1% 00052
ol (00012-00028) | O 100
[without | 020-020
mark | (00079001141
061002
[witn 014022
mark | 10,0055 -0.0087)
Ring 939
020035
il (00079 00138) | 080031
030-045
(oo118-00177) [ 1000

— Piston pin to pston clearance 00004 0-0.0002)
Inerterence it of piston pin 0025-0.004
o oy ot 0.0010-0.0017)
~
e
EER
02 | suar 33480 CCONNECTING ROD
Standars
Loz | B444-saa Unit: o (i)
om0 | s masn
Loz | 8544 8549
piston sirt 0s (3.3638 -3.3657) w2 | uossie
diameter (0.020)
- om | 8404 -8a% Bend, Torion | 1 Less than 0.025 (0.00101
(33441 -3.3461) [per 100 mm
. Soim™ oo 005 000z
Lo | s594-8599
10 (3.3835 - 3.3854) Piston pin bore dia. 000 2808,
e (0.9852 -0.9857)
85448549
0] Prngiote st 02-03 (0,008 -0.012)
Big ond piay
“About 20 (0.79) [ imie 0600241
2499124999
005007

EM-25



Service Data and Specifications - ENGINE_ MECHANICAL

CRANKSHAFT Main bearing undersize
Unit; mom o) Unit: mm i)
0942 50955 Crank joural dmeer
1020 | 3360923600 F——
oy o o=
Sto12 5498
L | e 216360 55 955 | 549425495
(23599 23600 | (21631 2.1636)
49961 -49.974 (19670 1.96751
025 (0.0088) 69250705
T T smra | e e | e v
R T BT
Undersize (23402 23400 | (21434 2:1539)
Outatrowd | st Loss than 001 (0.00081
) and 075 002051 | s9.192.59208
ot A8) | Lt 003 000121 Undorize (23304 23309 | (21335 -2.1341)
Sud. LLass than 005 (0.0020) 1.00 (0.0394) 58.942 - 58.955 53942 -53.955
Bend (T2 - 2 ‘2
= o Under 2305 23210 | 2w 21260
s 005 -0.18 (00020 -0.0071)
Froo anplay
Cimit 030 00118
Lo rod bearing undersize
Pio bushing
et diance Approximately 40 (0.157) [r—
Coank pin diametar
st 4996149974 (1967019675

0,06 (0.0024) Undersize

49.901 - 49.914 (19646 - 1.9651)

0.1210,0047) Undersize

49841 -

49,854 (1.9622 - 1.9628)

0.25(0.0098) Undersize | 49.711 -

49.724 (19571 -1.9576)

0,50 (0.0197) Undersize | 49,461 -

49.474 (194731.9478)

075 (0.0295) Undersize | 49211 -

49.224 (19374 -1.9379)

100 (0.0394) Undersize | 48.961

48.974 (19276 -19281)

MISCELLANEOUS COMPONENTS

Unit: mm (in)

Less than 0.1 (0.004)

Less than 0,15 (0.0059)

emrar
Outofround XY
Taper as
A s
enns
Runout [T.LA]
Fiywneet
Runout (T.LA.1
BEARING
Bearing clearance
Unit: mm Gn)
Standard it
0020-0062
s bearing cleacance 12(00047)
o Erstod (0.0008-00024) | 2
Connectinarod bearing | 0.020-0.062
clarance (0.0008 -0.0024) | 012100047

EM-26



ENGINE MECHANICAL — Service Data and Specifications

TIGHTENING TORQUE

Engine outer parts

Engine body parts

ey
Atemstortobracker | 2039 | 3.4 | 22-29 Choin guica bolt §:10 ] 0810, | 43:72
. T o cramemsoneroon | o0 [ 010 | 4372
Connecio o4 400
comksuromrsiter | 2 1 | 222 | 1620 = wost | ass | 2200
Crank pulley bolt. 137.157 |14.0-160 | 101-116 DOyl hnd Nokt b 8 o
Dust cover bolt 45 04-05 | 29-36 CV""":'I:‘”"“’"“"' 53.73 [054-074 | 39-54
Emeemin | g0 | 2030 | 12 orve oo | 117 | e o
e T e e o | w7 | e [rorve
o sin o
aomotacommcios | 10 15 [ 010 | 0701 P——
injestion pume brackec 203 34:38 22 Main bearing cap bolt 69-83 70-85 51-61
AINSation pume devs 59-69 60-70 43-51 Oil pan bolt 6-9 06-09 43-65
Inisction pump nut 16-21 | 16-21 | 12.18 St ain ey, 20-23, ) 20-30 | 1422
Injection tube flarenut | 2225 | 22-25 | 16-18 2-12 r09:12
Prorvongeen | 71 | 50120 s
Upper, 32-36 33-37 24-27
Manifold | bolt (M10) Pivot lock nut 49-59 50-60 36-43
oy
ronercombor | o0 | oa09 | 438
vt o | arn | 2w
pr—
it i 16-21 16-21 12-15
ontessmen | 9 [1e2s [ wm
pee—
o e n» | 220 | w2
ppra e [ves [ nm
Temors ow [ma [ 2w
Tremestons | o 1821 |
[ e PR
Water inlet bolt 10-12 10-12 7.9 :
P T TR TN
wo | 45 [oaos |20s
wo | oz Jes iz [eser

EM-27



Special Service Tools - ENGINE MECHANICAL

SPECIAL SERVICE TOOLS

Tool number Tool name
ST19320000 Oil filter wrench 9
KV11101900 Engine attachment
(LD20 engine)
Yokt
)
KV11101400 Engine attachment

(LD28 engine)

ST05015000 Engine stand assembly

(® ST05011000 Engine stand

@ ST05012000

KV10105800 Chain stopper

5T10120000 Cylinder head bolt wrench
KV10104150 Crankshaft main bearing cap puller
@ STI6511000 Crankshaft main bearing puller
@ ST16512001 Adapter

® STI6701001 Adapter

ST12070000 Valve lfter

EM-28



ENGINE MECHANICAL - Special Service Tools

Tool number Tool name

KV10103950 Valve guide reamer set

© sT11081000 Reamer [12.2 mm (0.480 in) dia.]

@ sT11032000 Reamer [8.0 mm (0.315 in) dia.]

® ST11320000 Drift
(0]
® /
®

ST11650001 Valve seat cutter set

ST16610001 Pilot bushing puller

KV10105501 Crankshaft rear oil seal drift

EM03470000 Piston ring compressor

5T10640001 Pivot adjuster

KV30100100 Clutch aligning bar

KV10105650 Engine stopper

® KV10105610 Plate and bolt

@ KV10105630 Stopper B

@ KV10105620 Stopper A (Useless)

Front oil seal drift
@ ST15241000 Seal drift ® @
@ STI5243000 Bar
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Engine Lubrication System — ENGINE LUBRICATION & COOLING SYSTEMS

ENGINE LUBRICATION SYSTEM

LUBRICATION CIRCUIT

J

Connecting rod

steass

e2

Cylinder head oil gallery

Camshat

Chain tensioner Timing chain and sprockets
Note: b= : Ol gallery in cylinder block

e

By-pass passage
<= : Ol passage
028

020



ENGINE LUBRICATION & COOLING SYSTEMS — Engine Lubrication'System.

oiL PUMP
REMOVAL

1. Remove engine undercover.
2. Remove oil pump and drive spin-
dle as an assembly

sierst

DISASSEMBLY AND ASSEMBLY

Drive spindie

Gasket Always replace

©7-1007-10,51-7.2)

—
ot
otos ®39-49
et %o
outerrrumpeover \ 70
¥
e

®7-10(0.7-1.0,5.1-7.2).

