GENERAL INFORMATION Gl
MAINTENANCE MA
NISSAN ENGINE MECHANICAL EM
ENGINE LUBRICATION &
PATROL GQ COOLING SYSTEMS LC
MODEL Y60 SERIES ENGINE CONTROL SYSTEM EC

ACCELERATOR CONTROL,

FUEL & EXHAUST SYSTEM
CLUTCH CL

MANUAL TRANSMISSION MT

AUTOMATIC TRANSMISSION AT

TRANSFER TF

PROPELLER SHAFT & PD
DIFFERENTIAL CARRIER

FRONT AXLE & FRONT SUSPENSION FA
REAR AXLE & REAR SUSPENSION RA
BRAKE SYSTEM BR

STEERING SYSTEM ST

BODY & TRIM BF
HEATER & AIR CONDITIONER HA

- ELECTRICAL SYSTEM EL




FOREWORD

This manual contains maintenance and repair procedures for NISSAN
PATROL GR, model Y61 series.

In order to assure your safety and the efficient functioning of the vehicle,
this manual should be read thoroughly. It is especially important that the
PRECAUTIONS in the GI section be completely understood before starting
any repair task.

All information in this manual is based on the latest product information
at the time of publication. The right is reserved to make changes in speci-
fications and methods at any time without notice.

IMPORTANT SAFETY NOTICE

The proper performance of service is essential for both the safety of the
technician and the efficient functioning of the vehicle.

The service methods in this Service Manual are described in such a man-
ner that the service may be performed safely and accurately.

Service varies with the procedures used, the skills of the technician 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 vehicle’s

safety will be jeopardized by the service method selected.

Y
=4
NISSAN EUROPE S.A.S.

Service Engineering Section
Paris, France
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PRECAUTIONS

Observe the following precautions to ensure safe and proper
servicing. These precautions are not described in each indi-
vidual section.

1. Do not operate the engine for an extended period of time
without proper exhaust ventilation.
Keep the work area well ventilated and free of any inflam-
mable materials. Special care should be taken when han-
dling any inflammable or poisonous materials, such as
gasoline, refrigerant gas, etc. When working in a pit or other
enclosed area, be sure to properly ventilate the area before
working with hazardous materials.
Do not smoke while working on the vehicle.

§G1285

2. Before jacking up the vehicle, apply wheel chocks or other
tire blocks to the wheels to prevent the vehicle from moving.
After jacking up the vehicle, support the vehicle weight with
safety stands at the points designated for proper lifting and
towing before working on the vehicle.

These operations should be done on a level surface.

3. When removing a heavy component such as the engine or
transaxle/transmission, be careful not to lose your balance
and drop them. Also, do not allow them to strike adjacent
parts, especially the brake tubes and master cylinder.

$Gi231

4. Before starting repairs which do not require battery power,
always turn off the ignition switch, then disconnect the
ground cable from the battery to prevent accidental short
circuit.

§GI1232

5. To prevent serious burns, avoid contact with hot metal parts
such as the radiator, exhaust manifold, tail pipe and muffler.
Do not remove the radiator cap when the engine is hot.

SG1233
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PRECAUTIONS

Seat cover

— Fender cover
SGi234

10.

11.

12.

13.
14.

15.

16.

17.

Before servicing the vehicle, protect fenders, upholstery and
carpeting with appropriate covers.

Take caution that keys, buckles or buttons on your person
do not scratch the paint.

Clean all disassembled parts in the designated liquid or
solvent prior to inspection or assembily.

Replace oil seals, gaskets, packings, O-rings, locking
washers, cotter pins, self-locking nuts, etc. with new ones.
Replace inner and outer races of tapered roller bearings and
needle bearings as a set.

Arrange the disassembled parts in accordance with their
assembled locations and sequence.

Do not touch the terminals of electrical components which
use microcomputers (such as electronic control units).
Static electricity may damage internal electronic components.
After disconnecting vacuum or air hoses, attach a tag to
indicate the proper connection.

Use only the lubricants specified in MA section.

Use approved bonding agent, sealants or their equivalents
when required.

Use tools and recommended special tools where specified
for safe and efficient service repairs.

When repairing the fuel, oil, water, vacuum or exhaust
systems, check all affected lines for leaks.

Dispose of drained oil or the solvent used for cleaning parts
in an appropriate manner.

GlI-3



HOW TO USE THIS MANUAL

1. A QUICK REFERENCE INDEX, a black tab (e.g. [ZJ] ) is provided on the first page. You can quickly

find the first page of each section by matching it to the section’s black tab.

THE CONTENTS are listed on the first page of each section.

THE TITLE is indicated on the upper portion of each page and shows the part or system.

4. THE PAGE NUMBER of each section consists of two letters, which designate the particular section, and
a number (e.g. “FA-5").

5. THE LARGE ILLUSTRATION is an exploded view (See below) and contains tightening torques, lubrica-
tion points and other information necessary to perform repairs.
The illustration should be used in reference to the service matters only. When ordermg parts, refer to the
appropriate PARTS CATALOG.

wn

4 ”
Example r— Drive shaft
¥ — Grease seal (|ns|de)@
/ /’ Pack seal tip with recommended -
3 /
"j..l’l =
J Py Knuckle
%‘;“: X j‘/_
WF( ~— Spacer
/ @\ Refer 10 S.D.S.
Circlip u_f'/ / / /—Grease seal {outside) Q
Wheel bearing® _/ 7 / Pack seal lip with recommended
(inside) | EZH / ,"j %
\Q)@@ / Disc rotor
P \‘:l
/ N /
Baffle plate ‘/ !LA}/ /(7 _ ﬂ /,__ Washer
I st
Wheel bearing (outside)* / "l' | (o Q;’ ¥
Wheel hup — . 3 x@

*CAUTION: ; )i
When reptacing wheel bearing, replace 78- 157 (8- 16, 58 - 116) —/
inner and outer wheel bearings at the To drive shaft
same time to prevent mix use of bear- Adijusting cap . N
ings of different brands. [: N-m (kg-m, fr-ib)

Cotter pin ‘:j

SFAA494

6. THE SMALL ILLUSTRATION shows the important steps such as inspection, use of special tools, knacks
of work and hidden or tricky steps which are not shown in the previous large illustration.
Assembly, inspection and adjustment procedures for the complicated units such as the automatic trans-
axle or transmission, etc. are presented in a step-by-step format where necessary.

7. The followings SYMBOLS AND ABBREVIATIONS are used:

IOJ : Tightening Torque S.DS.: Service Data and Specifications
. Should be lubricated with grease. L.H., R.H.: Left-Hand, Right-Hand
Unless otherwise indicated, use M/T: Manual Transaxle/Transmission -
recommended multi-purpose grease. A/T: Automatic Transaxle/Transmission
. o Tool: Special Service Tools
4 Should be lubricated with ail. L.H.D.,  Left-Hand drive models, Right-Hand
: Sealing point R.H.D.:  drive models

Checking point

XJE T |w: |

Always replace after every disassembly.
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HOW TO USE THIS MANUAL

10.

11.

The UNIT given in this manual are primarily expressed with the SI UNIT (International System of Unit),
and alternately expressed in the metric system and in the yard/pound system.
“Example”
Tightening torque
59-78 N.-m (6.0 - 8.0 kg-m, 43 - 58 ft-Ib)

TROUBLE DIAGNOSES AND CORRECTIONS are included in sections dealing with complicated
components.

SERVICE DATA AND SPECIFICATIONS is contained at the end of each section for quick reference of
data.

The captions WARNING and CAUTION warn you of steps that must be followed to prevent personal
injury and/or damage to some part of the vehicle.

Gl-5



HOW TO READ WIRING DIAGRAMS

WIRING DIAGRAM
Symbols used in WIRING DIAGRAM are shown below.

J

ABBREVIATIONS afalils 1325 MG

& <2

I: Instrument ™M
harness Main harness |

IGNITION SWITCH

Example
[ POWER SUPPLY )
CONNECTOR ® This shows the igni-
This shows that these connectors are tion switch position
white 6 terminal connectors. in which the system
can be operated.
® See POWER SUPPLY
ROUTING in EL
section for the detailed
wiring diagram.
BRANCH s o
M/T model
O,
SWITCH

This shows that conti-

When the wire color is striped, the base
color is given first, followed by the stripe
color as shown below:

| Exampile: L/W = Blue with White Stripe |

?_ 1 ACC or ON nuity exists betwee@n
terminals ) and @,
G —§ FUSE when the switch is
8—§ BLOCK turned to ON position.
|
A/T model x =
& L OFF| ON /
1 1
| %__?_I (White) H:! Iqq, e K = i
1 Lo [T k¢ L] 3 )
G —4 ! 15! 1 O
8—% 8 Ll 8
e @ e
v JQL ( WIRE COLOR CODING )
e B  =Black BR = Brown
) P BODY D W =White OR = Orange
™ : M/T model LOCATION NUMBER GROUN R =Red P =Pink
@ . A/T model This number shows where the G =Green PU = Purple
connector is located. See L =Blue GY =Gray
HARNESS LAYOUT in EL Y = Yeliow SB = Sky blue
section, The number is LG = Light Green
identical with the one in

SG1361




HOW TO READ WIRING DIAGRAMS

Normally open

Ny

Normally

—_— e ———

—
— O

closed
———

SEL764E

Example

= o
1 3

2 4

1
Connector symbol 2 3’
A&7
” 4

Connector
SG1362

Example

Male terminal

.
=3

Connector symbol

—— Guide —|

4

Connector

Female terminal

Connector symbol

1

Connector

SGI363

SWITCH POSITIONS

Wiring diagram switches are shown with the vehicle in the
following condition:

e Ignition switch “OFF".

e Doors, hood and trunk lid/back door closed.

e Pedals are not depressed and parking brake is released.

CONNECTOR SYMBOLS
e All connector symbols in wiring diagrams are shown from the
terminal side.

e Male and female terminals
Connector guides for male terminals are shown in black and
female terminals in white in wiring diagrams.

Gl-7



HOW TO READ WIRING DIAGRAMS

Example
View from terminal side

View from harness side

Connector symbol

DIRECTION MARK
A direction: mark is shown to clarify the side of connector
(terminal side or harness side).
Direction marks are mainly used in the illustrations indicating

View from terminal side ... T.S.

[=]
L1 1]
|1 1]
Zsingle tine terminal inspection.
Direction mark o)
e Al
enclosed by a single line.
Connector symbol
MO
| I EEEN |
/‘ P
<Double lines

Direction mark

I connector symbols shown from the terminal side are

%i : View from hamess side . . . H.S.

All connector symbols shown from the harness side are
enclosed by double lines.

Connector
MULTIPLE SWITCH
The continuity of the multiple switch is identified in the switch
SG1364 chart in wiring diagrams.
Example
WIPER SWITCH
OFF[INT|LO|HI|WASH Continuity circuit of wiper switch
1 SWITCH POSITION CONTINUITY CIRCUIT
—B/Y—— 2 O OFF 3.4
— R=BD(D] [[4]® @Q [e) INT 3-4,5-6
—we—BlERI[1[5] [4[O]O Lo 3-6
—uwuy—{C|Bl| |®] 2 5 Q HI 2-6
_Bg @ o O O WASH 1.6
Y

Example: Wiper switch in LO position

Continuity circuit: Red wire — B terminal — 3 terminal — Wiper switch (@ — @:
LO) — (§) terminal — (F) terminal — Black wire

SG1365
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6-19

Model Hardtop Station Wagon
High-roof
Rear seat 2nd 2nd
arrangement center split center split
Forward facing Lgss Side facing Side facing bench bench
LA % 3rd 3rd
rS faf,rff forward facing side facing
2, G, o, E’bﬂﬁaf
Desti- \ % \ Y » 20 '5'%,,.,_ H2338
nation N 2. . " Yoy
% % % Yor H233B
Gulf FSSRE0A STD | KLY6OSFR - KLYB0GSFR | JLYBOGSFR - WLGY60GSFR
:tMa::::'Ld L.H. TB842 FS5R50A DX KLY60FR - - - WLGYB0FR WLGY60GFR
East) RE4RO3A DX KLYBOKR - - - WLGY60KR -
FN4ARS0A STD | KLY60S - - JLY60GS - -
TB42 FSBR50A STD - - = — - -
FSSR50A DX KLY60F — - - - —-
L.H.
FN4RS0A STD | KRLY60S - - JRLY60GS - -
Except TD42 | FS5R50A STD - = = 4 - -
Gulf
standard FS5R50A DX KRLY60F - - - - -
{Middle
East) FN4R50A STD | KY60SU - - JYBOGSU - -
and TX12A
Australia TB42 | FSSR50A STD - - -~ - - =
FS5R50A DX KY60FU - - - - -
R.H.
FNARS0A STD | KRYBOSU - - JRYG0GSU i -
TD42 FSSR60A STD - — — = = -
FS5ER50A DX KRY60FU - - - - -
FS5R50A STD KYB0SFM - - - - -
TB42 FSSR60A DX KY60FM - — - - -
Australis | R.H. RE4RO3A DX | KyeoKM = = = - -
FSSR60A STD KRYB0OSFM KRYB0OLSFM - — = =
TD42
FSER50A DX KRYGOFM - - - = =

uoneue) [9pow

NOILLYWHO4NI NOILVOIdILN3al



oL-19

Model Station Wagon Pickup
High-roof
Rear seat 2nd . 2nd 2nd . 2nd ) 2nd
arrangement center split full bench center split center split full bench
bench bench bench A chassis
£, 3rd 3rd 3rd 3rd 3rd
A, 9 7 less less forward facing side facing less
P o gy o Ong,
<\ @ %% CORNCNNG H233B
Desti- A %, iy, ", gy
nation \ % \ % % (X H2338 H260
Gulf FS5R50A STD — - - - - ULGY60SFR -
et | Ln. | TBa2 | FssRs0A DX - - CLGYBOFR | CLGY60GFR - - -
East) RE4RO3A DX - - - CLGYB0GKR - - -
FN4R50A STD WLGY60S WLGY60LS - CLGY6B0GS CLGY60LS ULGY60S ULGY60AS
TB842 FS5R60A sTD - - - — - ULGY60SF ULGY60ASF
FSSR50A DX WLGY60F - - CLGYG60GF - - -
L.H.
FN4ARS0A STD | WRLGY60S | WRLGY60LS - CRLGY60GS | CRLGYGOLS | URLGY60S URLGYG0AS
TD42 FS5R50A STD - - - - - URLGYB0SF | URLGYBOASF
Except
Guif FSSRE0A DX | WRLGY6OF = - CRLGYB0GF - = =
standard
{Middle FN4AR60A STD | WGY60SU WGYB0LSU - - - UGYB0SsU UGYB0ASU
East) TX12A
and TB42 FS5R50A STD - - — - - UGYG60SFU UGY60ASFU
Australi
ustralia FS5RE0A DX | WGY6OFU = = CGY60GFU = - =
R.H.
FN4R50A STD | WRGY60SU | WRGYG0LSU - CRGYB0GSU — URGY60SU URGYG60ASU
TD42 FS5RB0A STD = - - - - URGY60SFU | URGYBOASFU
FS5R50A DX WRGYB0FU - - CRGY60GFU — - -
FS5R60A s$TD WGYG0SFM WGYGBOLSFM - - - UGY60SFM UGY6B0ASFM
TB42 FS5R50A DX WGYG60FM - - - - - -
Australia | R.H, RE4RO3A DX WGY60KM - - - - - -
FSS5R50A STD WRGYG60SFM (WRGYG60LSFM — - - URGY60SFM | URGYGB0ASFM
TD42
FS5R50A DX WRGYB0FM — - - - - -

(p,3u09) uoneuep Ppoy

NOILVWHO4NI NOILYDI4ILN3dI



LL-1D

Prefix and sutfix designations K
o

—
1
1
1
4
1
—{
i
B

Standard-roof Hardtop ——[J : L.H. drive model except Australia and
High-roof Hardtop —— G.C.C.

Standard-roof Station Wagon — M : Australia model

High-roof Station Wagon —R : G.C.C. model

Pickup - U : R.H. drive model except Australia

COSE-RX

TB42 engine ———— [ : 4-speed floor shift manual transmission
TD42 engine F : 5-speed floor shift manual transmission
K : 4-speed automatic transmission

.

R.H. drive model
L.H. drive model —— O : Deluxe
S : Standard

- QO

Short wheelbase
Long wheelbase . Standard-roof Hardtop
IED . Rear seat forward facing

o0

L : Rear seat less (For Australia)
G : Rear seat side facing (G.C.C.)

High-roof Hardtop
G : Rear seat side facing

Standard-roof Wagon

— ([ : 2nd split bench seat - 3rd seat
forward facing

— [ : 2nd split bench seat - 3rd seat less
(3rd seat option except G.C.C.)

— G : 2nd split bench seat - 3rd seat side
facing

— L : 2nd full bench seat - 3rd seat less

High-roof Wagon

— [ : 2nd split bench seat - 3rd seat forward
facing (G.C.C.)

— G : 2nd split bench seat - 3rd seat side
facing

L L : 2nd full bench seat - 3rd seat less

O : means no indication. 0O : With rear body
G.C.C.: Gulf standard (Middle East) A : A chassis

NOILVINHO4NI NOILLVYOII41LN3al
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IDENTIFICATION INFORMATION

Identification Number

Vehicle identification number (L.H. drive model)

Vehicle identification plate

Al

—

Built date plate

SEE> ——

'%:-Ms . '

Frame Vehicle identification number

(R.H. drive model}

$GIs18
VEHICLE IDENTIFICATION NUMBER (Chassis number)
Prefix and suffix designations
G Y60 — XXXXXX
TT1 T
K : Standard-roof Hardtop ——— Vehicle serial number
J : High-roof Hardtop
Model
W : Standard-roof Station Wagon
C : High-roof Station Wagon
U : Pickup
O : TB42 engine
R : TD42 engine
O : Short wheelbase
G : Longwheelbase

Gl-12




IDENTIFICATION INFORMATION

Identification Number (Cont’d)

IDENTIFICATION PLATE

Stamped on the cylinder block

= g

Front ’(51..1‘-'//
Q e
IS

\
CA0069

NISSAN MOTOR CO., LTD. JAPAN

R Iw A 1 Type
TSSO 2 Vehicle identification
NO. DE CHASIS A number (Chassis number)
3&% A 3 Model
O IGalhe & & o 5 Tom ootor code
f:m & A e 6 Engine model
7;;,,m&u A A ; $ngme f:lns_placement

® P ransmission model
) IH% e : 9 Axle model _
BEEHEERSH woxwom
. -~/ sGI534
ENGINE SERIAL NUMBER
TB42 engine TD42 engine Stamped on

the cylinder block

5GI1520

TRANSMISSION SERIAL NUMBER

Manual transmission

sGiIs21

Automatic transmission

5G1545

SG1523
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IDENTIFICATION INFORMATION

Dimensions
Station Wagon Hardtop Pickup
Overall length*S mm (in) 4,810 (189.4), 4,850 {190.9)*1 4,240 (166.9), 4,280 (168.5)*1 4,970 (195.7)
Overall width mm (in) 1,800 (70.9) 1,800 (70.9) 1,690 (66.5)
Overall height mm (in) 1,815 (71.5), 1,995 (78.5)*2, 1,825 (71.9), 1,995 (78.5)*2, 1,855 (73.0)
1,785 (70.3)*3, 1,815 (71.5)*4 1,795 (70.7)*3, 1,825 (71.9}*4

Front tread mm (in) 1,530 (60.2) 1,530 (60.2) 1,435 (56.5)
Rear tread mm (in) 1,635 (60.4) 1,635 (60.4) 1,405 (65.3)
Wheelbase mm (in) 2,970 (116.9) 2,400 (94.5) 2,970 (116.9)
*1: For Gulf standard (Middle East)

*2:
*3:
4.
*5:

High-roof models

For Australia equipped with 215/80R 16 tires

For Australia

For models with winch ... over length beyond 185 mm (7.3 in)

Wheels & Tires

Road wheel
Size 5.50F-16SDC 6JJ-16 5.50F-16SDC 7JJ-15
Offset mm (in) 30 (1.18) 30(1.18) -5 (-0.20) 5 (0.20)
Tire size 6.50-16-6PRLT 215/80R16 107Q 9.00-15-6PR 10R15-6PRLT

7.00-16-6PRLT (Front)
7.00-16-10PRLT (Rear)
7.50-16-6PRLT
7.50-168PRLT
7.50R16-6PRLT
7.50R16-8PRLT

Gl-14



RECOMMENDED FUEL AND CAPACITY

GASOLINE ENGINE

For Australia ... Unleaded gasoline of above 91 octane (RON)
Do not use leaded gasoline.
Except for Australia ... Gasoline of above 88 octane (RON)

DIESEL ENGINE
Above 45 cetane

FUEL TANK CAPACITY
95¢ (20-7/8 Imp gal)

Gl-15



LIFTING POINTS AND TOW TRUCK TOWING

WARNING:

a. Never get under the vehicle while it is supported only by the jack. Always use safety stands to support
the frame when you have to get under the vehicle.

b. Place wheel chocks at both front and back of the wheel which is diagonally opposite the jack position.
Example: If the jack is positioned at the L.H. front wheel, place wheel chocks at R.H. rear wheel.

Screw Jack

Station Wagon, Hardtop Pickup

5GiI524

Gl-16



LIFTING POINTS AND TOW TRUCK TOWING

Garage Jack and Safety Stand

CAUTION:
e Place a wooden or rubber block between safety stand and vehicle body when the supporting body is flat.

Station Wagon, Hardtop

SGI525

SGI530

Gl-17



LIFTING POINTS AND TOW TRUCK TOWING

2-pole Lift
WARNING:
When lifting the vehicle, open the lift arms as wide as possible and ensure that the front and rear of the
vehicle are well balanced.
When setting the lift arm, do not allow the arm to contact the brake tubes and fuel lines.

Put the attachment in the slit of the lift pad to prevent the frame
from slipping.

Frame

Use suitable stands at the correct places as illustrated, to prevent
the vehicle from becoming unbalanced.

SG1532

SGI526
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LIFTING POINTS AND TOW TRUCK TOWING

2-pole Lift (Cont’'d)

Hardtop

@]
0
[IL.

SG1527

Pickup

lluﬁl |J| —
i

.ii =
' ) ————
#

sG1528

Gl-19




LIFTING POINTS AND TOW TRUCK TOWING

Tow Truck Towing

CAUTION:
e All applicable local laws regarding the towing operation must
be obeyed.

e |t is necessary to use proper towing equipment to avoid pos-
sible damage to the vehicle during a towing operation.

e Attach safety chains for all towing.

e When towing, make sure that the transmission, steering sys-
tem and power train are in good order. If any unit is dam-
aged, a dolly must be used.

¢  When towing with the front wheels on the ground:

Turn the ignition key to the “OFF’’ position and secure the
steering wheel in a straight-ahead position with a rope or
similar device. Never place the ignition key in the “LOCK"’
position. This will result in damage to the steering lock
mechanism.

o When towing with the rear wheels on the ground:

For M/T model

Release parking brake, set free-running hubs to the free position.

Move both gearshift and transfer lever to neutral (‘“N” position).

For A/T model

Release parking brake, set free-running hubs to the free position.

Move gearshift lever to “N” position, and move transfer lever to

“2H" position.

NISSAN recommends that a dolly be used as illustrated.

If you have to tow a manual transmission model with front
wheels raised (with rear wheels on ground)
Observe the following restricted raising heights.
e Do not raise the front end over £.
Wagon/Pickup/Van
2 = 600 mm (23.62 in)
Hardtop
2 = 500 mm (19.69 in)

CE0136
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LIFTING POINTS AND TOW TRUCK TOWING

Tow Truck Towing (Cont’d)
If you have to tow an automatic transmission model with four
wheels on ground or tow an automatic transmission model with
front wheels raised (with rear wheels on ground)
Observe the following restricted towing speeds, distances and
raising heights.
e Speed: Below 50 km/h (30 MPH)
e Distance: Less than 65 km (40 miles)
¢ Do not raise the front end over 2.
Wagon/Pickup
2 = 600 mm (23.62 in)
Hardtop
2 = 500 mm (19.69 in)

If the speed, distance or height must be greater, remove the front
and rear propelier shafts beforehand. to prevent damage to the
transmission.

TOWING HOOKS
The towing hooks are provided only for emergency.

Station Wagon, Hardtop

Pickup

2=\l
B e v () /[
=717,

sSGI529

[ o A L

&
L CEO0119

PINTLE HOOK

Do not use the pintle hook for towing another vehicle, trailer,
etc. This hook is designed for use only in an emergency, i.e.,
when getting the vehicle out of the mud.

Gl1-21



TIGHTENING TORQUE OF STANDARD BOLTS

Bolt dia- Tightening torque (Without lubricant)
. Pitch
S Bolt size meter* mm [ o7 Hexagon head bolt Hexagon flange bolt
N-m kg-m ft-lb N-m kg-m ft-lb
M6 6.0 1.0 5.1 0.52 3.8 6.1 0.62 45
. 0 1.25 13 1.3 9 15 15 11
M H
1.0 13 1.3 9 16 1.6 12
NG 20 1.5 25 25 18 29 3.0 22
4T 1 10.
1.25 25 2.6 19 30 3.1 22
1.7 42 4.3 31 51 5.2 38
M12 12.0
1.25 46 47 34 56 5.7 41
M14 14.0 15 74 75 54 88 9.0 65
M6 6.0 1.0 8.4 0.86 6.2 10 1.0 7
1.25 21 2.1 15 25 25 18
M8 8.0
1.0 22 2.2 16 26 2.7 20
1.5 41 4.2 30 43 4.9 35
ral M10 10.0
1.25 43 44 32 51 5.2 38
1.75 71 7.2 52 84 8.6 62
M12 12.0
1.25 77 7.9 57 92 94 68
M14 14.0 1.5 127 13.0 94 147 15.0 108
M6 6.0 1.0 12 1.2 9 15 15 1
1.25 29 3.0 22 35 3.6 26
M8 8.0
1.0 31 3.2 23 37 38 27
1.5 59 6.0 43 70 7.1 51
9T M10 10.0
1.25 62 6.3 46 74 75 54
1.75 98 10.0 72 118 12.0 87
M12 12.0
1.25 108 11.0 80 137 14.0 101
M14 14.0 1.5 177 18.0 130 206 21.0 152
Special parts are excluded.
This standard is applicable to bolts having the following
marks embossed on the bolt head. *: Nominal diameter
Grade Mark M 6
T — 4 I T Nominal diameter of bolt threads (Unit: mm)
L SOOI 7 Metric screw threads
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MAINTENANCE
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PREPARATION

SPECIAL SERVICE TOOL

Tool number
Tool name

Description

EG17650301
Radiator cap tester
adapter

CO

@ B

Adapting radiator cap tester to
radiator filler neck
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PRE-DELIVERY INSPECTION ITEMS

Shown below are Pre-delivery Inspection Items required for the new vehicle. It is recommended that
necessary items other than those listed here be added, paying due regard to the conditions in each -

country.

Perform applicable items on each model. Consult text of this section for specifications.

UNDER HOOD — engine off

__JRadiator coolant level and coolant hose connec-
tions for leaks

(1 Battery fluid level, specific gravity and conditions
of battery terminals

[__] Drive belts tension

(1 Fuel filter for water or dusts, and fuel lines and
connections for leaks

(] Engine oit level and oil leaks

(] Cluteh and brake reservoir fluid level and fluid
lines for leaks

D Windshield and rear window washer and headiamp
cleaner reservoir fluid level

"] Power steering reservoir fluid level and hose con-
nections for leaks

ON INSIDE AND OUTSIDE

I:[ Remove front spring/strut spacer (If applicable)

[ Operation of all instruments, gauges, lights and
accessories

— Operation of horn(s), wiper and washer

[ steering lock for operation

] check air conditioner for gas leaks

(] Front and rear seats, and seat belts for operation

(] All moldings, trims and fittings for fit and align-
ment »

{__] All windows for operation and alignment

(] Hood, trunk lid, door panels for fit and alignment

{1 Latches, keys and locks for operation

(T Weatherstrips for adhesion and fit

[1 Headiamp aiming

(] Tighten wheel nuts (Inc. inner nuts if applicable)

[ Tire pressure (Inc. spare tire)

[] Check front wheels for toe-in

(1 Install clock/voltmeter/room lamp fuse (If applica-
ble)

[ install deodorizing filter to air purifier (If applicable)

[ Remove wiper blade protectors (if applicable)

UNDER BODY

[ Manual transmission/transaxle, transfer and differ-
ential gear oil level

(1 Brake and fuel lines and oil/fluid reservoirs for
leaks

(] Tighten bolts and nuts of steering linkage and
gear box, suspension, propeller shafts and drive
shafts

™ Tighten rear body bolts and nuts {Models with
wooden bed only)

ROAD TEST

[ Clutch operation

[ Parking brake operation

[__] Service brake operation

(] Automatic transmission/transaxle shift timing and
kickdown

[__] Steering control and returnability

[] Engine performance

{T7] squeaks and ratties

ENGINE OPERATING AND HOT

[] Adijust idie mixture and speed, and ignition timing
[] Automatic transmission/transaxie fluid level

{1 Engine idling and stop knob operation (Diesel only)

FINAL INSPECTION

[ Install necessary parts (outside mirror, wheel cov-
ers, seat belts, mat, carpet or mud flaps)

[ Inspect for interior and exterior metal and paint
damage

l: Check for spare tire, jack, tools (wheel chock),
and literature

[_] Wash, clean interior and exterior
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MAINTENANCE SCHEDULE

The following tables show the normal maintenance schedule. Depending upon weather and atmospheric
conditions, varying road surfaces, individuat driving habits and vehicle usage, additional or more frequent
maintenance may be required.

Periodic maintenance beyond the last period shown on the tables requires similar maintenance.