@ 11-15(1L1-15,8-11)

Outer and inner rotor side clearance
(with gasket)

0.04-0.08 mm

10,0016 -0.0031 in)

\/—smwn edge
Gasket

sierm

2. Check ol pressure regulator valve
sliding surface and valve spring,

If damaged, replace valve set or
pump assembly.

®: Nom (kgem, fb) sieisz

The dot on outer and inner rotor

3 INSPECTION
should face toward oil pump body.

1. Using a feeler gauge, check the
following clearance.

If it exceeds limit, replace rotor set
or entire oil pump astembly.
Rotor tip clearance (D:
Less than 0.12 mm (0.0047 in)
Outer rotor to body clearance (2) :
0.15-021 mm
(0.0059 - 0.0083 in)

steron

=

cap

stcoar




Engine Lubrication System — ENGINE LUBRICATION & COOLING SYSTEMS

INSTALLATION
1. Install pump cover with gasket
@ Cover bolt

7-10Nm

(07-1.0kgm,

5.1-7.2 ftb)

2. Fill pump housing with engine oil,
then install drive spindle

seisa)

3. Using a new gasket, install oil
pump and drive spindle assembly.
@ : Ol pump to front cover
11-15Nm
(1115 kgm,
8- 11 fuib)

4. Refill engine with oil.

Approximate oil refill capacity

OIL COOLER

Uni. s Gy a0
Vaowon | Wil

s cang | s charge

o0 [siam | @

Y C120 | 36(3-1/8) | 43(3:3/4)
S0 [s3aam [sowm

B 31 43 (3-3(4) | 50(43/8)

After installing,
few minutes, and che

g, runengine for a

eck for leaks.

LD28

Cooler element

Relif valve-
(For oil cooler)

(For ol fiter)

D 16-21Nm (16 2 ke

112415 mxa)j

Water outet

Water inlet

e

Water outlet

siear

L4



ENGINE LUBRICATION & COOLING SYSTEMS — Engine Lubrication System

REMOVAL 3

1. Remove radiator drain plug and ~ LD28

radiator cap, and drain coolant ® Remove oil cooler assembly with
2. Remove coolant hoses. oil filter and hoses.

LD28

INSTALLATION

Install oil cooler in the reverse
order of removal.

Always use new gasket.

Lp20 T : Oil cooler fixing bol
© Remove oil filter and nut, then i
take out oil cooler (16-21 kgm,
1215 fuib)

After installing, run
fow minutes, and check for

4. Remove O-ring from bracket
(LD2s).




Engine Cooling System ~ ENGINE LUBRICATION & COOLING'SYSTEMS
ENGINE COOLING SYSTEM

COOLING CIRCUIT

€ Ot s coons e

LD28
— Thermostat Bottom by-pass .
N inlet

Themostat

Bottom by-passinlet

To heater unit

) oit
Water pump assembly

Coupling fan assembly—

stcaeo)

WATER PUMP

T “"af@@ - R e
/ \ @@

Cooling fan




ENGINE LUBRICATION & COOLING'SYSTEMS - £ngine Cooling System

REMOVAL
1. Open radiator drain cock and
radiator cap, and drain coolant.

WARNING:

Toavoid the danger of being salded,
never attempt to drain the coolant
when the engine is hot.

Remove radiator shroud
. Loosen fan pulley nuts (LD28).

sieist

4. Loosen fan belt.
(1) Loosen alternator securing bolts
(2) Move the alternator toward the
engine.

5. Remove fan pulley with fan cou-
pling and fan (LD28).

6. Remove fan (LD20).

7

o Remove water pump with gasket
(LD28).

INSPECTION
The water pump and fan coupling
cannot be disassembled and should be
replaced as a unit.
Inspect water pump body and
vane for rust or corrosion.

sicaa3

© Remove water pump with fan
pulley, fan coupling and gasket
(LD20).

2. Inspect water pump bearing
Check for excessive end play or
tough operation

P

seon

LD20

stcaeal

3. Inspect fan coupling.
Check the coupling for ol leakage
or bent bimetal

LD28

scor2

LD20




Engine Cooling System — ENGINE LUBRICATION & COOLING SYSTEMS

INSTALLATION
1. Install water pump in the reverse
order of removal.

Always use new gasket.

2. Adjust fan belt tension.
Fan belt deflection:
8-12mm (031047 )

THERMOSTAT

Pushing force:
98 N (10 kg, 22 1b)
3. Fill radiator with coolant.

After installing, run engine for a
few minutes and check for leaks.

D10-16(10-16,7-12)

Thermal ransmitter
Coolant temperature sensor

Bottom by-passinlet

Gasket
Alvays
replace

LD28

asket
D 10-16(1.0-16,7-12). Always replace

D Nm (kgem, (010) sicaes

REMOVAI INSPECTION

1. Drain a small amount of coolant
partially and disconnect radiator upper
hose at water outlet.

WARNIN

the danger of being scald-
e, nover atempt 1 drai the col
ant when the engine is hot.

2. Remove water outlet and then re.
move thermostat

cs

Inspect thermostat for the follow-
ing and replace if necessary.

1. Valve seating condition at ordi-
nary temperature. It should seat
tightly.

2. Valve opening temperature and
‘maximum valve lift. (Refer t0 S.D.5.)

Then check if valve closes at 5°C
(9°F) below valve opening tempera.
ture

it check the new
Fherontn oo kst

INSTALLATION

1. Position thermostat on thermostat
housing wi air vent hole facing
the front side of the engine.

2. Install water outlet with new
gasket.
© Attaching bolt
12-20 N-m
(1.2- 20 kg-m,
914 ftib)

3. Connect radiator upper hose and
fill adiator with coolant.

After installing, run engine for @
few minutes, and check for leaks.




ENGINE LUBRICATION & COOLING SYSTEMS ~ Engine Cooling System

RADIATOR

LD28 LD20

Radiator cap
; Radiator

Radiator upper hose

R

Radiator upper hose

sure fluid escaping from the radia- Check for drop in pressure.

tor, wrap a thick cloth around cap
and carefully remove the cap by
turning it a quarter turn to allow
builtup pressure to_escape, and
then turn the cap all the way off.

INSPECTION

Radiator cooling
fn duond sLc247
WARNING: o e et s bad WARNING:
Never remove the radiator cap Toavoid the danger of being scalded,
when the engine is hot; serious Attach pressure tester, pump (ester | peyer attempt to drain the coolant
burns can be caused by high pres- to the specified pressure. ‘when the engine is hot.

scis

Checking radiator cap
Using cap tester, check the radiator
cap relief pressu
If the pressure gauge drops rapidly

and excessively, replace the radiator 1t the prewute ciops; ichedk for

leaks from hoses, radiator, or water
pus

imp.
If no external leaks are found,
check heater core, block and head

Cap retiet

pressure

REMOVAL AND
INSTALLATION

a suitable container.