MAINTENANCE OPERATION MAINTENANCE INTERVAL
Perform either at number of kilometers km x 1,000 1 10 20 30 40 50 60 70 80 Reference
(miles) or months, whichever comes first. {Miles x 1,000) (06) (6) (12) (18) (24) (30) (36) (42) (48) page
Months - 6 12 18 24 30 36 42 48
ENGINE AND EMISSION CONTROL MAINTENANCE
Underhood and under vehicle Gasoline | Diesel
Torque check manifolds, exhaust tube & carburetor fixing nuts®1 X MA-10 ‘: MA-21
Adjust intake & exhaust vaive clearances X X x X X MA-10 i MA-21
Check drive belts for cracks, fraying, wear & tension X X X X X MA-11 _i_ MA-22
Change engine anti-freeze coolant (Ethylene glycol base, L.L.C.} x x MA-12 l MA-23
Change engine coolant (Soft water)*1 X X X X X X X X MA-12 . MA-23
Check cooling system X X X X MA-13 ;| MA-24
Check fuel lines X X MA-13 ! MA-26
Clean & replace air cleaner filter (Dry paper type)*1 Cleanw X X X X X X MA-14_;_ MA-26
Replace» X X MA-14 | MA-26
Replace air cleaner filter {Viscous paper type)* % x MA-14: MA-26
Check cyclone pre-air cleaners X X MA-15: MA-27
Change engine 0il (Use API SE or SF oil.} & oil filters X X X X X X X X MA.15, 16
Check & adjust idie rpm & mixture ratio {Check mixture
ratio only on models bound for areas affected by emission X X*1 X x*1 X xX*1 X X*1 x
regulations.) EF & EC-36
Adjust ignition timing xX*1 X xX*1 X x*1 X x*1 x
Replace fuel filters X X MA-14
w Check & replace distributor breaker point Check*1 X X X X MA-16
g Replace X X X X MA-16
5 Check & replace spark pilugs Check*1 x x X X MA-17
uZJ Replace X X X X MA-17
= Check ignition wires X X MA-18
Q@ Check choke mechanism (Choke plate & linkage)*2 X X X X MA-18
5 Check positive crankcase ventilation (P.C.V.) system X X X MA-18
Replace P.C.V. filters X X MA-19
Check hoses & Ton: X X X X MA-19
Check automatic temperature control air cleaner X X X x MA-19
e o o x « ware
Check E.G.R. control system (Gulf standard models with A/T only) X X X x MA-20
Check fuel filter & drain water®2 X X % ¢ 4 x X MA-25
w Replace fuel filterx X X MA-25
‘-_,,z- Change engine oil {Use API CC or CD oil.}» Every 5,000 km (3,000 miles) or 3 months MA-22
& Change oil filters X X X X x X X X MA-23
d Check nozzle See NOTE (1). MA-27
%  Check idiing speed X X X X b MA-28
D  Drain oil & lubricate diaphragm © x % % x % < x A23

(Governor chamber for injection pump)*1

NOTE: (1) If engine power decreases, black exhaust smoke is emitted or engine noise increases, check and, if necessary, adjust the fuel
injection nozzle’s starting pressure and the fuel spray pattern.
{2) Maintenance items with ‘%" should be performed more frequently according to “Maintenance under severe driving
conditions”’.
Check: Check. Correct or replace if necessary.
*1: Non-Australia models only
¥2: Australia models only
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MAINTENANCE SCHEDULE

MAINTENANCE OPERATION MAINTENANCE INTERVAL

Perform either at number of kilometers km x 1,000 1 10 20 30 40 50 60 70 80 Reference

{miles) or months, whichever comes first.  (Miles x 1,000) (06) (6) (12) (18) (24) (30) (38) (42) (48) page

Months - 6 12 18 24 30 36 42 48
CHASSIS AND BODY MAINTENANCE
Underhood
Check brake, clutch, automatic transmission & steering gear fluid MA-31, 32,
or oil level & for leaksw X X X X X X X X 36, 39
Change brake fluid* X X MA37
Check brake booster vacuum hoses, connections & check valve X X MA37
Check power steering fluid & lines X X X X x X x X MA-39
Under vehicle

Check brake, clutch, exhaust systems for proper attachment, leaks,

MA-31
cracks, chafing, abrasion, deterioration, etc. X X X % X X X X rloed

Check oil level & change oil in manual transmission, Check X X X X X X MA.31, 33, 34

transfer & differential gear Change % X MA-31, 33, 35

Grease greasing points of steering linkage & propelier shaftsk X b4 X X X X X X MA-34, 40

Check steering gear box & linkage, axle & suspension parts & MA-33,39 &

propeller shaft for damaged, loose & missing parts X X X x X X X X X FA-6,RAS

& lubrication*

Check steering damper » X X X MA-40

Retighten body mountings X X X X X BF-48
Outside and inside

Check wheel alignment. If necessary, rotate & balance wheels X x X X E:_gs' 39&

Check brake pads, discs & other brake components for wear,

deterioration & leaks* x x X X X X X X Ma37

Check brake linings, drums & other brake components for wear,

deterioration & leaksx X X X X MA-38
Check front wheel bearing grease & free-running hub greasex X X MA-35
Repack front wheel bearing & front axle joint grease, % X MA-35
& check free-running hub grease
Lubricate locks, hinges & hood latchw X X X X b d X X b4 MA41
Check seat belts, buckles, retractors, anchors & adjuster X X X X MA-41
i 5
Check foot bralfe, parking brake & clutch for free play, x x x X X X X % glﬁ-a&
stroke & operation

NOTE: Maintenance items with “#" should be performed more frequently according to “Maintenance under severe
driving conditions”.
Check: Check. Correct or replace if necessary.
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MAINTENANCE SCHEDULE

MAINTENANCE UNDER SEVERE DRIVING CONDITIONS

The maintenance intervals shown on the preceding pages are for normal operating conditions. If the
vehicle is mainly operated under severe driving conditions as shown below, more frequent maintenance is
required to be performed on the following items as shown in the table.

Severe driving conditions

A — Driving under dusty conditions
B — Driving repeatedly short distances
C — Towing a trailer
D — Extensive idling
E — Driving in extremely adverse weather conditions or in areas where ambient temperatures are either
extremely low or extremely high
F — Driving in high humidity areas or in mountainous areas
G — Driving in areas using salt or other corrosive materials
H — Driving on rough and/or muddy roads or in the desert
I — Frequent driving in water
Driving condition Maintenance item Mamten_a nce Maintenance interval Reference page
Qperation Gasoline | Diesel
7 1 N Ly~ - S - (I Air cleaner filter ':
Dry paper type Clean MAIS i MA-28
All types Replace MA-14 | MA-26
More frequent! v
Cyclone pre-air cleaner Check a v MA-15 : MA.27
P.C.V.filter Replace MA-19 -
ABCD. . . . . Engneoil :
Gasoline engine Replace Every 5,000 km MA-15 | -
(3,000 miles) or 3 months H
Diesel engine Replace More frequently - ; MA-22
T
ABCDu « w45 a Engine oil filter Replace Every 5,000 km '
(3,000 miles) or 3 months MA-16 i MAZ3
A. . . E. . . . Fuelfilter Replace Every 20,000 km MA-14 | MA-25
Eau = Brake fluid Replace {12,000 miles) or 12 months MA-37
C . + . « H. Automatic transmission fluid Replace Every 40,000 km MA33
(24,000 miles) or 24 months
G H. Steering gear & linkage, axie & Check
suspension parts & propelier MA33,39 &
shafts Every 5,000 km FA-6, RA5
(3,000 miles) or 3 months
ABC. . . GH,. Brake pads, discs & other Check
MA-37
brake components
ABC. . . GH,. Brake linings, drums & other Check Every 10,000 km MA-38
brake components (6,000 miies) or 6 months
G H | Greasing points of steering Lubricate
4
linkage & propeller shafts MA-34,40
. Every 5,000 km
l Front whee! bearing grease Check (3,000 miles) or 3 months MA-35, 36
& free-running hub grease
G5 3 Lock, hinges & hood latch Lubricate MA<41

Maintenance operation: Check = Check. Correct or replace if necessary.
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MAINTENANCE SCHEDULE

Maintenance for off-road driving

Whenever you drive off-road through sand, mud or water as deep as the wheel hub, more frequent
maintenance may be required of the following items:

Brake pads and discs

Brake lining and drums

Brake lines and hoses

Wheel bearing grease and free-running hub grease

Differential, transmission and transfer oil

Steering linkage

Propeller shafts

Air cleaner filter

Clutch housing and knuckle flange (Check water entry. Refer to MA-32 & 36.)

(N
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RECOMMENDED LUBRICANTS

Lubricants

Capacity (Approximate)

Recommended lubricants

Liter Imp measure
Engine oil (Refill)
With oil filter
TB42 8.2 7-1/4 qt Gasoline engine:
TD42 9.2 8-1/8 qt API SE or SF*1
Without oil filter OILEDCTE
TB42 77 6-3/4 qt API CCor CD™1
TD42 8.0 7 qt
Cooling system (With reservoir tank)
With heater
TB42 M/T 13.9 12-1/4 qt
TB42 A/T 13.6 12 qt
TD42  M/T 136 12qt Anti-freeze coolant
Without heater (Ethylene glycol base) or soft water
TB42 M/T 13.3 11-3/4 qt
TB42 A/T 13.0 11-1/2 qt
TD42 M/T 12.8 11-1/4 qt
. Anti-freeze coolant
el o) = UGS {Ethylene glycol base) or soft water
Injection pump diaphragm oil - - Cod liver oil or BOSCH 0L36V1
Manual transmission gear oil 39 6-7/8 pt
Transfer oil 22 2qt API GL4™1
Steering gear oil 0.5 7/8 pt
Differential carrier gear oil
Front . .
4-3/4qt (Except Standard dnfterentlal.
5.4 for Pickup) APl GL-5™1
H233B Limited-slip differential:
3-3/4 qt . .
43 (Pickup) Gear oil hypoid L.S.D.
Rear (Part No.: KLD31-14002) or
H233B 2.1 17/8 qt CJUEERS
H260 47 4-1/8 qt
Automatic transmission fluid 85 7-1/2 qt
Type DEXRON ™
Power steering fluid 09-1.0 3/4-7/8 qt

Brake and clutch fluid

DOT3 (US FMVSS No. 116)

Multi-purpose grease

NLGI No. 2 (Lithium soap base)

Front axle joint grease

NLGI No.2 (Molybdenum
disulphide lithium soap base)

Auto free-running hub grease

Nissan genuine grease
(Part No.: KRC19-00025) or
equivalent

*1: For further details, see “SAE Viscosity Number”’.

*2: APl GL-5, SAE 140 and 10% volume of L.S.D. friction modifier (Part No

MA-8
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RECOMMENDED LUBRICANTS

SAE Viscosity Number

Outside Temperature Range Outside Temperature Range
Anticipated Before Next Oil Change Anticipated Before Next Oil Change
GASOLINE ENGINE OIL GEAR OIL
CF
o s 140
T DO ~ )
¥4 2 +40 (| +108F — — — — -—
g ol |
— o 3 +30|}|+86 | — — - -4
15 59 g % E
+ ED f—= e Y e
W g ol Y
- ; g +10([]+s0 | 4 K4 } -4
o|1+32 | e o B3
7777 WZ e 7Z 7 +3
BPETTS W= A A 7
-10|l|+14 - —= — = — N —1o0lll+1a 4 F4 F4 F
w B5W
0 | | B — . e
—29(l{-20+4 4 ES
| i = = ) VIV
6 * Not reco_mmen.ded @ sor BON TEWG0
N\ / for sustained high L / BOW-90

speed driving TI0005 .

® For warm and cold areas: 10W-30 is prefera- @ For warm and cold areas: 75W-90 for trans-

ble for ambient temperatures above -20°C mission of gasoline engine model and trans-

(—4°F). fer, 80W-90 for differential carrier and 90 for

® For hot areas: 20W-40 and 20W-50 are suita- transmission of diesel engine model are
ble. preferable.

® For hot areas: 90 is suitable for ambient

Outside Temperature Range temperatures below 40°C (104°F).

Anticipated Before Next Oil Change
DIESEL ENGINE OIL

9, -]

C F
A
+a0| P04 F—————=--- J I R 1)
«30(f|+86f —— ———~ mil :?

ol |2
t20|}|*68 -~ =~ T1 of B 5 =)
+is|hl+s9f - — -1 ARl B

NUEEKRE
8 g ] 2 IS ™~
olff+32077771 PIoPd 11 A A [T TAS
= i o~
[
-10|4{+14 - % 1
-20|0i -afF- -
-30|fj-22}-- |
¢ ™ * Not recommended

for sustained high
speed driving

TI0O06

® For cold areas: 10W-30 is preferable.
® For hot and warm areas: 20W-40 and 20W-50
are suitable.
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ENGINE MAINTENANCE

Intake side

Tighten in numerical order.

SMA8728

Exhaust side

Tighten in numerical order.
SMA8738

) @
o { . 1IN,
L nmm
INT. —= - - - —— -éﬁ ﬁ@]\, (IID‘
EXH.= = == === @ @ @

Tighten in numerical order,

SMAS8918

Checking Tightening Torque

® Checking should be performed while engine is cold.

MANIFOLD BOLTS AND NUTS
[3: intake manifold
16 - 19 Nem (1.6 - 1.9 kg-m, 12 - 14 ft-Ib)
[3): Exhaust manifold
27 - 31 Nm (2.8 - 3.2 kg-m, 20 - 23 fi-lb)
EXHAUST TUBE NUTS
[:43 - 50 N-m (4.4 - 5.1 kg-m, 32 - 37 ft-Ib)
CARBURETOR NUTS
[: 16 - 19 N-m (1.6 - 1.9 kg-m, 12 - 14 fi-Ib)

Adjusting Intake and Exhaust Valve Clearance
Adjustment should be made while engine is warm but not
running.

1. Set No. 1 cylinder at top dead center on its compression

stroke, and adjust valve clearances @), @, ®, ®, @ and @0.
2. Set No. 6 cylinder at top dead center on its compression

stroke, and adjust valve clearances @, ®, ®, @, @) and .
Valve clearance:

intake @s @! @’ @1 @ and @
0.38 mm (0.015 in)

Exhaust @, @, ®, ®, @ and @
0.38 mm (0.015 in)
Adjusting screw lock nuts

[:16 - 22 Nem (1.6 - 2.2 kg-m, 12 - 16 fi-Ib)

@ Tighten rocker cover bolts in numerical order.
[}:1 -3 Nem (0.1 - 0.3 kg-m, 0.7 - 2.2 ft-Ib)
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ENGINE MAINTENANCE TB42

Checking Drive Belts

Deflection checking point
T Alternator /_ Power steering

Water pump pulley
I,r— pump p pump

' Idler 7 -
"\ pulley L Adjusting bolt
Lock bolt

[C] 21-26(2.1-27,15-20)

Lock bolt
K'q 21-26 (2.1-27,
15 - 20)

Adjusting bolt

Adjuster bar
fnung bolt

N\
\— Compressor

‘L Crankshaft Idier pulley lock nut
pulley [O) 43-55 (4.4-5.6,32-41)
Adjusting bolt
Alternator securing bolt (O] 59 - 75 (6.0 - 7.6, 43 - 55)

L This bolt is a bu1lt -in sliding bushing type. ) .
It need not be loosened during belt adjustment. !q : N-m (kg-m, ft-Ib} SMAB75B

1. Inspect for cracks, fraying, wear or oil adhesion. If necessary,
replace with a new one.

2. Inspect drive belt deflections by pushing on the belt midway
between pulleys.

Adjust if belt deflections exceed the limit.

Belt deflection:
Unit: mm (in)

Used belt deflection
Set deflection
- Adjusted of new belt
SafE deflection
13- 15 10-12
Alternator 16(063) - | 551-059) | (0.39-0.47)
Air conditioner 8-10 6-8
compressor 1O43) | 031.039) | (0.24-031)
. . 15-17 14-16
Power steering oil pump 19 (0.75) (0.59 - 0.67) (0.55 - 0.63)
Applied pushing force 98 N (10 kg, 22 Ib)

Inspect drive belt deflections when engine is cold.
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ENGINE MAINTENANCE TB42

Bottom left side

SMAB788

MAX,

MIN,

SMA4128B

Changing Engine Coolant

WARNING:

To avoid being scalded, never change the coolant when the
engine is hot.

1. Move heater “TEMP” control lever all the way to “HOT”
position.

2. Open drain cock at the bottom of radiator, and remove
radiator cap.
® Be careful not to allow coolant to contact drive beits.

3. Remove cylinder block drain plug.

4. Close drain cock and tighten drain plug securely.

5. Fill radiator with water and warm up engine.

6. Stop engine and wait until it cools down.

7. Repeat step 2 through step 6 until clear water begins to
drain from radiator.

8. Drain water.

® Apply sealant to the thread of drain plug.
[C}: 34 - 44 N-m (3.5 - 4.5 kg-m, 25 - 33 ft-Ib)

9. Fill radiator with coolant up to specified level.
Follow instructions attached to anti-freeze container for
mixing ratio of anti-freeze to water.
Coolant capacity (With reservoir tank): liter (Imp qt)

With heater
M/T 139 (12-1/4)
A/T 13.6 (12)

Without heater
M/T 133 (11-3/4)
A/T  13.0 (11-1/2)
Pour coolant through coolant filler neck slowly to allow air in
system to escape.

10. Remove reservoir tank, drain coolant, then clean reservoir
tank.

11. Fill reservoir tank with coolant up to "MAX"” level.

12. Run engine and warm it up.

13. Stop engine and cool it down, then add coolant as neces-

sary.
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ENGINE MAINTENANCE TB42

SMAB71B

SMAB798

Checking Cooling System
CHECKING HOSES

Check hoses for proper attachment and for leaks, cracks,
damage, loose connections, chafing and deterioration.

CHECKING RADIATOR CAP

Apply pressure to radiator cap with cap tester to see if it is
satisfactory.
Radiator cap relief pressure:
78 - 98 kPa

(0.78 - 0.98 bar, 0.8 - 1.0 kg/cm’, 11 - 14 psi)

Pull the negative-pressure valve to open it. Check that it closes
completely when released.

CHECKING COOLING SYSTEM FOR LEAKS

Apply pressure to the cooling system with cap tester to check
for leakage.
Testing pressure:
98 kPa (0.98 bar, 1.0 kg/cm’, 14 psi)
CAUTION:

Higher pressure than the specified value may cause damage
to radiator.

Checking Fuel Lines

Inspect fuel lines and tank for proper attachment and for leaks,
cracks, damage, loose connections, chafing and deterioration.
If necessary, repair or replace faulty parts.
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ENGINE MAINTENANCE TB42

Checking Fuel Lines (Cont’d)

CAUTION:
—~ +— 3mm (0.12in) Tighten high-pressure rubber hose clamp so that clamp end is
& e 3 mm (0.12 in) from hose end.
— b Tightening torque specifications are the same for all rubber
) hose clamps.

Ensure that screw does not contact adjacent parts.

Fuel hose clamps
10-15Nm
{0.10 - 0.15 kg-m,
0.7 - 1.1 ft-b)

Changing Fuel Filter
Be careful not to spill fuel over engine compartment. Place a
shop towel to absorb fuel.

SMABS0E

Cleaning and Changing Air Cleaner Filter

Viscous paper type

The viscous paper type filter does not need cleaning between
renewals.

Dry paper type

It is necessary to clean the element or replace it at the
recommended intervals, more often under dusty driving condi-
tions.

SMABB2B

To properly tighten wing nuts, position clamps at four places
and tighten wing nuts until they touch air cleaner. Then
\ P Wing nut tighten them three more turns.

SMAS198
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ENGINE MAINTENANCE TB42

gill

Duct
f‘%
Duct cover SMABS3B
Orein plug SMA8848

Checking Cyclone Pre-air Cleaner

Remove dust cover and check duct for dust clogging. Clean
away any dust.

Changing Engine Oil

WARNING:

Be careful not to burn yourself, as the engine oil is hot.

1. Warm up engine, and check for oil leakage from engine
components.

2. Remove drain plug and oil filler cap.

3. Drain oil and refill with new engine oil.

Refill oil capacity (Approximate):

Unit: liter (Imp qt)

Do not overfill.

Refill oil to "H"" level.

SMABESB

With oil filter change 8.2 (7-1/4)

Without oil filter change 7.7 (6-3/4)

CAUTION:

® Be sure to clean drain plug and install with new washer.
[C): Drain plug

29 - 39 N-m (3.0 - 4.0 kg-m, 22 - 29 ft-Ib)
® Use recommended engine oil.

4. Check oil level.

5. Start engine and check area around drain plug and oil filter
for oil leakage.

6. Run engine for a few minutes, then turn it off. After several
minutes, check oil level.
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ENGINE MAINTENANCE

SMAQD10

Contact
point set

Cam

Distributor »
point gap: ¢

Set screw

I\
‘= Projected pin

SMAS038B for adjustment

Changing Oil Filter

1. Remove oil filter with a suitable tool.

WARNING:
Be careful not to burn yourself, as the engine and the engine
oil are hot.

2. Before installing new oil filter, clean the oil filter mounting
surface on cylinder block, and coat the rubber seal of oil
filter with a little engine oil.

3. Screw in the oil filter until a slight resistance is felt, then
tighten additionally more than 2/3 turn.

4. Add engine oil.

Refer to Changing Engine Oil.

Checking and Changing Distributor Breaker
Point
VISUAL CHECK

1. Check poins for excessive burning or pitting.

2. Use a point file to clean contact area and remove scale from
points.

Do not attempt to remove all roughness.

POINT GAP

1. Set contact point on the nose of cam, and check point gap
with oilless feeler gauge.
Point gap:
0.45 - 0.55 mm (0.018 - 0.022 in)
2. If out of specification, loosen contact point plate set screw
and adjust point gap by pivoting projected pin.
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ENGINE MAINTENANCE TB42

\ Small dwell

The wider point gap, the smaller
dwell angle.

MNarrow point gap

Large dwell
The narrower point gap, the larger
dwell angle.
SMA4TA

SMAA4B1B

Checking and Changing Distributor Breaker
Point (Cont'd)
DWELL ANGLE

1.
2.

Start engine and warm it up.
Run engine at idle speed and measure dwell angle with a
dwell meter.

Dwell angle: 34° - 40°
If dwell angle is not within the specified value turn off engine
and adjust point gap.
If dwell angle is not within the specified value when point
gap is correct, cam lobe is worn. replace cam.

DISTRIBUTOR BREAKER POINT

1.
2.

Install new set and adjust point gap and dwell angle.
Apply the specified grease to cam and cam head.

Checking and Changing Spark Plugs

1.

Disconnect ignition wires from spark plugs at boot. Do not
pull on the wire.

2. Remove spark plugs with spark plug wrench.

3. Clean plugs in sand blast cleaner.

4. Check insulator for cracks or chips, gasket for damage or
deterioration and electrode for wear and burning. If they are
excessively worn away, replace with new spark plugs.

Spark plug:

Standard type BP5ES

Hot type BP4ES
Cold type BPBES, BP7ES
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ENGINE MAINTENANCE

TB42

Side electrode

SMAA476

Less than 30 k2

SMAD15A

Thermostat housing
(Carburetor)

!
= —um
7

/ Groove
Bimetal chamber

L0 |

SMABS5A

Checking and Changing Spark Plugs (Cont'd)
5. Check spark plug gap.
Gap: 0.8 - 0.9 mm (0.031 - 0.035 in)
6. Install spark plugs. Reconnect ignition wires according to
Nos. indicated on them.
[0): Spark plug
20 - 29 N-m (2.0 - 3.0 kg-m, 14 - 22 ft-Ib)

Checking Ignition Wires
1. Inspect wires for cracks, damage, burned terminals and for
improper fit.
2. Measure the resistance of wires and check for intermittent
breaks by shaking them.
Resistance: Less than 30 kQ

If it exceeds the limit, replace the ignition wire with a new
one.

Checking Choke Mechanism

1. When engine is shut off and cold, check choke valve and
mechanism to make sure that they operate freely.

(1) Fully open throttie valve and insure that choke valve closes
properly.

(2) Push choke valve and, check it for binding or unsmooth
movement.

2. Check that bimetal cover index mark is set at the choke
housing index mark.

3. Start engine and run it at idle. Check to see if choke valve
gradually opens approaching full open as engine warms up.

Checking Positive Crankcase Ventilation (P.C.V.)
System

CHECKING P.C.V. VALVE

With engine running at idie, remove ventilation hose from rocker
cover, if valve is working properly, a hissing noise will be heard
as air passes through it and a strong vacuum should be felt
immediately when a finger is placed over valve inlet.

CHECKING VENTILATION HOSES

1. Check hoses and hose connections for leaks.
2. Disconnect all hoses and clean with compressed air. If any
hose cannot be freed of obstructions, replace.
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TB42

SMAB89B

<o

Down

o« g

=l

Hot air from exhaust

Cold air from

"= | fresh air duct

) \LE
C Air control
valve

Changing Positive Crankcase Ventilation (P.C.V))
Filter

Remove air cleaner cover and replace P.C.V. filter.

Checking Vacuum Hoses and Connections

Check vacuum hoses for improper attachment and for leaks,
cracks, damage, loose connections, chafing and deterioration.

Checking Automatic Temperature Control (A.T.C.)
Air Cleaner

Enai Temperature Air control Intake air
gine P valve position temperature
Stopped Any Closed —
Low Open Hot
Running
High Closed Cold

manifold cover SMAB908B
Canister ventilation hose
Vapor line
Canister
|
SMAB27B

Inspect vacuum hoses (Intake manifold to temperature
sensor and vacuum motor) for secure connections.

2. Check each hose for cracks or distortion.

3. Check A.T.C. system for proper function.

® Make sure that air control valve moves when engine is raced
under no-load.

® Make sure that air control valve partially rises as engine

warms up.
Refer to AUTOMATIC TEMPERATURE CONTROL (A.T.C.)

AIR CLEANER SYSTEM INSPECTION in EF & EC section.

Checking Vapor Lines

1.

Visually inspect vapor lines for proper attachment and for
cracks, damage, loose connections, chafing and deteriora-
tion.

Inspect vacuum relief valve of fuel tank filler cap for clogging,
sticking, etc.

Refer to EVAPORATIVE EMISSION CONTROL SYSTEM

INSPECTION in EF & EC section.
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Checking Exhaust Gas Recirculation (E.G.R.)
Control System (Gulf standard A/T model)

1. Start engine and warm it up sufficiently.

2. Make sure that the diaphragm of E.G.R. control valve moves
with a finger when raising engine speed.
If it does not move, check vacuum lines and T.V.V. valve.
Refer to EXHAUST GAS RECIRCULATION (E.G.R.) CON-

TROL SYSTEM INSPECTION in EF & EC section.

MA-20



ENGINE MAINTENANCE TD42

Front D2@E® @

SMA9068B

=
r For set No. 1 piston T.D.C.

OIGIOITYOYE

L For set No. 6 piston T.D.C.

Checking Tightening Torque
MANIFOLD BOLTS AND NUTS
Intake
[O): 15 - 20 Nem (1.5 - 2.0 kg-m, 11 - 14 ft-lb)
Exhaust
[3:25 - 29 N-m (2.5 - 3.0 kg-m, 18 - 22 ft-Ib)

Checking should be performed while engine is cold.

EXHAUST TUBE NUTS
[3:43 - 50 N-m (4.4 - 5.1 kg-m, 32 - 37 ft-lb)

Adjusting Intake and Exhaust Valve Clearance
Adjustment should be made while engine is warm but not
running.

1. Set No. 1 cylinder in top dead center on its compression

stroke, and adjust valve clearance @, @, @, ®, ® and @).
2. Set No. 6 cylinder in top dead center on its compression

stroke, and adjust valve clearance @), ®, @, @, @ and @.
Valve clearance:

Iintake @, @, ®, @, ® and @
0.35 mm (0.014 in)

Exhaust @, @, ®, ®, 10 and ©@
0.35 mm (0.014 in)

Adjusting screw lock nuts
[3:15 - 20 N-m
(1.5 - 2.0 kg-m, 11 - 14 ft-Ib)
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Alternator
IT] Adjusting bar
16 - 21
(1.6-2.1,12-15)—,
%

Fan pulley Y
-/

~ AJC compressor

LIT idier pulley nut
M 41 -52
' | (4.2-5.3,30-38)
Crank pulley
\
L P/S pump
[C] Adjusting bolt
16-21(1.6-2.1,12- 15}
P] : N-m (kg-m, ft-Ib) SMA786B

Checking Drive Belt

1. Inspect for cracks, fraying, wear or oil adhesion. Replace if
necessary.

The belts should not touch the bottom of the pulley groove.

2. Check drive belt deflection by pushing on the belt midway
between pulieys.
Adjust if belt deflections exceed the limit.

Unit: mm (in)

Used belt deflection Set deflection of
Limit Adjusted deflection new belt
Alternator 20 (0.79) 11-13(0.43-051) | 9-11(0.35-0.43)
Air conditioner
comprasior 105 (0.413) | 6-7(0.24-0.28) 5.6 (0.20 - 0.24)
Power steering 11.5-13.0 105-115
oil pump 20179 (0.453 - 0.512) (0.413 - 0.453)

Applied pushing

force 98 N (10 kg, 22 1b)

—Oil filler cap

SMAS07B

Qil pan drain plug

- SMA908B

Check drive belt deflections when engine is cold.
If engine is hot, check deflections after 30 minutes or more.
Changing Engine Oil
1. Warm up engine, and check for oil leakage from engine
components.
2. Remove oil filler cap and drain plug.
3. Drain oil and fill with new engine oil.
Refill oil capacity (Approximate):
With oil filter change
9.2¢ (8-1/8 Imp qt)
Without oil filter change
8.0Q (7 imp qt)
WARNING:
@ Be careful not to burn yourself, as the engine oil may be
hot.
® Be sure to clean and install oil pan drain plug with washer.
[C): Drain plug
54 - 59 N-m (5.5 - 6.0 kg-m, 40 - 43 ft-lb)
® Use recommended engine oil. Refer to Gi section.

4. Check oil level.

5. Start engine. Check area around drain plug and oil filter for
any sign of oil leakage.

6. Run engine for a few minutes, then turn it off. After several
minutes check oil level.
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SMADOSA g ' i % J

SMA4018

Changing Oil Filter

1. Remove oil filter with a suitable wrench.

WARNING:

Be careful not to burn yourself as engine and engine oil is hot.

2. Before installing new oil filter, smear a little engine oil on
rubber seal of oil filter and mounting surface on cylinder
block.

3. Install oil filter.

When installing oil filter, screw it in until a slight resistance is

felt, then tighten an additional 2/3 turn or more.

4. Add engine oil.

Reter to Changing Engine Oil.