1. Open radiator drain cock and re-
move radiator cap. Drain coolant into

2. Remove radiator shroud attaching

screws and place radiator shroud close

to engine. (Radiator shroud can be
removed after removing radiator)

3. Disconnect radiator upper and

Tower hoses, and reservoir tank hose.

4 car with automatic transmis-
sion, disconnect cooler inlet and outlet
lines from radiator.

5. Remove radiator,
6. Install radiator in the reverse
order of remov

. Fill radiator with coolant to spec-
ified quantity.

After installing, run_engine for a
few minutes, and check for leaks.




Service Data and Specifications - ENGINE LUBRICATION & COOLING SYSTEMS

SERVICE DATA AND SPECIFICATIONS

ENGINE LUBRICATION SYSTEM
GENERAL SPECIFICATIONS

Lubrication method Pressed feed flow
Oil pump type Trochoid type
Ol fiter type. Full flow and cartridge type

T TORQUE

Unit

N kgm b

0il pump mounting
boits

Oil pump cover bolt

710 | 07-10 [ s1.72

Regulator valve cap.

39-49 | 40-50 [ 20.36

Approximate oil refill capacity Oil pan drain plug. 20-29 20-30 14.22
Unie: thar (lmp at) Oil cooler fixing bolt 16-21 16-21 1215
Without il fifter
gl With o iter change
o [o0 38 08 s @
g 00!
& | c120 3.6 (3-1/8) 4.3(3-3/4) C LING SYSTEM
GENERAL
g a0 43 G 50 63/8)
g Cooting method Water cooling, fored crculation
o 4333041 50438
Water pump type Cenuitugal
Themostat type Waxpelet
AND
Raciator ype Cormugated fin and tube
Ol pump
Unit: o (i) Fan coupling method Temparature coupling
Rotor ip cesance (1) Tovs than 0.12 (0.0047)
Quter rotor o body clearance () s
Guter and innr roto side clesrance 004 008
(with gosket) (8 AND

siom

Lc10

Water pump

Fan belt deflection
[Applied force 98 N
(10ks, 22))

mm i) [ 812031 -047)

Thermostat

tandard | Tropical
Frigid type | oz

Valve opening temper-

8190
(031/194)

awre cCF) | ss(100 | 820180 |7650170)
Max. vaive ift 8/100 8195

mmPClnfE) | 10312121 | 03172030
Radiator

kP (bar, kglem2, psil

83 (088,09, 13)
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Injection Pump Assembly (VE-type) —-ENGINE FUEL

_ INJECTION PUMP ASSEMBLY (VE-type)

DESCRIPTION

1. Disassembly and assembly of this
VE-pump should be done only in
service shops authorized by NISSAN/
DATSUN or by the pump manufac-
turer.
2. Before removing fuel injection
pump from vehicle, check closely to
make sure that it is apparently mal-
functioning.

Refer to Trouble Diagnoses and
Corrections in ET section.

INJECTION PUMP

REMOVAL

1

 Remove battery (LD28).

 Disconnect battery ground cable

(LD20).

2. Remove undercover (LD20).

3. Drain coolant.

4.

o Remove air cleaner duct and

resonator (LD28).

© Remove air cleaner duct (LD20).
Remove radiator grille (LD20).
Remove radiator and shroud.
Remove cooling fan.
Loosen alternator bolts.
Remove drive belts.

Alternator

Power steering oil pump.

Compressor

10. Remove power steering oil pump
(LD28).

Never drain power steering oil whil
‘work is being performed.
11. Disconnect following wires and
hoses.
o Accelerator wire
o Throttle control wire
o Fuel hose
o FLCD. vacuum hose.
o Fuel cut solenoid wire.
12. Remove crank damper pulley.
13. Remove dust cover.
14. Loosen spring set pin and set ten-
sioner_pulley to “free tension” posi
tion. Then tighten them
15. Remove drive belt.

EF-2

16. Remove injection pump drive
wires and
starter motor (LD20).

8. Remove water inlet (LD20).
19. Disconnect fuel filter sensor har-
ness, then move fuel filter with brack-
et to work area for safety purposes

(LD20).

remove

(LD:

21. Disconnect injection tube at injec-
tion nozzle side.

Remove injection pump  fixing
nuts and bracket bolt

23. Take out injection pump assembly
with injection tube.

INSTALLATION

Install injection pump assembly in
the reverse order of removal, observing
the following.

1. Set No. I cylinder at top dead
center on compression stroke.

Make sure that grooves in rear plate
and drive plates are aligned with each
other.




ENGINE FUEL - /njection Pump Assembly (VE-type).

Make sure that No. 1 cam of cam-
shaft is in a position as shown.

RV

AN

sersas

2. Install fuel injection pump.

Temporarily tighten fuel injection
pump after side surface of mu pump s

surface of front cover.

3. Attach fuel injection pump
pulley.

There are two grooves and two

drive belt align marks on the pulley.

When installing injection pump, follow

the instructions

2. When instaling inection pump on
LD28, use mark groove (without
“A”) and align mark.

b. When installing injection pump on
LD20, use “A" mark groove and
align mark.

c. Fuel injection pump drive shaft is
tapered. Use a copper or plastic
hammer to drive pulley into place.

D Pulley nut

5969 N-m
(6.0-7.0 kgm,
4351 fedb)

d.In case of LD20, install starter
motor after installing _injection
pump.

ake sure that tensioner is in
“free” position.

5. Install injection drive belt.

(1) Align both timing marks of drive
belt and crank pulley.

(2) Properly align timing mark of
pump pulley with that of drive bel.

(3) If timing mark of drive belt is not
clear enough to permit alignment, set
marks of both crank pulley and inec-
tion pump pulley at positions so
that there are 20 cogs of drive belt be-
tween these two marks.

6. Loosen spring set pin and ten-
sioner 5o that belt is automatically set

end of fuel injection pump and, in its
opening, attach KV11229352.

8. Plunger lift measurement and
adjustment.
(1) Tun crankshaft counterclockwise
from No. 1 cylinder at Top Dead Cen-
e

LD28:
15 -20 degrees

Lo;
20 - 25 degrees

(2) Find dial gauge needle rest point,
then set the gauge to zero.

(3) Tum crankshaft clockwise two
complete rotations in order to remove
play in cam mechanism. Loosen
tensioner and retighten.

(4) Tum crankshaft clockwise until
No. I cylinder s set at top dead center
on compression stroke.

Make sure that No. 1 cam of cam-
shaft i in same position as indicated in
figure under step 1 above.

(5) Read dial gauge indication
LD28:

075 £0.04 mm
(0.0295 £0.0016 in)
LD20:
Standard:
0.780.04
(0.0307 £0.0016 in)

(6) If dial gauge indication is not
in above range, turn pump body

until it falls within standard range.

a. If indication is smaller than 0.71mm
(0.0280 i) [LD28] or 074 mm
(0.0291 my (LD20], turn pump
body count ise.

b i s larger than 0.79 mm

(0.0311 in) [LD28] or 0.82 mm

(0.0323 in) [LD20], turn pump

body clockwise.

9. Tighten injection pump securely.
10. Disconnect dial gauge and reinstall
plug bolt t0 new washer.

@ : Plug bolt
1420 Nom
(1.4-20 kgm,
10-14 ftib)



Injection Pump Assembly (VE-type) - ENGINE FUEL

11, Connect fuel tubes. . Prime priming pump to make sure
that fuel overflows at hose end. If not,

LD28 replace priming pump.