Lubricating Injection Pump Governor Diaphragm
(In-line type)

1. Drain oil from governor chamber.

2. Lubricate governor diaphragm.
Fill with three to four droplets of diaphragm oil.
Diaphragm oil
OL36V1 or cod liver oil

Changing Engine Coolant

WARNING:

To avoid the danger of being scalded, never attempt to
change the coolant when the engine is hot.

1. Set heater “TEMP’ control lever all the way to “HOT”
position.

2. Open drain cock at the bottom of radiator, and remove
radiator cap.
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Changing Engine Coolant (Cont’d)

| — 3. Remove cylinder block water drain plug located at left rear

A of cylinder block.

4. Drain coolant and then tighten drain plug securely.
Cylinder block drain plug:
[©):29 - 39 N-m (3.0 - 4.0 kg-m, 22 - 29 ft-lb)

Fill radiator with water and warm up engine.

Stop engine and wait until it cools down.

Repeat step 2 through step 5 two or three times.

Drain water.

o N O

SMA9108

9. Fill radiator with coolant up to filler opening.
Follow instructions attached to anti-freeze container for
mixing ratio of anti-freeze to water.
Coolant capacity (With reservoir tank) (Approximate):
With heater
M/T 13.6% (12 imp qt)
Without heater
M/T 128¢ (11-1/4 Imp qt)
Slowly pour coolant through coolant filler neck to allow air in
system to escape.

SMAB78BE

10. Fill reservoir tank up to *“MAX"” level.
11. Run the engine at approximately 2,000 rpm for about one

fl_ﬂ minute.

N 12. Stop engine and cool it down, then refill the radiator and the
reservoir tank.

SMA4128

Checking Cooling System
CHECKING HOSES

Check hoses for proper attachment, leaks, cracks, damage,
loose connections, chafing and deterioration.

CHECKING RADIATOR CAP
Apply pressure to radiator cap by means of a cap tester to see
if it is satisfactory.
Radiator cap relief pressure:
78 - 98 kPa
(0.78 - 0.98 bar, 0.8 - 1.0 kg/cm’, 11 - 14 psi)

EG17650301 SLC613
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SMABT71B

SMAB798B
in-line type A Fuel filter
Sensor

Drain cock

In-line type B Sedimentor
e
Fuel filter
Sensor
Drain cock
SMAS118B
VE
e Fuel filter
Sensor
Drain cock

SMABS12B

Checking Cooling System (Cont’d)
Pull the negative-pressure valve to open it. Check that it closes
completely when released.

CHECKING COOLING SYSTEM FOR LEAKS

Apply pressure to the cooling system by means of a tester to
check for leakage.
Testing pressure:

98 kPa (0.98 bar, 1.0 kg/cm’, 14 psi)
CAUTION:

Higher than the specified pressure may cause radiator dam-
age.

Checking and Replacing Fuel Filter and Draining
Water

Be careful not to spill fuel in engine compartment. Place a rag
to absorb fuel.

REPLACING FUEL FILTER

1. Remove fuel filter sensor and drain fuel.

2. Remove fuel filter, using suitable tool.
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SMAO010

SMA9298

Engine Fuel line Fuel tank

SMAB828

Checking and Replacing Fuel Filter and Draining

Water (Cont’d)
. Wipe clean fuel filter mounting surface on fuel filter bracket
and smear a little fuel on rubber seal of fuel filter.

4. Screw fuel filter on until a slight resistance is felt, then
tighten an additionai more than 2/3 turn.

5. Install fuel filter sensor to new fuel filter.

6. Bleed air from fuel line.
Refer to Bleeding Fuel System in EF & EC section.

7. Start engine and check for leaks.

DRAINING WATER (VE type only)

1. Loosen drain cock and drain water.
Loosening drain cock 4 to 5 turns causes water to start
draining. Do not remove drain cock by loosening it
excessively.

2. Bleed air.

Refer to section EF & EC for fuel system bleeding instruc-
tions.

Checking Fuel Lines

Check fuel lines and tank for proper attachment, leaks, cracks,
damage, loose connections, chafing and deterioration.
CAUTION:

® Keep clean parts with compressed air when assembling.

Cleaning and Changing Air Cleaner Filter

Viscous paper type

The viscous paper type filter does not need cleaning between
renewals.

Dry paper type

It is necessary to clean the element or replace it at the
recommended intervals, more often under dusty driving condi-
tions.

MA-26



ENGINE MAINTENANCE TD42 l

Cleaning and Changing Air Cleaner Filter (Cont’d)

To properly tighten wing nuts, position clamps at four places
and tighten wing nuts until they touch air cleaner. Then
tighten them three more turns.

\— Duect
L
Duct cover

SMABE3B

Checking Cyclone Pre-air Cleaner

Remove dust cover and check duct for dust ciogging. Clean
away and dust.

EF792A

Checking Injection Nozzie

WARNING:
When using nozzle tester, do not allow fuel sprayed from
nozzle to contact your hand or body, and make sure that your
eyes are properly protected with goggles.
1. Check initial injection pressure by pumping tester handie
one time per second.
Initial injection pressure:
Used nozzle
9,807 - 10,297 kPa
(98.1 - 103.0 bar, 100 - 105 kg/cm’,
1,422 - 1,493 psi)
New nozzle
10,297 - 11,278 kPa

(103.0 - 112.8 bar, 105 - 115 kg/cm’,
1,493 - 1,635 psi)
® Always check initial injection pressure before installing
new nozzle.

MA-27



ENGINE MAINTENANCE | TD42

o

EF794A

Checking Injection Nozzle (Cont’d)

2.

3.

Check spray pattern by pumping tester handie 4 to 6 times
or more per second.

If spray pattern is not correct, clean injection nozzle tip or
replace it.

For details, refer to INJECTION NOZZLE ASSEMBLY in EF

& EC section.
[O}: Injection nozzle to cylinder head
54 - 64 Ne-m
(5.5 - 6.5 kg-m, 40 - 47 ft-Ib)
Spill tube nut
29 - 39 Ne-m
(3.0 - 4.0 kg-m, 22 - 29 ft-Ib)
Injection tube
20 - 25 N-m
(2.0 - 2.5 kg-m, 14 - 18 ft-lb)

Checking Idle Speed

Preparation

~Po0000 PNV

o

Make sure that injection timing is correct.

Make sure that injection nozzles are in good condition.
Make sure that the following parts are in good condition.
Air cleaner clogging

Glow system

Engine oil and coolant levels

Valve clearance

Air intake system (Qil filler cap, oil level gauge, etc.)

Set shift lever in “Neutral” position. Engage parking brake
and lock both front and rear wheels with wheel chocks.
Turn off air conditioner, lights and accessories.
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Checking Idle Speed (Cont’'d)

® Warm up engine until water temperature indicator points to middle of gauge.

® Lights, heater fan and all accessories are off.

® Attach tachometer’s pick-up to No. 1 fuel injection tube.

In order to take accurate reading of engine rpm, remove clamps that secure No. 1 fuel injection tube.

|

[ Start engine.
1,4
2 .\Ayy,
Check idle [ y N\ %
speed. f“"' Run engine at about 2,000 rpm for 3 o 5
@ about 2 minutes under no4oad. =
-
ﬂo:_ 6
SMA4068
v
L Run engine for one minute at idie speed. <+

= Adjusting screw ll;
h A/« Lock nut .\

Check idle speed,

IDLE SPEED: 7oo‘3° rpm

O.K. N.G.

In-line pump ——=

-9

SCIew / SMAszsa :

.| Adijust idle speed by turning idle speed
adjusting screw .

@ Race engine two or three times and allow engine to return to idle speed. If idle speed is not within
the specified range, check acceleration linkage for binding and correct it it necessary.
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Checking Ildle Speed (Cont’d)

AIR CONDITIONER EQUIPPED MODEL

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

2. Adjust idle speed to specified rpm without the air condi-
tioner operating.

3. Then check the idle speed when the air conditioner is

din) operating and make sure it is correct.

//- ( Unit: rpm

n =2 sMA915B 0
fdie speed {Air conditioner "ON*’) 850 50

If not, adjust it by turning F.I.C.D. actuator stroke adjusting
screw.
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SMA211A

SMAS41B

SMA741A

Filler plug

SMA103

Drain plug

SMA255A

Checking Exhaust System

Check exhaust pipes, muffler and mounting for improper at-
tachment, leaks, cracks, damage, loose connections, chafing
and deterioration.

Checking Clutch Fluid Level and Leaks

if fluid level is extremely low, check clutch system for leaks.

Checking Clutch System

Check fluid lines and operating cylinder for improper attachment,
cracks, damage, loose connections, chafing and deterioration.

Checking M/T Oil Level

Never start engine while checking oil level.

1. Check manual transmission for leakage.
2. Check oil level.

[Q): Filler plug
25 - 34 N-m (2.5 - 3.5 kg-m, 18 - 25 ft-Ib)

Changing M/T Oil
Oil capacity:
3.9 liters (6-7/8 Imp pt)

[3): Drain plug
25 - 34 N-m (2.5 - 3.5 kg-m, 18 - 25 ft-Ib)
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'E ‘@ Transmisson —
£ Sealing grommet

SMA3698

e Front side
Hot: 50 -80°C O.K.
{122- 176°F)

5

e ® Reverse side
Cold: 30 -50°C
(86 - 122°F)
ad OX. SMA898B

Check fluid for smell.

SMA107

Checking Water Entry

Check water entry in the clutch housing by removing the
sealing grommet, whenever driving in deep water or mud.

Checking A/T Fluid Level

1. Check for fluid leakage.

2. Check fluid level.
Fluid level should be checked using “HOT" range on
dipstick at fluid temperatures of 50 to 80°C (122 to 176°F)
after vehicle has been driven approximately 5 minutes after
engine is warmed up. But it can be checked at fluid
temperatures of 30 to 50°C (86 to 122°F) using ''COLD”
range on dipstick for reference after engine is warmed up
and before driving. However, fluid level must be rechecked
using “HOT” range.

(1) Park vehicle on level surface and set parking brake.

(2) Start engine and then move selector lever through each
gear range, ending in “P”.

(3) Check fluid level with engine idiing.

(4) Remove dipstick and wipe it clean with lint-free paper.

{(5) Re-insert dipstick into charging pipe as far as it wili go.

(6) Remove dipstick and note reading. If level is at low side of
either range, add fluid to the charging pipe.

Do not overfill.

3. Check automatic fluid condition.
Check fluid for contamination. If fluid is very dark or smeils
burned, or contains the frictional material (clutches, band,
etc.), check operation of A/T.

Refer to section AT for checking operation of A/T.
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Changing A/T Fluid

1. Drain fluid by removing oil pan.
2. Replace gasket with new one.
3. Refill with fluid and then check fluid level.
Oil capacity (With torque converter):
8.5 liters (7-1/2 Imp qt)

SMABSS51B

Checking Transfer Oil Level

Never start engine while checking oil level.
1. Check transfer for leakage.
2. Check oil level.
[3: Filler plug
25 - 34 N-m (2.5 - 3.5 kg-m, 18 - 25 ft-Ib)

Changing Transfer Oil

XZZT'& Oil capacity:
el 2.2 liters (2 Imp qt)
: [C): Drain plug
25 - 34 N-m (2.5 - 3.5 kg-m, 18 - 25 ft-Ib)
Drain
plug

m SMAS37B

Checking Propeller Shaft

Check propeller shaft for damage, looseness or grease leakage.
Tightening torque: Refer to section PD.

SMA9458
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Front Greasing Nipples of Propeller Shafts
LL R be CGRESD Apply multi-purpose grease to nipples of propeller shafts.

| l!ég E]
Grease nipples

Grease nipples

Pickup model

@

SMAS43B
Rear
Grease nipples
;_f X \
@ 8 \
1
SMA9448

Checking Differential Gear Oil
1. Check differential carrier for oil leakage.
2. Check oil level.
[3: Filler plug
59 - 98 N-m (6 - 10 kg-m, 43 - 72 ft-lb)

Rear

'
—— Filler plug )

Fill to this level.

SMA108
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Front
Drain plug

SMAGB17

v

- p—ry
e -
- "] Drain plug

SMA109
=
r\w—@
(1] ] | | |
| 1
\‘ ‘Il |
| ]
: |
1
= Multi-purpose_n_
grease area & SFA469A

Changing Differential Gear Oil

Oil capacity:
Front
H233B

5.4 liters (4-3/4 Imp qt)
4.3 liters (3-3/4 Imp qt)

Oil capacity:
Rear
H233B
2.1 liters (1-7/8 Imp qt)
H260
4.7 liters (4-1/8 Imp qt)
[3): Drain plug

... Except for Pickup
... For Pickup

59 - 98 N-m (6 - 10 kg-m, 43 - 72 fi-Ib)

Limited-slip differential gear
@ Use only approved or recommended limited-slip differential

gear oil.
Limited-slip differential identification.

(1) Lift both rear wheels off the ground.
(2) Turn one rear wheel by hand.

(3) If both rear wheels turn in the same direction simultaneously,
vehicle is equipped with limited-slip differential.

Checking Front Wheel Bearing Grease

Check that wheel bearings operate smoothly.
Check front wheel bearings for grease leakage and water or

dust entry.

Replace front wheel bearings or front wheel bearing grease

if wheel bearings do not turn smoothly.

Repacking Front Wheel Bearing and Axle Joint
Grease

FRONT WHEEL BEARING GREASE
Apply multi-purpose grease sparingly to the following parts:

Threaded portion of spindie

Contact surface between wheel bearing washer and outer

wheel bearing
Grease seal lip
Wheel hub (as shown at the left)
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SFA196

SMA9468

SMAS4SE

SMA732A

Repacking Front Wheel Bearing
and Axle Joint Grease (Cont’d)
AXLE JOINT GREASE

@ Drain approximately 2 liters (1-3/4 Imp qt) of differential oil.
® Remove knuckle spindie.

@ Slightly pull out axle and repack axle joint with recom-
mended grease.

Refer to FA section.

Checking Free-running Hub Grease

Check free-running hub grease for leakage and water or dust
entry.

Checking Water Entry in Knuckle Flange

® Check for water entry in knuckle flange by removing one

bolt of lower knuckle flange bearing cap and probing with a
suitable thin bar.

® After checking, be sure to reinstall the bolt to a tightening
torque of 30 to 40 Nem (3.1 to 4.1 kg-m, 22 to 30 ft-ib).

Checking Brake Fluid Level and Leaks

If fluid level is extremely low, check brake system for leaks.

Checking Brake System

Check brake fluid lines and parking brake cables for improper
attachment, leaks, chafing, abrasion, deterioration, etc.
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!.% 7
i

SMA260A

SMAS22A

Changing Brake Fluid

1. Drain brake fluid from each air bieeder valve.

2. Refill until new brake fluid comes out from each air bleeder
valve.
Use same procedure as in bleeding hydraulic system to refill
brake fluid.
Refer to section BR.

® Refill with recommended brake fluid “DOT 3”.

® Never reuse drained brake fluid.

@ Be careful not to splash brake fluid on painted areas.

Checking Brake Booster, Vacuum Hoses,
Connections and Check Valve

Check vacuum lines, connections and check valve for improper
attachment, air tightness, chafing and deterioration.

Checking Disc Brake
Check condition of disc brake components.

ROTOR

Check condition and thickness.
Standard thickness:
CL36VA
22.0 mm (0.866 in)
AD20VC
18.0 mm (0.709 in)
Minimum thickness:
CL36VA
20.0 mm (0.787 in)
AD20VC
16.0 mm (0.630 in)

CALIPER
Check operation and leakage.
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SBR205A

Check condition of
inner surface of drum

Inner diameter
e

SMABABE

SMAB498

Checking Disc Brake (Cont’d)
PAD
Check wear or damage.
Standard thickness:
11.0 mm (0.433 in)
Minimum thickness:
2.0 mm (0.079 in)

Checking Drum Brake

Check condition of drum brake components.

WHEEL CYLINDER
Check operation and leakage.

DRUM

Check condition and inner surface.
Standard diameter:
295 mm (11.61 in)
Drum repair limit (Inner diameter):
296.5 mm (11.67 in)

LINING

Check wear or damage
Standard thickness:
6.1 mm (0.240 in)
Lining wear limit (Minimum thickness):
1.5 mm (0.059 in)

Balancing Wheels

Adjust wheel balance using the road wheel center.
Maximum allowable unbalance at rim flange:
10 g (0.35 o2)
Tire balancing weight:
5-60g (0.18 - 2.12 o2)
Spacing 5 g (0.18 oz)
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J

Tire Rotation

The number of plies is the same
on both front and rear tires.

[O): Wheel nuts
Right front Right rear 118 - 147 N-m (12 - 15 kg-m, 87 - 108 ft-Ib)
Spare
=
Radial \b
tire @
C B )
Left front Left rear
SMA8008

The number of plies

differs between front

and rear tires.
Right front Right rear Spare
( ) ol

N
Radial
tire
c—) C =
Left front Left rear
SMA942B

Checking Power Steering System Fluid and
Lines

® Check fluid tevel, when the fluid is cold.

® Check lines for improper attachment, leaks, cracks, damage,
loose connections, chafing and deterioration.

Checking Steering Gear Oil Level and Leaks

@ Check steering gear for oil level and leakage.
® Check oil level.
Oil level:
Distance “A”
37 mm (1.46 in) or less
Be careful not to overflow gear oil when filling up.

(On vehicle) SMAGE0B
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‘ Checking Steering Damper

Check steering damper for damage and oil leakage.

Checking Steering Gear Box and Linkage

STEERING GEAR

® Check gear housing and boots for looseness, damage or
grease leakage.

® Check connection with steering column for looseness.

STEERING LINKAGE

® Check ball joint, dust cover and other component parts for
looseness, wear, damage or grease leakage.

Greasing Steering Linkage

Apply multi-purpose grease to greasing points using suitable
grease nipples.

@
i

7

J

SMA939B
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Lubricating Hood Latches, Locks and Hinges

SMA9348

Checking Seat Belts, Buckles, Retractors,

Anchors and Adjuster

CAUTION:

1. If the vehicle is collided or over-
turned, replace the entire belt
assembly, regardless of nature of

accident.

2. if the condition of any compo-
nent of a seat belt is question- Check belts for
able, do not have seat belt re- damage
paired, but replaced as a belt ’ /
assembly. Check anchors for 7

3. If webbing is cut, frayed, or loose mounting. / Vi

damagd, replace belt assembly. -
4. Do not spill drinks, oil, etc. Check retractor &7
on inner lap belt buckle. Never for smooth
oil tongue and buckle. operation.
5. Use a NISSAN genuine seat
belt assembly.

[C] Anchor boit

35.8-45.6 N-m
(3.65 - 4.65 kg-m, 26.4 - 33.6 ftb)

SMA9358
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Engine Maintenance

INSPECTION AND ADJUSTMENT
Drive belt deflection

Unit: mm (in)

Valve clearance (Hot)

Unit: mm (in)

Intake 0.38 (0.015)
el ection _ Exhaust 0.38 {0.015)
Set deflection
. Adjusted of new belt
(A deflection
A 16 (0.63) 13-15 10-12 Ignition timing and idle speed
rernator ! (0.51-0.59) |(0.39-0.47)
AT (in
M/T N T
Air conditioner 11 (0.43) 8-10 6-8 D" position)
compressor : (0.31-0.39} | (0.24 -0.31) =
Ignition timing & o
10721
Power steering oil 19(0.75) 15 - 17 14 - 16 B.T.D.C. degree
pump ) {0.59-0.67) | (055 -0.63}
Idle speed mm 650:50
Applied pushing 98 N (10 kg, 22 Ib)
force
Oil capacity (Refill capacity) Distributor
Unit: 2 {Imp qt) Point gap mm (in) 0.45 - 0.55 (0.018 - 0.022)
With oil filter change 8.2 (7-1/4) Dwelil angle degree 34° -40°
Without oil filter change 7.7 (6-3/4)
- Mixture ratio
Cooling system check
AT lin

Unit: kPa (bar, kg/cm?, psi)

M/T

“D" position)

Cooling system testing

pressure 98 (0.98, 1.0, 14)

78 -98

Radiator cap relief pressure (0.78 -0.98,0.8-1.0,11-14)

Coolant capacity {(With reservoir tank)

Unit: £ (Imp qt)

With heater
M/T 13.9 (12-1/4)
A/T 136 (12)
Without heater
M/T 13.3(113/4)
AT 13.0(11-1/2)
Spark plug
Standard type BPSES
Hot type BP4ES
Cold type BPGES, BP7ES
Plug gap 0.8 -0.9 mm (0.031 - 0.035in)

Idle CO %

1.5¢0.5
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Engine Maintenance (Cont’'d)
TIGHTENING TORQUE

Unit N-m kg-m ft-lb

Intake manifoid boltsand 16 - 19 16-1.9 12-14

nuts

Exhaust manifold bolts 27-31 28-3.2 20-23

and nuts

Exhaust tube nuts 43-50 44-51 32-37

Carburetor nuts 16-19 1.6-19 12-14

Valve rocker adjusting 16 - 22 16-2.2 12-16

nuts

Rocker cover screw 1-3 0.1-0.3 0.7 -2.2

Alternator adjusting lock 21-26 2.1-2.7 15-20

bolt

Alternator adjusting bar 43 -55 44-56 32-41

fixing bolt

Alternator securing bolt 59-75 6.0-76 43 -55

Power steering pump 21-26 21-27 15.20

adjusting lock bolt

{dler puliey lock nut 43 -55 44-56 32-41

Cylinder block drainplug 34 -44 3.5-45 25-33

Air cleaner wing nuts After wing nuts touch air cleaner,
tighten them three more turns.

Qil pan drain plug 29-39 3.0-40 22-29

Spark plug 20-29 20-3.0 14-22

Distributor securing bolt 13-16 1.3-1.6 9-12
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Engine Maintenance (Cont’d)

INSPECTION AND ADJUSTMENT

Valve clearance (Hot)

Drive belt deflection Intake and exhaust mm {in) 0.35 (0.014)
Unit: mm (in)
Used belt deflection
= Set deflection Idle speed
Limit Adjusted of new belt
Sefiect S0 F.1.C.D. OFF F.1.C.D. ON
20 11-13 9-11 0
Idle speed rpm 700 850
Altemator (0.79) (0.43-0.51) | (0.35-0.43) s 0 =50
Air conditioner 105 6-7 5-6
-0. .20-0.24 q
compressor (0.413) (0.24 - 0.28) (0.20 - 0.24) Cooling system
Power steering 20 115-13.0 105-115 Radi lief 78 - 98
T i 0.453 - 0.512 ] .0. adiator cap relief pressure -
pump (0.79) {0.453 -0.512) | (0.413 - 0.453) KPa (bar, kg/em? , psi}  (0.78 - 0.98, 0.8 - 1.0, 11 - 14)
Applied
e ot . 98 N (10 kg, 22 Ib) Cooling system leakage
testing pressure 98 (0.98, 1.0, 14)
Inspect drive belt deflections when engine is cold. kPa (bar, kg/cm?, psi)
If engine is hot, check deflections in 30 minutes or more.
Injection nozzle TIGHTENING TORQUE
Injection pressure Unit N-m kg-m ftlb
kPa (bar, kg/em?, psi)
3 P 9,807 - 10,297 Intake manifold nut/bolt  15-20 1.5-20 11-14
Used nozzle (98.1 - 103.0, 100 - 105, .
1422 1,493) Exhaust manifold nut 25-29 25-30 18-22
Alternator adjusting bar 16 - 21 1.6-2.1 12-15
10,297 - 11,278 bolt
New nozzle - .
1103.0-112.8,105- 115, Idler pulley nut 41.52  42-53  30.38
1,493 - 1,635)
(A/C compressor)
P/S oil pump adjusting 16-21 16-2.1 12-15
Oil capacity (Refill capacity) L3
Qil pan drain plug 54 - 59 55-6.0 40-43
Unit: 2 (imp qt} L
Injection nozzle to 54 -64 5.5-6.5 40-47
With oil filter change 9.2 (8-1/8) cylinder head
Spill tube nut 29-39 30-4.0 22-29
Without oil filter change 8.0(7)
Injection tube flare nut 20-25 20-25 14-18
Coolant capacity (With reservoir tank) Valve clearance adjusting  15.20 15-20 11-14
screw lock nut
s BialICT) Rocker cover screw 1.2 0.1-02 07-1.4
With heater Cylinder block drain piug 29 - 39 3.0-40 22-29
M/T 13.6 (12)

Without heater
M/T 12.8(11-1/4)

Air cleaner wing nuts

After wing nuts touch air cleaner,
tighten them three more turns.
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Chassis and Body Maintenance

INSPECTION AND ADJUSTMENT

Clutch

Unit: mm (in)

Front wheel alignment (Unladen* 1)

Pedal height “H"*

202 - 212 (7.95 - 8.35)

Pedal free play “"A"

1.0-3.0 (0.039-0.118)

Front axle and front suspension

Wheel bearing preload

Wheel bearing axial end play
mm (in)

0-0.08 (0 - 0.0031)

Wheel bearing lock nuts
Tightening torque
N-m (kg-m, ft-Ib)

167 - 196 (17 - 20, 123 - 145)

Retightening torque after
untightened
N-m (kg-m, ft-Ib)

3-5(0.3-05,2.2-3.6)

Measured starting force
At wheel hub bolt
N (ka. Ib)

Applied model Hardtop Wagon Pickup
Camber dearee 1 5 1
2°20° O Es  AOines 2°50
Caster degree _3°20’ 2°05°-3°056 . 2°50°
Kingpin inclination o
degree ¥ 8
Toe-in mm (in)
degree
Radial tire
10R15-6PRLT —2to 09(,—0.0;8 to 0) _
-9't0 0
215/80R16 107Q, 0-2(0-0.08)
7.50R16 o-9
Bias-tin 1-3(0,04-0.12)
ias tire 9. 18"
Front wheel turning angle
(full turn) degree
Inside 30° -32° 28° - 30°
Outside 27° - 2¢° 28° -30°

Turning adjusting nut in tight-
ening direction and measuring

staring force
At wheel hub bolt
N (kg, Ib}

Calculated wheel bearing
preload; B — A
At wheel hub bolt
N (kg, b}

0-186(0-19,0-4.2)

#4. Tankful of fuel, radiator coolant and engine oil full.
Spare tire, jack, hand tools, mats in designated position.
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Chassis and Body Maintenance (Cont’d)

Brake TIGHTENING TORQUE
Unit: mm (in) Unit N-m kg-m frlb
Disc brake Clutch
re Pedal stopper lock nut - 16 - 22 16-22 12-16
ick
Standard thickness CL36VA 11.0 (0.433) Master cylinder push 8-11 08-1.1 58-8.0
AD20vVC 11.0 (0.433) rod lock nut
Minimum thickness CL36VA 2.0 (0.079) Manual transmission
AD20VC 2.0 (0.079) Drain and filler plugs 25 -34 25.35 18-25
Rotor Transfer
Standard Drain and filler plugs 25-34 25-35 18-25
thickness CL36VA 22.0 (0.866) I . .
Differential carrier
AD20VC 18.0 (0.709) Drain and filler plugs
o Front 39 -59 4-6 29 -43
I\:l_f;mum CL36VA 20.010.787) Rear 59 -98 6-10 43 -72
thickness AD20VC 16.0 (0.630)
Front axie and front
Drum brake suspension
Drum Tie-rod lock nut 25-28 25-29 18-21
Standard inner diameter 295.0 (11.61)
Brake
Repair limit 296.5(11.67) Air bleeder valve 7-9 0.7-09 5.1-65
i o 2- 9-11
Cining Isto:':ar:p switch 12-15 1.2-15
Standard thickness 6.1 (0.240) ock nu
Brake booster input 16 - 22 16-22 12.16
Repair limit 1.5 (0.059) rod lock nut
Pedal free height Wheel and tire 3
AT 202 -212(7.95 - 8.35) Wheel nut 118-147 12-15 87-108
M/T 192 - 202 (7.56 - 7.95)
Pedal depressed height 120 (4.72) or more
Parking brake
Number of notches
[at pulling force 196 N 7-9
{20 kg, 44 Ib)]
Wheel and tire
Wheel balance
{Maximum allowable unbalance 10 (0.35)
at rim flange) ar (0z)

5-60(0.18-2.12)

Tire balancing weight  gr (0z) Spacing 5 (0.18)
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PREPARATION

*: Special tool or commercial equivalent

SPECIAL SERVICE TOOLS

Tool number
Tool name

Description

Engine application

TB42

TD42

ST0501S000*

Engine stand

assembly

(1) $T05011000
Engine stand

(2 ST05012000
Base

Disassembling and assembling

KV10106500*
Engine stand shaft

KV11104800*
Engine sub-
attachment

KV101092S0*

Valve spring

compressor

@ Kv10109210
Compressor

@ KV10111200
Adapter

Disassembling and assembling
valve components

EM03470000*
Piston ring compressor

Installing piston assembly
into cylinder bore

ST16610001*
Pilot bushing puller

bushing

Removing crankshaft pilot
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PREPARATION

*: Special tool or commercial equivalent

Tool number
Tool name

Description

Engine application

TB42 TD42

KV11104550
Cam bushing
replacer set
@ KVv11104510
Replacer bar
@ KV11104520
Guide plate
(® KV11104530
Adapter
{1st bushing)
@ ST15243000
Drift

Removing and installing
cam bushing
@

&)

WS39930000*
Tube presser

Pressing the tube of fluid
gasket

KV10111100
Seal cutter

Removing oil pan

KV10107900"
Valve oil seal puller

Disassembling vaive oil seal

g

KV11103400
Valve oil seal drift

Installing valve oil seal

KV10113000
Valve oil seal drift

Installing valve oil seal

ST11033000"
Valve guide drift

Removing valve guide

EM-3



PREPARATION

*: Special tool or commercial equivalent

Tool number Engine application

Tool name

Description

TB42

TD42

KV11103900*
Valve guide drift

Installing valve guide

ST11032000"
Valve guide reamer
8.0 mm (0.315 in) dia.