Connect cylinders in the order of 4,

2,6,1,5and 3. DRAIN WATER
Torb Drain water from fuel filtr in
accordance with main

ule. Also do this when warning light
comes on.

Refer to ET section for drain water of
fuel filter.

BLEEDING FUEL SYSTEM
Air should be bled out of fuel

system when injection pump is re-

moved or fuel system is repaired.

CCHECKING PRIMING PUMP
1. Disconnect fuel return hose.
Place a container or jug beneath

hose end.

EF4

1. Loosen bleeder screw or cock.

2 Loosen priming pump and
primin
Make sure that fuel overflows at

bleeder screw or cock hole.
3. Tighten bleeder screw or cock.
4. Then, disconnect fuel return hose

Refer to CHECKING PRIMING
PUMP.
S, Prime priming pump to make sure

that fuel overflows at hose end.
6. Install fuel return hose.
7. Tighten priming pump.

IDLE AND MAXIMUM SPEED
ADJUSTMENT

Refer to section ET.

INJECTION NOZZLE
ASSEMBLY
REMOVAL AND
INSTALLATION
1. Remove fuel injection tube and
spill tube assembly.
2. Remove injection nozzle as-
sembly.

Also remove washers from nozzle

3. Install injection nozzle in the re-
verse order of removal

injection nozzle to engine
16-21Nm
(1.6-2.1 kgm,
1215 frib)

Injection nozzle to tube

22-25 Nom

(2.2-25 kgm,

16- 18 ftib)

11-13fib)



ENGINE' FUEL — Injection Pump Assembly (VE-type)

a. Always clean nozzie holes.

INSPECTION
Thoroughly clean all disassembled

parts with fresh kerosene or solvent.

o If nozzle needle is damaged or
fused, replace nozzle assembly with
2 new on

 If end of nozzle needle is seized or
excessively discolored,  replace
nozzle assembl

 Check nozzle body and distance
piece for proper contact. If exces-
sively wom or damaged, replace

b. Always use new injection nozzle

gasket.
c. Note that small washer should be
installed in specified direction.

Nozzle side

ly or distance pieces.

® Check distance piece and nozzle
holder for proper contact. If ex-
cessively worn or damaged, replace
distance piece or nozzle holder.

® Check nozzle spring for excessive
wear or damage. If excessively worn
or damaged, replace it with a new
spring,

CLEANING
1. Clean nozzle assembly using the
Nozzle Cleaning Kit.

d. Bleed air from fuel system.

DISASSEMBLY

1. Loosen nozzle nut while keeping
nozzle top from turning.

2. Armange all of disassembled parts
in order shown below.

KV11289004

2. Portions which should be cleaned
are indicated in figure below.

3. Remove any carbon from exterior
of nozzle body (except wrapping angle
portion) by using Tool.

Kkviisoiiol

4. Remove oil sump of nozzle body
using Tool.

serea

5. Clean nozzle seat by using Tool.
This job should be performed with

-
@ .
.

seresa

serazo)

sers3)

EF5



Injection Pump Assembly (VE-type) — ENGINE' FUEL

6. Clean spray hole of nozzle body
by using Tool.

To prevent spray hole from canting,
ways clean it by starting with inner
side and working towards outside.

KV11290210

KV11290220

seress

7. Decarbon nozzle needle tip by
using Tool

KV11290140

sera

8. Check needle for proper position.
(1) Pull needle about halfway out
from body and then release it.

(2) Needle should sink into body very
smoothly from just its own weight.

(3) Repeat this test and rotate needle
slightly each time.

If needle fails to sink smoothly
from any position, replace both needle
and body as a unit.

(4

serads

ASSEMBLY
1. Assemble in the reverse order of
disassembly, observing the following.

®

7898 Nom
(810 kg, 58 - 72 feb),

seras)

1f nozzle body is not installed prop-
erly, tool may not come off and could
be damaged.

TEST AND ADJUSTMENT

WARNING:
When using nozzle tester, be careful
not to allow diesel fuel sprayed
from nozzle to come into contact
with your hand or body, and make
sure that your eyes are properly
protected with goggles.

Install nozzle to injection nozzle
tester and bleed air from flare nut.

2. Check initial injection pressure by
pumping tester handle one time per
second.
Initial injection pressure:

12,269 - 13,239 kPa

(1226 - 1324 bar,

125 - 135 kglem?,

1,778 -1,920 psi)

New nozzle initi
pressure
13,239 14,024 kPa
(132.4 - 140.2 bar,
135 - 143 kg/em’,
1,920 - 2,033 psi
The new nozzle is not req
adjust nitial injection pressure.

injection

a. Increasing the thickness of adjust-
ing shims increases initial i
e

Decreasing shim thickness

(0.0016 in) corresponds approxi-
mately 10 a difference of 471 kPa
8 kg/em®, 68 psi) in

smasss

Check spray pattern by pumping
tester handle one time per second.

ik

Good
EFr9ea
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Injection Pump Assembly (VE-type) — ENGINE FUEL

DISASSEMBLY
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ENGINE FUEL — Injection Pump Assembly (VE-type)
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Injection Pump Assembly (VE-type) - ENGINE FUEL

PREPARATION fuel injection pump. clean all dust
and dirt from its exterior
o Before performing disassembly and Disconnect overflow valve, and
adjustment, test fuel _injection drain fuel,
pump and note test results except o Clean work bench completely, re-
when testing is impossible. moving all foreign matter.
© Prior to beginning to disassemble o Collect only those service tools ne-

cessary for disassembling and reas.
sembling.

® Be careful not to bend or scratch
any parts.

Special tools for disassembling and re-
assembling fuel injection pump

KV11229852
KV112290%2

xvmmmg

Kkviiaso N

(For measuring dimensions K" & “KF")

6

ﬂ—xvlmszsz

KV11214260

KV11229540

serass

EF-10

KV11214270
KV11214250 2
KV11229352
(For measuring plunger lift on car)
sersas
1. Remove nut, spring washer, spring 2. Draw aligning marks on control 3. Remove govemor cover.
seat and spring from control lever. lever and control shaft Move control shaft down by lightly

tapping on the end with a wooden




ENGINE FUEL — Injection Pump Assembly (VE-type)

Remove control shaft from ten-

4.
sion lever.

5. Remove governor shaft.

Loosen lock nut by turing it
clockwise.

6. Remove govemnor sleeve, washer
and flyweight, along with flyweight
holder, then remove washer and
shims).

seraso

7. Loosen left and right governor
pivot bolts.

KVII1|A270€'
)

serar0 serazs

1. Remove distributor head.

PR ‘
L Be careful not to drop the two sup-
CR port springs and guide pins.
%

9. Remove delivery holder, spring,
delivery valve and gasket.

serars.

Distributor head has letters (A,
B,C, D, E, and F) stamped on it. Re-
move lettered parts in_ alphabetical
‘order and arrange neatly.

KV1214100.,

12. Remove plunger assembly.

Lift plunger, along with control
sleeve, shim, spring seat and plunger
spring.

\,

10. Remove fuel-cut solenoid valve.

EF11



Injection Pump Assembly (VE-tyve) - ENGINE FUEL

13. Remove governor lever assem-
bly.

Avoid pulling on start spring and
start idle spring.

14. Remove shim, cam  disc, spring
and driving disc.

16. Move adjusting pin to center of
oller holder, as shown.

17, Lift out roller holder with rollers
withou tiling.

Be careful not to drop rollers.

18. Remove drive shaft.

a. Be careful not to scratch inner sur-
face of fuel injection pump body.

b. Use care to avoid dropping key.

serasy

19. Remove speed timer cover, O-ring,
shims, spring, piston and slider.

22. Remove cover and feed pump as-

sembly as a unit.

1) Insert service tool KV11229540
into fuel injection pump housing.

2) Tum injection pump's top side
down, as shown.

3) Remove cover and feed pump as-
sembly as a unit.



ENGINE FUEL — Injection Pump Assembly (VE-type)

a. If cover and feed pump assembly
are hard to remove or stuck mid-

® Feed pump assembly (pump im-
peller and vanes with eccentric ring)
Plunger spring kit

way, strike pump body lightly.
o ition of vanes.

- KVI1229540

INSPECTION
1. Wash all parts completely.
2. Replace worn or damaged parts.
3. Control edge of plunger must be
sharp and contact surfaces must not
exhibit any noticeable running tracks.
If such s not the case, replace plunger.
4. Check for height of all rollers.
Difference in max. and min. roller
height should be less than 0.02 mm
(0.0008 in).

ASSEMBLY

It should be noted that following
service parts assemblies should always
be replaced as a unit.

o Distributor head, control sleeve and
lunger

Flyweight kit
Governor lever assembly

PREPARATION
Dip all movable parts and O-rings
in test oil and clean.
1. Set feed pump cover, rotor with
vanes, and ring on service tool
KV11229540.
1) Align the three holes in feed pump
cover and rin
2) Do not change positions of vanes.
3) Holes A and B in ring are not

equally spaced to inner wal of ring,

“kvi1229840
L) sersos

2. Instll feed pump cover, rotor
with vanes, and ring (o pump housing.
Be careful to install liner correctly.
1f left and right are reversed, fuel will
not be discharged from feed pump.

‘When fuel injection pump rotates in
direction “R”

When fuel lluedmu ‘pump rotates in
direction *

The following description applies to
fuel injection pumps that rotate in
rection "R

3. Tum fuel injection pump 180°,

and remove service tool KV11229540.

Tighten screw o retain pump cover

2. When tightening screws, be careful
not to scratch inner wall of pump
housing.

. After tightening screws, make sure
that rotor with vanes moves
smoothly.

Rotor with vanes

sersor

4. Make sure that drive shaft and
gear are assembled properly, as shown.

u..e ate I

Smallside_sersos




Injection Pump Assembly (VE-type) — ENGINE FUEL

5. Install drive shaft to housing while
key in drive shaft engages with key
groove in rotor.

Be careful not o scratch oil seals
and inner wall of housing.

serass

6. Set drive shaft’s nail parallel to

timer.

7. Install roller and holder.

a. Do not interchange roller positions.
I they are interchanged, refer to
Inspection for correction.

b. Make sure that washer is situated
outward of rollers.

8. Align holder and timer adjusting
pin holes.

sersi0

9. Install timer piston and slider as a
unit.

a. Make sure that hole
towards roller holder.

slider faces

=" Roller holder side

10. Insert timer adjusting pin into
timer piston slider, and secure with
retaining pin and clip.

Make sure that timer piston moves
smoothly.

11, Install timer, using a 0.6 mm
(0.024 in) thick shim, then install
timer spring, shim, O-ring, and cover,
in that order.

a. Use at least one shim on each side
of timer spring.

b. Use shims that have been selected
during bench test.

12. Install regulating valve.
Be careful not to scratch O-rings.

Do.onNm
== i

sersta

13. Install driving disc with its con-
cave side facing up.




ENGINE FUEL — injection Pump Assembly (VE-type)

4. Measurement of plunger spring set
length (dimension “KF")
Dimension “KF" s the distance be-
tween the end
barrel and the end face of the plun-
ger.
(1) Install distributor head, as shown.

o Do not insert shim into
tion before measuring.

H
g
f

(2) Set dial gauge so that it can com-
press 25 mm (0.98 in), and reset to
zer0.

serag

(3) Apply force (not enough to com-
press plunger spring) to plunger’s
bottom in axial direction, and measure
dimension “KF” with dial gauge, as
shown.

(Shim isinserted) |
serass

(4) Determine the shim to be used by
caleulating  difference  between
standard and measured dimensions.

Standard dimension “KF"':
020
5.8 mm (0.228 in)
1028
6.6 mm (0.260 in)

[Example]
When measured (dial gauge reading)
value is 5.4 m
6.6 mm - 5.4 mm = 1.2 mm (shim
thickness to be used)

a. When there are not shims available
of a thickness which matches speci-

imensions, use  slightly

slected shim with distributor
head i st 16.3) sbove
50 the same size shim on each side
of distibutor head.
available in seven differ-
ent thicknesses.

Dimension K" is the distance from
the end face of the distributor barrel
to the end face of the plunger top,
When the plunger is at the bottom
dead center position.

(1) Install parts as shown.

" on driving

b. When inserting plunger and shim
into cam disc, make sure that drive
pin is situated in groove at bottom
of plunger.

Spcag

7
8
9 Dlmhnwx bareel
0
1
2

6 Guide pin

Cam dise:

(2) Using a dial gauge, measure di-

mension as shown.

a. Rotate drive shaft so that plunge is
setat bottor

b. Securely mountdistributor head

15. Adjustment of plunger dm\emmm
(Measurement of dimension “K”)

Pt b | TS it o

168820700 | 0.5(0.020)

168820701 | 0.8(0.031) N
16882v0702 | 1.0(0.039)

16882-V0703 12(0.047) £
16882-V0704 1.5(0.059)

16882V0705 | 1.8(0.071) Gadins
16882-V0706 2.0(0.079)

(3) Determine shim to be used by
calculating difference between mea-
sured (dial gauge reading) value and
standard dimension “K”, and position

EF-15



Injection Pump Assembly (VE-type) - ENGINE FUEL

that shim on plunger's bottom.
K" =3.3 mm (0130 in)

sers1o

a. When measured value is greater
than standard dimension “K”, use
a thicker shim.

After shim has been positioned,
measure dimension again 0 ensure
that it s correct.

c. Shims are available in thirteen dif-
ference thickness.

s

N

ey

sers20, -

Governor

£ T

17. Install governor lever.

Avoid pulling on start spring and
start idle spring.

16. Tnstall spring in top of driving
disc, and install cam disc and shim in
that order.

Make sure cam disc drive pin and
drive shaft key way face governor le
side.

EF-16

= . = /510 15N
ickness V(10 13 kg,
Part number mm (in) sersan 729 ity
16884-V0700 | 192(0.0756) 18. Install plunger assembly.
16884V0701 | 2.000.0787) a Insert ball pin for govemor lever

into hole in control sleeve (shown
168840702 | 2,08 (0.0819)
16884-V0703 | 2.16(0.0850) i ot ek e
16884-V0704 | 224 (0.0882) side.
168840705 | 232(0.0913)
16884V0706 | 2.40(0.0945)
16884-V0707 | 2.48(0.0976)
16884-V0708 | 256 (0.1008)
16884V0709 |  2.64(0.1039)
168840710 | 272(0.1071)

sersa

168840711 | 2.80(0.1102)
168840712 | 288(0.1134)

19. Apply a coat of grease to guide
pin, shim and spring seat, and attach

these parts to distributor head.