Reaming valve guide

@M Kvi1101110
Valve seat remover

@ KV11103610
Adapter (Intake)}

(® KV11103620
Adapter (Exhaust)

Removing valve seat

(D ST15243000
Valve seat drift

@ KVv11103810
Adapter {Intake)

(3 Kv11103820
Adapter (Exhaust)

Installing valve seat

@D KV11104010
Cylinder liner tool

@KV11104110
Adapter for
removing

@ KV11104030
Adapter for
installing

Removing and installing
cylinder liner

\

%([ﬂ{{ (0

ey
Emmu(

EM-4



PREPARATION

*. Special tool or commercial equivalent

Tool number

Description
Tool name P

Engine application

TB42 TD42

KV111033S0
Engine stopper
@ KV11103310
Stopper plate
@ Kv10105630
Stopper gear

Preventing crankshaft from
rotating

KV10109300*
Injection pump drive
gear holder

Preventing drive gear from
rotating (VE-type)

KV11103000*
Injection pump drive
gear puiler

Removing drive gear
(VE-type)

Q@ ED19601000
Compression gauge

@ ED19600600
Compression gauge
adapter (for glow
plug hole)

® ED19600700
Compression gauge
adapter (for injector
hole)

Checking compression
pressure
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PREPARATION

COMMERCIAL SERVICE TOOLS

Engine application
Tool name Description
TB42 TD42
Pulley holder Holding camshaft pulley
. while tightening or X _
- loosening camshaft bolit
Valve guide drift . A= 115 mm) Removing and
intake: (0.453 in) dia. . :
Exh.m:} B=76mm |ns.taII|ng valve
{0.299 in) dia. guide
x —
. D, =8.0mm i
Valve guide reamer o 1 (0315 o] di. Re'zmlng valve
Exhaust: / D, = 122 mm guide (D) or
(0.480 in) dia. hole for over-
size valve guide
(@) A -
= @
Dl
Valve seat cutter set Finishing valve
seat dimensions X X
i R A =90 mm H
Front oil seal drift (354 in) dia. lr.astallmg front
B =57 mm oil seal X _
{2.24 in) dia.
. . =110 .
Rear oil seal drift o (4_33"':) . Installing rear
B =85 mm oil seal X _
(3.35 in) dia.
: H H A =225 mm -
Piston pin drift {0.825 in) dia. !R:trt;:alylng ?:td
B =125 mm A ) in ing piston X _
(0.492 in) dia. e pin
Piston ring expander Removing and
installing piston X X
ring
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COMPRESSION PRESSURE TB42

Measurement of Compression Pressure
(On-vehicle service)

O~

Fuel cut solenoid

10.

Warm up engine.

Turn ignition switch off.

Remove air cleaner and all spark plugs.
Disconnect distributor center cable.

Disconnect fuel cut solenoid valve connector.

Attach a compression tester to No. 1 cylinder.
Depress accelerator pedal fully to keep throttle valve wide
open.
Crank the engine and record the highest gauge indication.
Repeat the measurement on each cylinder as shown below.
Always use a fully-charged battery to obtain specified
engine revolution.
Compression pressure: kPa (bar, kg/cm’, psi)/rpm
Standard
1,177 (11.77, 12.0, 171)/200
Minimum
883 (8.83, 9.0, 128)/200
Difference limit between cylinders:
98 (0.98, 1.0, 14)/200
If cylinder compression in one or more cylinders is low, pour
a small amount of engine oil into cylinders through the spark
piug holes and retest compression.
If adding oil helps the compression, piston rings may be
worn or damaged. If so, replace piston rings after check-
ing piston.
It pressure stays low, a valve may be sticking or seating
improperly. Inspect and repair valve and valve seat. (Refer
to S.D.8.). If valve or valve seat is damaged excessively,
replace them.
If compression in any two adjacent cylinders is low and if
adding oil does not help the compression, there is leak-
age past the gasket surface. If so, replace cylinder head
gasket.
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ENGINE REMOVAL

(2 7798

(79-10.0,57 -72)

[C). Nm (kg-m, ftib)

SEM9398B

Front sid(-/x

\ 4

Engine down

SEM942B

WARNING:

a.
b.
c.

e
CA
°

(1)

Situate vehicle on a flat and solid surface.

Place chocks at front and back of rear wheels.

Do not remove engine until exhaust system has com-
pletely cooled off.

Otherwise, you may burn yourseif and/or fire may break
out in the fuel line.

For safety during subsequent steps, the tension of wires
should be slackened against the engine.

Be sure to hoist engine in a safe manner.

UTION:

When lifting engine, be careful not to strike adjacent parts,
especially accelerator wire casing, brake lines, and brake
master cylinder.

In hoisting the engine, always use engine slingers in a
safe manner.

For engines not equipped with engine slingers, attach
proper slingers and bolts described in the PARTS CATA-
LOG.

Remove engine after disconnecting from transmission.

Before removing two mounting bolts from upper side of
transmission, remove front engine mounts and lower engine
to the level of the front mount.
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ENGINE REMOVAL TB42

(2) Before separating transmission and rear plate, remove
transmission mounting bolts. Position Tool into mating sur-
face of transmission and rear plate, and slide it along mating

surface.
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OL-N3

Syvewss

b oil law%
? Thsrrnoswt gauge guide

-19 [ 13-16
il level gauge (13-16,9-12)

Distributor

Gasket 6’ H 2731

Exhaust manifold

Spark plug
20 29 (2.0-3.0,14 - 22)

21.28 [C)16.19

- - & " \‘Yj 3 \ 1
/ pulley
2 : 19, [T 16-10 [0 9-11
16 - 20) 12.14) / (16-1.9, L (0.9- 1.1,
: n 12-14)~ Insulator 6.5 - 8.0)

21.27 (18:19

Water pump

Fuel pump S E

59 - 76 O] a3.85

{6.0 - 7.6, 43 - B6) ﬁ 4.4.56,
32.41)

Adjusting bolt Adjusting bar

Qil cooler Alternator

bracket
Alternator

Oil filter [C] s9-75(6.0-7.6, 43-55)

Cooling fan

(2.8 -3.2,20 - 23}

9-11
(0.8-1.1,
6.5 -8.0)

M : N-m (kg-m, ft-lb)

S1HVd ININOdJWOD H31NO




OIL PAN TB42

Qil pan side

Fam LM—G\I{

[Liquid gasket type] |\ (V]
S
S\

SEMB84A

Removal (On-vehicle service)

1. Drain engine oil.

® When installing drain plug washer, make sure it faces
correct direction.

2. Remove engine gussets.

2. Remove engine gussets.

3. Remove oil pan.
(1) Remove oil pan bolts and nuts in numerical order.

The following operation is only for the liquid gasket type.

(2) Insert Tool between cylinder block and oil pan.

e Do not insert screwdriver, or oil pan flange will be
deformed.

® Do not insert Tool into rear oil seal retainer portion;
otherwise, it will be damaged.

(3) Slide Tool by tapping its side with a hammer, and remove oil
pan.
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OiL PAN TB42

SEMO067B

Cut here.
|

Liquid gasket

SEMO11C

7 mm (0.28 in)
e
£

Inner
side

SEMO012C

SEMO0668

Installation (On-vehicle service)
LIQUID GASKET TYPE

1.

w

X Xak |

Before installing oil pan, remove all traces of liquid gasket
from mating surface using a scraper.

Also remove traces of liquid gasket from mating surface of
cylinder block. -

Apply a continuous bead of liquid gasket to mating surface
of oil pan.

Use Genuine Liquid Gasket or equivalent.

Be sure liquid gasket is 3.5 to 4.5 mm (0.138 to 0.177 in)
wide.

Apply liquid gasket to inner sealing surface instead of
surface where there is no groove at bolt hole.

Attaching should be done within 5 minutes after coating.
Install oil pan.

Install bolts and nuts in reverse order of removal.

Wait at least 30 minutes before refilling engine oil.

CONVENTIONAL GASKET TYPE

1.

Before installing oil pan, remove all traces of liquid gasket
from mating surface using a scraper.

Also remove traces of liquid gasket from mating surface of
cylinder block.

Perform the above operation only when liquid gasket is used
between oil pan and cylinder block.

2.
[ ]

Install gasket and oil pan.
Install bolts and nuts in reverse order of removal.
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Distributor
drive gear
[ 132.1a2 4
(135 - 145,98 - 106) %

Spring W
Chain tensioner “‘M“*l—\ /@r

=M -
o yo/
Chain guide . "\5.
O 7.8 L
(0.7 - 0.8, 6.1 - 5.8) f
“

() 24.28
(24.29,17.21)
[ 7-8 2 N
{0.7-0.8,5.1.5.8) (05 [O] 7-8(0.7-0.8,6.1-5.8)
4

Water pump

Timing chain

€L-N3

Oil pump chain

NIVHO ONINIL

Chain tensioner

105 - 112)

[ 21.26 (21 -2.7,15 - 20)

M : N-m (kg-m, ft-Ib)
Front oil seal @

Crank pulley

(7]
m
2
o
&




TIMING CHAIN

SEM9498

CAUTION:

® After removing timing chain, do not turn crankshaft and
camshaft separately, or valves will strike piston heads.

® When tightening camshaft bolt, oil pump sprocket nuts
and crank pulley bolt, apply new engine oil to the threaded
portions and seat surfaces of bolts or nuts.

Removal (On-vehicle service)

1. Drain coolant from radiator.

Be careful not to spill coolant on drive belts.
Remove radiator and cooling fan.

Remove the following belts.

Power steering drive belt

Alternator drive belts

Compressor drive belt

XN Badd

4. Set No. 1 piston at T.D.C. on its compression stroke.

5. Remove the following parts.
® Power steering pump and power steering bracket
® A/C compressor, idler pulley and compressor bracket
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TIMING CHAIN

L) |
/k;‘l, Camshaft
/sprm: ket
v

~-Chain tensioner
, 5 . -

SO

I

i 3
Chain guide ™~

Il I semesas

Removal (On-vehicle service) (Cont’d)
6. Remove crankshaft pulley.

7. Remove distributor.

8. Remove oil pan.
9. Remove front cover.

10. Remove the following parts.
® Chain tensioner
@ Oil pump chain and sprocket

11. Remove the following parts.

@ Chain tensioner

® Chain guides

@ Timing chain and sprocket

Carefully remove chain tensioner. Otherwise, spring may fall.
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TIMING CHAIN

l’l‘\
Chain
- semssae|

guide /"~

\

Short

SEMS59B

Inspection
Check for cracks and excessive wear at roller links. Replace
if necessary.

Instaliation (On-vehicle service)

1. Install camshaft sprocket and timing chain.

® Confirm that No. 1 cylinder is set at T.D.C. on its compres-
sion stroke.

@ Set timing chain by aligning its mating marks with those of
crankshaft sprocket and camshaft sprocket.

2. Tighten camshaft sprocket bolt.

3. Install chain tensioner and chain guides.
® Adjust protrusion of timing chain tensioner spindle to 0
mm (0 in) with slack chain guide.

4. Install oil pump sprocket and oil pump chain.
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TIMING CHAIN

SEMS608B

SEMS81B

Diameter of liquid gasket
2.0-3.0mm (0.079 -0.118 in)
@

SEM9628B

Mark (1)
Make (=) on
on housing =B
gear (Position of mark after
assembling distributor
Mark (@ (=) with No. 1 cylinder at
on housing T.D.C.)' l
[}
(Align mark before assembling distributor}
SEM963B

Installation (On-vehicle service) (Cont’d)

5%

8.

Install oil pump chain tensioner.
Tighten bolts while applying pressure to oil pump chain with
one hand.

Before installing front cover, remove all traces of liquid
gasket from mating surface using a scraper.

Apply a continuous bead of liquid gasket to front cover.
Use Genuine Liquid Gasket or equivalent.

Coat of liquid gasket should be maintained within 2.0 to
3.0 mm (0.079 to 0.118 in) dia. range.

Attach front cover to cylinder block within five minutes
after coating.

Wait at least 30 minutes before refilling engine oil or
starting engine. -

Install front cover.

Be careful not to damage cylinder head gasket.

9.

Install oil pan.

Refer to Installation of OIL PAN.
10. Install crankshaft pulley.

11. Install distributor.

Set the distributor gear position.
[Be sure mark 2 ([—]) on housing is aligned with mark
on gear.]
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TIMING CHAIN

Installation (On-vehicie service) (Cont’'d)
12. Make sure that No. 1 cylinder is set at T.D.C. and that
distributor rotor is set at No. 1 cylinder spark position.
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OIL SEAL REPLACEMENT TB42

VALVE OIL SEAL (On-vehicle service)
1. Remove air cleaner and air duct.

2. Remove rocker cover.

3. Remove rocker shaft assembly.

4. Remove valve springs and valve oil seals with Tool.
Piston concermed should be set at T.D.C. to prevent valve

from falling off.

5. Apply engine oil to new valve oil seal and install it with Tool.
® Before installing valve oil seal, install inner valve spring

seat.

Valve
oil seal
inner valve & a6
spring seat (0.181)
— 1.0
] {0.039)
Unit: mm (in) SEM9658
OIL SEAL INSTALLING DIRECTION
® When installing a new front or rear seal, make sure its
mounting direction is correct.
Engine Engine
inside outside
Qil seal lip Dust seal lip

SEM715A

EM-19



OIL SEAL REPLACEMENT TB42

Diameter of

1 e
liquid gasket % 4
20-30mm e
(0.079 -0.118 in) - “N

SEM970B

CRANKSHAFT FRONT OIL SEAL (On-vehicle service)
Remove radiator and radiator shroud.

Remove cooling fan.

Remove drive belts.

Remove crank pulley.

Remove crankshaft oil seal.

Be careful not to damage sealing surfaces of crankshaft.
Apply engine oil to new oil seal and install it using suitable
tool.

2 RS e

REAR OIL SEAL (On-vehicle service)
Remove flywheel or drive plate.

2. Remove oil pan.

3. Remove rear oil seal retainer.

4. Remove traces of liquid gasket using scraper.

'y

5. Remove rear oil seal from retainer.

6. Apply engine oil to new oil seal and install it using suitable
tool.

7. Apply a continuous bead of liquid gasket to rear oil seal
retainer.

® Use Genuine Liquid Gasket or equivalent.

a. Coat of liquid gasket should be maintained within 2.0 to
3.0 mm (0.079 to 0.118 in) dia. range.

b. Attach oil seal retainer to cylinder block within five
minutes after coating.

c. Wait at least 30 minutes before refilling engine oil or
starting engine.
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CYLINDER HEAD TB42

[ 1.3(0.1-.03,07-22)

?
:
¢

Qil filler cap
: Rocker cover

Z5 Rocker cover gasket Q
R [\ |
k —. ._—-—/
Rocker arm lock nut
=" Cylinder head [C] 3238

bolt (3.3-39,24-28)
Refer to
“’Installation’’ of

- CYLINDER HEAD.
1

) 16-22(16-22,12-16) E
Rocker shaft support boit - Kaar st silncar:
[O) 16-19(1.6-1.9,12-14)—E { g\ g ge

Valve collet ———3 Push rod

Spring retainer_-/@

Valve outer spring__%

Valve inner spring—a\g Outer spring seat
Valve oil seal@ —

e

Inner spring seat —
‘ —e

Valve guide @\kﬁ
Thermal tr itter _g
O 15-20 @j,/-@
(15-20,11-14) VaWve =t

[C 64-75
(0.65-0.786,
47-55)

Cylinder head

Cylinder head gasket §39

Front engine slinger

\%—:q 32-38(3.3-3.9,24-28)

H : N.m (kg-m, ft-lb)

SEMS718
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CYLINDER HEAD TB42

Loosen in numerical order.