20. Install distributor head.

3. Always face support spring toward
governor lever.

b. Be careful not to drop spring.

c. Make sure that ball pin for governor
lever is inserted properly into hole
in control sleeve.

d. After installing tor head,
make sure that plunger spring is at
guide hole in spring seat.

21. Tighten distributor head.

sers2a




ENGINE FUEL — injection Pump Assembly (VE-type;

22. Attach governor weight assembly.
When installing governor shaft, be
careful not to scratch O-rings

Lock nut
O-ring
Governor
it

P

L Governor sieeve. sersoz

sersor

24. Measure axial play of flyweight
holder. If it is not within specified
range, adjust it by means of shim.
am
0.15-0.35 mm
(0.0059 -0.0138 in)

Shims are available in five different
thickness.

Part number Thickess
mm (in)
19208:V0700 | 1.05 (0.0413)
192080701 | 1.25(0.0492)
19208-V0702 | 145(0.0571)
19208:V0703 | 165 (0.0650)
192080704 | 1.85(0.0728)

i
{ %@\“@
D) 'MZIE, A

Closing plug.

(1) Remove lock nut, governor shaft
and flyweight assembly.

(2) Install Tool and flyweight assem-
bly in place of governor shaft.
Be sure to install shim and washer

23. Adjust dimension “L”, as shown. Redlioidh )
when installing flyweight assembly.
g seram 29
15-2.0mm ( X
a. Tighten lock nut to specified 2. Measurement of dimension “MS™
torque. (for determing starting amount of fuel
@:25-20Nm injection)

(25-3.0 kgm,
18- 22 ftib)

right hand thread for those rotating
in “L" direction.

LD20 engine
Dimension “MS” is the distance
from closing plug to start lever.

Starter lever

sersse

LD28 engine
Dimension “MS” is the distance
from closing plug to Ungleich lever.

ser1son )

(3) Set Tool, as shown.




Injection Pump Assembly (VE-type) - ENGINE FUEL

(4) Install dial gauge together with
rod.

xvuzsum7

sera01a KV11229830

(5) Press govemor sleeve to flyweight
and set dial gauge to 0"

Closing plugs are available in eight
different thickness.

0.339)

e | A T e

19207vor00| T8l | x

19207voron [ 89, 0 f - | x

to20rvor02| S | - | X

19207vor03| &ty | - | x 28. Install speed control lever assem-
19207-V0704 - X by

3
19207vor0s | 88,0 x [ x

0
192070108 | 0% [ x| x

ser202a

(6) Push tension lever until it comes
into contact with stopper pin. Return
govemor sleeve until start lever
(LD20) or Ungleich lever (LD28)
comes into contact with tension lever
and read dial gauge.

ms:

20
1.1-1.3 mm (0.043- 0,051 in)

Lo28
1.7-1.9 mm (0.067 - 0.075 in)

ser203a

(7) If dial gauge indication is not
within this range, replace closing plug
and adjust dimension “MS” to that
range.

EF-18

3
19207v0707| 2o | x [ x

X
19200w700f b0 [ x| -
X
1w207wiro1| 380 T x| -
5
19200w1702) 380 x| -
19200wa703| 100 x|
394)

0.2
19200w704] 1021 x| -
Governor seeve

Locking cap
Puh —
Closing pug

sers3s

26. Install control lever shaft.
Apply a coat of grease to lever shaft
end.

27. Install pump cover.

Align aligning marks of speed con-
trol lever and control lever shaft.

O
©7-10Nm
(07-10kem,5.1-7.2 felb) sers3s

29. Install fuel cut solenoid valve and
plug.

Always replace plugs with new

ones.

@ 59-78N-m
(60-80kgm,
4358 fuib)

ers.
b: Make sure that delivery valve is re-
installed in its original position.

-KVI1214110




ENGINE FUEL - Testing of Injection Pump

TESTING OF INJECTION PUMP

PREPARATION
INJECTION PUMP TEST CONDITIONS
Nozzle KV11257800
Nozzle holder KV11257802
Nozzle starting pressure__kPa (bar, kg/em?, psi) 1.711-15,201 (147.1 - 152.0, 150- 155, 2,133 - 2,204)
Nozzle tube KVI1205032
e e wla g x engih @ 20X 6.0 x 840 (0.079 x 0.236 x 33.07)
Fuel feed pressure KPa (bar, kglem?, ps) 20(020,02,2.8)
Fuel (test oil) Shell calbration fuid B, Bosch oil OLG1V11
Fuel temperature °c (°F) 4550 (13- 122)
Rotating direction Right (observed from the drive shaft)
Injection sequence D201 -3:4-2
LD28 1-5-3:6-2-4

1. Prepare necessary service tools.

Kvi1229522 KV11229462

KV11282815

KV11257802
KV11257800
g“
K/u 1205032

serses

EF19



Testing of Injection Pump — ENGINE 'FUEL

2. Pour test oil into fuel injection
pump.

Test oil should be Shell calibration
fluid B, Bosch test 0il-OL6TV11 or its
equivalent.

sersss

50°C (113 to 122°F).
(2) Set control lever at “full load”
using a spring.

Set maximum speed adjusting screw
in position shown, by turning counter-
clockwise.

3. sl fuel
pump tester
4. Connect necessary piping

injection pump to

1 Fuel supply inlet from pump tester
2 Overflow valve

3 Coupling
4

Fixing stand

Make sure that governor shaft is
properly installed.

(3) Fumish specified voltage of 12
volis o fuel-cut solenoid valve to
activate it

(@) Rotate fuel injection pume by
hand t0 see if it moves smoothl

(5) Rotate fuel injection pump pat300
rpm to make sure that all air inside

sc

(6) Set feed oil pressure at 20 kPa
(0220 bar, 0.2 kg/em?, 2.8 psi).

(7) Run in fuel injection pump by
rotating it at 1000 rpm for ten
minutes.

1 fuel leakage, fuel injection failure

or unusual noise is noticed,

“20mm
(60595079
7 Governor shatt

sers00

6 llnu in fuel injection pump as
follow:
[0} Mainiain et ol in tank t0 45 to

EF20

Standard fuel injection:

D20
333-343m
1a7-121 Impllnﬂllm
stroke at 900 rpm

L

34.6 - 35.6 ml

122-128 lmp 11 02)/1,000

stroke at 1,200 rpm
4. IF fuel inection is less than stand-
ard, adjust it with fullload adjusting
serew.

Turn adjusting screw clockwise to
increase fuel injection.

ADJUSTMENT OF FEED
PUMP PRESSURE

1. Repeat steps 1 and 2 outlined
under heading “Preadjust Full Load
Delivery”.

Measure feed pump pressure at
specified fuel injection pump rpms’.

mediate-
Iy halt pump tester operation and 1020
check fuel injection pump for abnor-
malities. imjection| _ Specified pressure
pump | KPa (bar, kglem’  pi)
o
94353
ADJUSTMENT 90 | (294-3.53,3.0-36,43-51)
500-559
D MusT FULLLOAD 1800 | (5.00-5.59,5.1-5.7,73-81)
2300 525686
1. Set control lever at “full load” (6.28-6.86,6.4-7.0,91-100)
using a spring.
D28
in position shown, by turning counter- Fuel .
clockwise. Refer to step 6—(2) in Pre- [ iniecton| pecifed pressure
ration. ¥ pur KPa (bar, kgfem’ , i)
paration. e
2. Furnish specified voltage of 12 w00 | n-u;j!;'s‘-l}z St
wits 1o activte fuekeut solenoid [ GBI TID
walve 1800 -
4 79-637,59-6.5,84-92)
3. Rotate fuel injection pump at G. SALE
specified rpm, and measure amount of | 2500 [, T O
fuel injection.



ENGINE FUEL — Testing of Injection Pump

a. When measured pressure is lower
than specification:

Push in plug that is driven into
regulating valve body.

Be careful not to push plug in too
far.
b. When measured pressure is higher

than specifications.

Remove regulating valve from fuel
injection pump, and disassemble re-
gulating valve using KV11229462.

sersr2

Drive plug out until it is flush with
end face of regulating valve

Install spring, piston and spring

ring, in that order, t0 regulating

Make sure that spring ring is flush
with end face or regulating valve body
when it is pushed in.

Regulating valve

serem

Attach regulating valve to fuel in-
jection pump.

T : Regulating valve

8-9Nm
(0.8-09 kgm,
58.65 fuib)

Adjust supply pump  pressure to
specifications. Refer t0 step 2

ADJUST SPEED TIMER

1. Repeat steps | and 2 outlined

under heading “Preadjust Full-Load
Delivery”.

Remove cover from high pressure
side (side without spring) of timer, and
attach service tool KV11282815 to
that si

3. Measure timer piston strokes at
specified fuel injection pump pm in-
dicated below.

pump | Timer pision stroke mm (in)

L1-1.7 (0.043-0067)
46-58(0.181-0228)
69-78(0212-0300)

Times piston stroke. mm (in)

1(0098-0.122)
4961 (0.193-0.240)
7.7-86(0303-0339)

4. If timer piston stroke is not with-
in specified range, remove cover from

wessure side of timer and adjust
piston stroke by adding shim(s).

‘Shims (service parts)

Parts number | Thickness mm (in)
16880-V0700 0.6(0.024)
16880-V0701 0.7 (0.028)
16880-V0702 09 (0.035)
16880-V0703 10(0.039)
16880-V0704 12(0.047)

b. Make sure that at least one shim is
used on each side of timer spring.

EF-21
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ADJUST FUEL INJECTION
UNDER FULL-LOA

1. Set control lever at “full load”
using a spring.

2. Fumnish specified voltage of 12
volu to activate fuel cut solenoid

e o injection at each

2. Fumish specified voltage of 12
volts to activate fuel cut solenoid
valve,

Measure fuel injection at specified
fuel injection pump rpm.

Standard fuel injection:

specified fuel injection pump rpm. L020
Fuel
injection|  Standad fue njection
pump | me (imp 1 02)/1,000 stoke
355 | 851503109
Foel 500 Less than 4 0.19)
injection|  Standard ful injection
| e /00 ke R
w0 | moan-izm Fuet
: : injecton| _ Standard uel injection
%00 | 33-m30a7-120 e el
2300 | 314354 (01-125) oo
350 | 71-101 025036
Lp2s 500 Loss than 4 (0.14)
Fuel
njection|  Standard fuel injetio
pump. | me (imp 1 02)/1000 stroke
w0 | 85325 a00-118)
To00, | e s Uz 12 4. If fuel injection is not within
R TR IR specified range, adjust using idle speed

4. If fuel injection is not within
standard range, adjust it using full-load
adjusting screw.

Fullloa

adjusting screw.

Idle speed adjusting screw-

a. Tightening this screw will increase
fuel

ADJUST FUEL INJECTION
DURING IDLE

1 Pull spring until control lever
comes into_contact with idie speed
adjusting screw.

EF.22

b. Make sure that ol et angle is
setat21to
1 control lever Imle is not within

amount of fuel injection at idle
speed again.

ADJUST FUEL INJECTION
DURING STA

1. Set control l:‘(:r at “full load”
pulling spring.

Furnish specified voltage of 12
wlts to activate fuel-cut - solenoid
valve.

Y

3. Measure fuel injection at specified
fuel injection pump rpm.

‘Standard fuel injection:
020

More than 53
(1.87 Imp 1l 02)/1,000 stroke
28100 rpm

028
More than 50 m¢
(1.76 1mp 1 02)/1,000 stroke
100 rpm

4. If fuel injection is lower than
standard, check “MS” dimension. Re-
fer to step 25 for Injection Pump As-
sembly.

ADJUST FUEL INJECTION
AT MAX. PUMP RPM

1. Set control lever at “full load” by

volts to activate fuel-cut solenoid
v:

Measure fuel injection at specified
o injection rpm.

Standard fuel injection:

LD20
el
injection|  Standard fuel injection
pump | me (Imp f 02)/1,000 strokes
pm
2700 75135 (026-048)
2,800 Less than 6 (0.21)




ENGINE FUEL — Testing of Injection Pump

LD28
Fuel

injection|  Standard fuelinjection
pump | me (imp f 02)/1,000 stroke
pm
2,100 87-147(031-0.59)
2,800 Less than 5 0.18)

. If fuel injection is not within
standard range, adjust using max.
speed adjusting screw.

b. Make sure that control lever angle is
‘within 36° to 46” range (LD20), or
within 39° t0 49° range.

sersso

a: LD20 36°-46°
D28 39° - 49°

MEASURE OVERFLOW
AMOUNT

1. Set control lever at “full load” by
pulling spring

2. Fumnish specified voltage of 12
volts o activate fuel-cut solenoid
valve.

3. Measure fuel overflow at specified
fuel injection rpm.

(1.09 - 2.64 Imp fl 02)/10 sec.
t1,000 rpm

48-92 mt
(1,69 - 3.24 Imp f1 02)/10 sec.
11,000 rpm

OPERATION CHECK OF
FUEL CUT SOLENOID
VALVE

When engine is idling and fuel-cut
solenoid valve current is OFF, be sure
there is no injection. This check has to
be done for approx. § seconds.
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Service Data and Specifications ~ENGINE FUEL

SERVICE DATA AND SPECIFICATIONS

INSPECTION AND ADJUSTMENT
INSTALLATION OF INJECTION PUMP

Applied
Sl 020 oz
om

Plunger lft 0.78 2004 075 1004
mm (in) (00307 £0.0016) (00295 :0.0016)

L0204 L028

33(0130)

serea

Adijusting shim (8" position)

sereas

‘Adjusting shim (“A” position)
Part number Thickness mm in)
168820700 05 (0020)
168820701 08 0031
168820702 10 0039)
168820703 1200471
168820704 15 (00591
16882.v0705 180071
16882.v0706 20 0079)

EF-24

Part number Thickness mm (in)
serss

16884-v0700 152 00756)
USE OF ADJUSTMENT VALUE AND 16884.v0701 200 10,0787
Anwsmu'mr WHEN INSTALLING e Frers=
“Aopied] 168840703 2.6 (0.0850)
. o0 Loz 168840704 224 0.0882)
e 168840705 232 00913)
A | 880220 sz ey 240 0
16884-v0707 248 (0.0976)
16884-v0708 256 (0.1008)
168840709 264 0.1039)
168840710 272 01071)
16884-v0711 280 ©.102)
16884-v0712 288 0.1134)




ENGINE FUEL - Service Data and Specifications

1 play of flyweight hoider
mm (in)

015035 (0.0059 -0.0138) Part sumbar Lo e
192071700 5.4 0370) -
1920781701 96 (0.378) =
o207 w1702 98 (03861 =
192071703 100 (03941 =
19207 w1704 102 (04021 z

serass

Adjusting shim

mm o) | 15-20(0059-0.079)

Part number Thickness mm (in)
19208:0700 105 00413)
192080701 125 (0.0492)
19208-v0702 145 (0.0571)
192080703 165 (0.0650] sers00
192080704 185 (0.0728)

Applied
e o2 oz

Itom

Dimension 11-13 17-19

MS" mm (in) | (0.043-0061) 10067 -0.075)

seres0

ADJUSTMENT VALUE ON INJECTION PUMP
TESTER

Feed pump pressure

Adiusting closing plug

Thickness_mm (in)

Part number Lo20 Lozs
192070700 - 8 0307
19207.v0701 - 5003151
19207v0702 - 82 0323)
19207:v0703 - 8400331
19207.v0704 - 856 (0339)
19207.v0705 88 (0.346)
19207-v0706 50 (0350)
192070707 9210362

Fuel injec- ooty
ey Pa toar, ka/em?, psi)
P Lo20 oz
383412
800 - (353-4.12, 3642,
51-60)
294353
900 (294-353,30-35, =
43-51)
500559 579637
1800 | (600-550,5.1.57, | (579-637,59-65,
7-81) 84-92)
628685
2300 | (628-6.86.64-70, =
91-100)
2500 -




Service Data and Specifications - ENGINE FUEL

Speed timer (Timer piston stroke)

Fuel injection quantity

Fuel Timer piston stroke mm (in)
injection
Sy Lo20 028
[EBE]
bl 0.043-0067) B
_ 25.31
o, (0098 -0.122)
46.58 49-61
1800, 0.181-0228) (0.193-0.240)
69.78 77.86
2300, ©0272-0307 (0303 -0.339)

sers7s

Adjusting shim

Standard fuel injection
Setting condi | Ful injec- s il
Gon of fuel | tionpump | ™ {1mp 1 02)/1.000 sroke
injection pump | rpm 0%, o
More than | More than
et 1o 53087 | 5001.76)
89-119
32| 0a1-042) N
1101
e 350 = 0.25-036)
Lessthan | Less than
800 4014 4014
32-38 | 285-325
800 | 331270 | (100-1.10)
. 17-121) =
Fulliosd TS
120 & (1221250
31.4-364
230 | (141128 | (1.01-1.18)
75-135 | 87-147
2700
" 26-048) | (031-052)
Max. pump e
weed Lessthan | Lessthon
2500 6021 5018
31-75me | 48-92me
Eid owmion. (109-264 | (169-324
110 mc 211,000 rpm) impfloz) | imp ozl

Part number Thickness mm in)
16880.v0700 056 (00241
16880.v0701 07 (0028)
168800702 09 (0.035)
168800703 10 0039)
168800704 12 007)

EF-26

NOZZLE ASSEMBLY

Type Closed, throt
Injection angle o
Iniial injection pressure
kPa (bar, kg/cm?, psi)
13,239 - 14,024 (1324 - 140.2,
ew 135 - 143, 1,920 - 2,033
- 1324,
- 1225, 15,23 (1228 . 1324,

126 -135,1,778- 1,9




ENGINE FUEL — Service Data and Specifications

Adgiation shim TIGHTENING TORQUE
[ ke 7t
o e [ e | ow
ravono o5 00ren —
winor st
s |1
16613-V0702 0.54 (0.0213) ‘pump housing 2 .0
eravorn o 00z renseamroworres | o | 5080 |
srsvons 052 00280 [ i [ans Foem
esrsvoren )
pr—
16613-V0710 0.70 (0.0276) housing s -t Iabtovoltl
vz o1 00 pr— [ o R
ump housing o -
16613-V0714 0.78 (0.0307) PP 2
rsvorne o2 00 comamoamt | 51 | 0710 | 5172
[ 026 00
w0 | 6070 | s
16613-V0720 0.90 (0.0354) Lo
16613-V0722 0.94 (0.0370) :"“"':“:“""‘"""“ 16-21 | 1621 | 12-18
warsvors 028 02
o | w2208 e
et voreo 20 oasen
ooty il Spill tube 15.18 15-18 1.3
"’W"‘Bm”" 2-3 02-03 14.22
o
T e [ e

pump housing

Governer shaftlock nut | 2529 | 25-30 | 18-22

Overflow vaive 20.25 | 20-25 | 14-18

Maximum and idle speed

e | (870 05.09 | 43-65

Fol lond etustiog 69 0609 | 43-65
ew lock nut

Fuelcut solenoid valve | 2025 | 20-25 | 14-18

Plug bolt 1420 | 14-20 | 1014

EF-27



Special Service Tools —ENGINE FUEL

Adjusting device on car

SPECIAL SERVICE TOOLS

‘Tool number

Tool name

KV11229352

@ KV11229350
@ KV11229360
@® KV11229370
@ KV11254410

Measuring device
(Set length of plunger spring)
Holder
Nut

Pin
Dial gauge

Disassembling and assembling tools

KV11294005 Universal vice assembly
® KV11244260 Injection pump attaching plate
KV11229072
KV11214110 Socket wrench for delivery
valve
KV11214270 Socket wrench for governor
pivot bolt
KV11214260 Socket wrench for regulating
valve -
ER=I)
KV11214250 Socket wrench for distributor

head plug.
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ENGINE 'FUEL - Special Service Tools

Tool number Tool name
KV11215262 Governor shaft adjusting d

KV11229540 Feed pump holder

KV11229852 “MS" measuring device set ®
@ KV11229110 Block gauge

@ KV11229820 Dummy shaft

® KV11229830 Rod

KV11229042 “K" & “KF" measuring device

Adjusting device on pump tester

KV11281036 Fixing stand
KV11242452 Coupling
KV11282815 Measuring device

(Timer advance angle)

E_ @
KV11205032 Injection pipe [840 mm (33.07 in)] ﬁ

KV11229462 Extractor
(Disassembling of regulating
valve)

KV11229522 Insert device
(Assembling of regulating
valve)
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Special Service Tools — ENGINE FUEL

Tool number Tool name

KV11257802 Nozzle holder
(Bosch type EF8511-94)

KV11257800 Nozzle
(Bosch type DN 125D12T)

KV11289004 Nozzle cleaning kit

@ KV11290012 Box /©
@ KV11290110 Brush

@ KV11290122 Nozzle oil sump scraper

@ KV11290140 Nozzle needle tip cleaner

® KV11290150 Nozzle seat scraper ®
® KV11290210 Nozzle holder
@ KV11290220 Nozzle hole cleaning needle o)

KV11292010 Nozzle centering device

R