SEMS728

CAUTION:
@ When installing sliding parts such as rocker arms and

rocker shaft brackets, be sure to apply new engine oil on
their sliding surfaces.

® When tightening cylinder head bolts and rocker shaft

bracket bolts, apply new engine oil to the thread portions
and seat surfaces of bolts.

Removal (On-vehicle service)

1.

Drain coolant from radiator.

Be careful not to spill coolant on drive belts.

2.
]
[ ]

°
®
®
3
4

5

Remove the following parts.

Air cleaner and duct

Disconnect vacuum hoses, harness, water hoses and fuel
hose

Disconnect high tension wires from spark plugs

Disconnect accelerator wire and choke wire

Alternator adjusting bar

Disconnect front exhaust tube from exhaust manifold.

Set No. 1 piston at T.D.C. on its compression stroke.

Remove rocker cover.

® Loosen rocker cover bolts in numerical order.
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CYLINDER HEAD 1842

SEM8778

[ ‘ Front

;/ T
D0 BHS @

Loosen in numerical order.

SEM274B

Loosen in numerical order.

SEM9758

Removal (On-vehicle service) (Cont'd)

6. Remove rocker shaft with rocker arms.

Before removal, fully loosen valve clearance adjusting screws.
The bolts should be loosened in two or three steps.

7. Remove push rods.

8. Remove front cover tightening bolts to cylinder head.

9. Remove cylinder head with manifolds.
e Head warpage or cracking could result from removing in
incorrect order.

@ Cylinder head bolts should be loosened in two or three
steps.

Disassembly

1. Remove intake manifold.
® Loosen intake manifold bolts in numerical order.
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CYLINDER HEAD TB42
Disassembly (Cont’d)

2. Remove exhaust manifold.
‘ Front ® Loosen exhaust manifold bolts in numerical order.

® 00 8 ©® O

Loosen in numerical order. SEM976B

3. Remove valve springs and valve oil seals with Tool.

Inspection

CYLINDER HEAD DISTORTION
Head surface flatness:
Less than 0.07 mm (0.0028 in)

If beyond the specified limit, replace it or resurface it.
Resurfacing limit:
The resurfacing limit of cylinder head is determined by the
cylinder block resurfacing in an engine.
= Amount of cylinder head resurfacing is “A”
semgssa Amount of cylinder block resurfacing is “B”
The maximum limit is as follows:

A + B = 0.2 mm (0.008 in)
Nominal cylinder head height:

117.19 - 117.59 mm (4.6138 - 4.6295 in)

VALVE GUIDE CLEARANCE

o ) 130018 1. Measure valve deflection in a parallel direction with rocker
arm. (Valve and valve guide mostly wear in this direction.)

Valve deflection limit (Dial gauge reading):

9 /’[; 0.2 mm (0.008 in)
_/ =
Unit: mm {in)
SEME86A
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CYLINDER HEAD

Inspection (Cont’d)

2. If it exceeds the limit, check valve to valve guide clearance.
(1) Measure valve stem diameter “d” and valve guide inner
diameter.

{2) Check that clearance is within the specification.
Valve to valve guide clearance fimit:
0.1 mm (0.004 in)

(3) If it exceeds the limit, replace valve or valve guide.

EMO30

VALVE GUIDE REPLACEMENT

1. To remove valve guide, heat cylinder head to 150 to 160°C
(302 to 320°F).

2. Drive out valve guide with a press [under a 20 kN {2 t, 2.2
US ton, 2.0 Imp ton) pressure] or hammer and suitable tool.

3. Ream cylinder head valve guide hole.
Valve guide hole diameter (for service parts):
Intake and exhaust

12.233 - 12.244 mm (0.4816 - 0.4820 in)
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CYLINDER HEAD TB42

SEM9798

(=)
SEME308

NG. ON.G.

Unit: mm (in)

Contacting width:
iNT : 24-28
{0.094 - 0.110)
EXH: 14-19
O.K. (0.055 - 0.075)

SEM024

Recess diameter

U

SEM795A

Inspection (Cont’'d)
4. Heat cylinder head to 150 to 160°C (302 to 320°F) and
press service valve guide onto cylinder head.
Projection “  :
11.7 - 12.3 mm (0.461 - 0.484 in)

5. Ream valve guide.
Finished size:

Intake and exhaust
8.000 - 8.018 mm (0.3150 - 0.3157 in)

VALVE SEATS

Check vaive seats for any evidence of pitting at valve contact
surface, and reseat or replace if it has worn out excessively.
® Before repairing valve seats, check valve and valve guide

for wear. If they have wom, replace them. Then correct
valve seat.
® Cut with both hands to uniform the cutting surface.

REPLACING VALVE SEAT FOR SERVICE PARTS

1. Bore out old seat until it collapses. The machine depth stop
should be set so that boring cannot continue beyond the
bottom face of the seat recess in cylinder head.

2. Ream cylinder head recess.

Reaming bore for service valve seat

Oversize [0.5 mm (0.020 in)]:
Intake
48.500 - 48.516 mm (1.9094 - 1.9101 in)
Exhaust
40.500 - 40.516 mm (1.5945 - 1.5951 in)
Reaming should be done to the concentric circles to valve
guide center so that valve seat will have the correct fit.
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CYLINDER HEAD

SEMO08A

SEMB8928
— T (Margin thickness)
; a
] d
D
I L |
SEM188A
——
SEM288A

EM113

Inspection (Cont’d)

3. Heat cylinder head to 150 to 160°C (302 to 320°F).
4. Press fit valve seat until it seats on the bottom.

5. Cut or grind valve seat using suitable tool at the specified
dimensions as shown in S.D.S.
6. After cutting, lap valve seat with an abrasive compound.
7. Check valve seating condition.
Seat face angle “« ”’: 45 deg.
Contacting width “W':
Intake
24 - 2.8 mm (0.094 - 0.110 in)
Exhaust
1.4 - 1.9 mm (0.055 - 0.075 in)

VALVE DIMENSIONS

Check dimensions in each valve. For dimensions, refer to S.D.S.
When valve head has been worn down to 0.5 mm (0.020 in) in
margin thickness, replace the valve.

Grinding allowance for vaive stem tip is 0.2 mm (0.008 in) or
less.

VALVE SPRING SQUARENESS
1. Measure “S” dimension.
Out-of-square:
Outer
Less than 2.2 mm (0.087 in)
Inner
Less than 1.9 mm (0.075 in)
2. If it exceeds the limit, replace spring.

VALVE SPRING PRESSURE HEIGHT
Check valve spring pressure height.
Pressure height: mm/N (mm/kg, in/ib)
Outer
30.0/512.9 (30.0/52.3, 1.181/115.3)
lnner
25.,0/255.0 (25.0/26.0, 0.984/57.3)
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CYLINDER HEAD

SEM761A

Inspection (Cont’d)
ROCKER SHAFT AND ROCKER ARM

1. Check rocker shaft for scratches, seizure and wear.
2. Check outer diameter of rocker shaft.
Diameter:
19.979 - 20.000 mm (0.7866 - 0.7874 in)

3. Check inner diameter of rocker arm.
Diameter:

20.020 - 20.038 mm (0.7882 - 0.7889 in)
Rocker arm to shaft clearance: :
0.020 - 0.059 mm (0.0008 - 0.0023 in)

VALVE LIFTER AND PUSH ROD
Valve lifter

1. Check valve lifters for excessive wear on the face.
2. Replace with new ones if worn beyond repair.
a. Valve lifter end should be smooth.
b. Valve lifter to lifter hole clearance:
Standard
0.020 - 0.063 mm (0.0008 - 0.0025 in)
Limit

Less than 0.20 mm (0.0079 in)
Valve lifter outer diameter “A”':
Standard
24.970 - 24.980 mm (0.9831 - 0.9835 in)
Cylinder block valve lifter hole diameter “B”’:
Standard
25.000 - 25.033 mm (0.9843 - 0.9855 in)

Push rod
1. Inspect push rod for excessive wear on the face.
2. Replace if worn or damaged beyond repair.
3. Check push rod for bend using a dial gauge.
Maximum allowable bend
(Total indicator reading):
Less than 0.5 mm (0.020 in)
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CYLINDER HEAD

Wide pitch

Narrow pitch

-

A 4

Cylinder head side

SEME388

SEMB478B

(] [ )
A

Cylinder head side

SEMS877A

LA Fd b\ N,
@@@@@5 ®® ® @,@.}@@.@

Tighten in numerical order.

SEM9828

Assembly

1. Install valve component parts.

e Always use new valve oil seal. Refer to OIL SEAL RE-
PLACEMENT.

® Before installing valve oil seal, instalf inner spring seat.

@ Install outer valve spring (uneven pitch type) with its
narrow pitch side toward cylinder head side.

2. Install intake and exhaust manifolds.
Tighten manifold bolts and nuts in two or three steps in
reverse order of removal.

Refer to “Removal” of CYLINDER HEAD.

Installation (On-vehicle service)
1. Set No. 1 piston at T.D.C. on its compression stroke.

Install cylinder head with new gasket.
Be sure to install washers between bolts and cylinder

head.
® Do not rotate crankshaft and camshaft separately, or
valves will hit piston heads.

o™

3. Tighten cylinder head bolts in numerical order.

® Tightening procedure.

(1) Tighten all bolts to 29 N-m (3.0 kg-m, 22 ft-Ib).

{(2) Tighten all bolts from 57 to 67 N-m (5.8 to 6.8 kg-m, 42 to
49 fi-lb).

(3) Loosen all bolts completely.

(4) Tighten all bolts to 29 N-m (3.0 kg-m, 22 ft-Ib).

(5) Tighten all bolts from 64 to 74 N-m (6.5 to 7.5 kg-m, 47 to
54 ft-Ib) or if you have an angle wrench, turn all bolts 69 to
74 degrees clockwise.
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CYLINDER HEAD

SEM9778

Installation (On-vehicle service) (Cont'd)
4. Install push rods and rocker shaft with rocker arms.
5. Adjust valve clearance.
Valve clearance:
Unit: mm (in)

*Cold Hot
Intake 0.20 (0.008) 0.38 (0.015)
Exhaust 0.20 (0.008) 0.38 (0.015)

* At temperature of approximately 20°C {68°F)
Whenever valve clearances are adjusted to cold specifications, check that
the clearances satisfy hot specifications and adjust again if necessary.

Refer to MA section.

6. Install rocker cover.
Tighten rocker cover bolts in reverse order of removal.
Refer to “Removal” of CYLINDER HEAD.
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CYLINDER BLOCK

(3] 147167
{15.0 - 17.0, 108 - 123)

Flywheel (M/T)

) 147 .167
(150.17.0,
108 - 123)

Drive
plate
reinforce-
ment
(A/T)

Camshaft E S
locating plate a/—-:'imap ring g
Piston Reaf oil seal
retainer

f , ; E
Connecting rod e _r-( <

Connecting rod_.
bearing

Main -
bearing
M Drive plate
(AIT)
Main bearing

cap Drive plate

& adapter (A/T)
O 162-172 _
(16 5-17.5, Rear plate (A/T)
119-127)

Q Dust cover (A/T)
X: éml strainer
M 16-19 4%

(16-1.9,

Cl7-8
(0.7-0.8,5.1-5.8) 12.14)
] 16-19
) (16-19,
Drain plug 12 .14)

[ 29.39(3.0-4.0,22-29)
[ : Nem {kg-m, ft-Ib)

SEMS9838
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CYLINDER BLOCK

SEMS84B

Piston heater

SEM8778

Loosen in numerical order, SEM9BS5B

CAUTION:

@ When installing sliding parts such as bearings and pistons,
be sure to apply engine oil on the sliding surfaces.

® Place the removed parts such as bearings and bearing
caps in their proper order and direction.

® When tightening connecting rod bolts, main bearing cap
bolts and flywheel bolts, apply engine oil to the thread
portion of bolts and seating surface of nuts.

Disassembly

PISTON AND CRANKSHAFT

Place engine on work stand.

Drain coolant and remove water pump.
Drain oil.

Remove oil pan and oil strainer.
Remove distributor.

Remove front cover.

Remove oil pump chain.

Remove timing chain.

Remove rocker cover.

10. Remove rocker shaft with rocker arms and push rods.
11. Remove cylinder head.

12. Remove valve lifters and camshaft.

CONDO AN~

13. Remove pistons.

@ When disassembling piston and connecting rod, remove
snap rings first, then heat piston to 60 to 70°C (140 to
158°F) or use piston pin press stand at room temperature.

14. Remove bearing cap and crankshaft.
® Before removing bearing cap, measure crankshaft end

play.

EM-32



CYLINDER BLOCK TB42

Micrometer

N.G.

Feeler —
gauge / O.K.

\\%\ .

SEMO24A

Piston
Press-fit

Measuring
point

Inspection
PISTON AND PISTON PIN CLEARANCE

1. Measure inner diameter of piston pin hole “dp".
Standard diameter “dp”:
22.987 - 22.993 mm (0.9050 - 0.9052 in)

2. Measure outer diameter of piston pin “Dp”.
Standard diameter “Dp”':
22,989 - 22.995 mm (0.9051 - 0.9053 in)
3. Calculate piston pin clearance.
-0.008 to 0.004 mm (-0.0003 to 0.0002 in)
If it exceeds the limit, replace piston assembly with pin.

PISTON RING SIDE CLEARANCE = -
Side clearance:
Top ring
0.040 - 0.073 mm (0.0016 - 0.0029 in)
2nd ring
0.030 - 0.063 mm (0.0012 - 0.0025 in)
Oil ring
0.015 - 0.185 mm (0.0006 - 0.0073 in)
Max. limit of side clearance (Top and 2nd rings):
0.1 mm (0.004 in)
If out of specification, replace piston and piston pin assembly.

PISTON RING GAP
Standard ring gap:
Top ring
0.30 - 0.45 mm (0.0118 - 0.0177 in)
2nd ring
0.30 - 0.45 mm (0.0118 - 0.0177 in)
Qil ring
0.20 - 0.60 mm (0.0079 - 0.0236 in)
Max. limit of ring gap:
1.5 mm (0.059 in)
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CYLINDER BLOCK TB42

Y 7= 11
Feeler gauge

R

SEMS07A

Inspection (Cont’d)
If out of specification, replace piston ring. If gap still exceeds
the limit even with a new ring, rebore the cylinder and use
oversized piston and piston ring assembly.

Refer to S.D.S.

CONNECTING ROD BEND AND TORSION
Bend:
Limit 0.15 mm (0.0059 in)
per 100 mm (3.94 in) length
Torsion:
Limit 0.3 mm (0.012 in)
per 100 mm (3.94 in) length
If it exceeds the limit, replace connecting rod assembly.

CYLINDER BLOCK DISTORTION AND WEAR
1. Clean upper face of cylinder block and measure the distor-
tion.
Limit:
0.10 mm (0.0039 in)

2. If out of specification, resurface it.
The resurfacing limit is determined by the cylinder head
resurfacing in engine.

Amount of cylinder head resurfacing is “A”

Amount of cylinder block resurfacing is “B”
The maximum limit is as follows:
A 4+ B = 0.2 mm (0.008 in)
Nominal cylinder block height
from crankshaft center:
254.95 - 255.05 mm (10.0374 - 10.0413 in)
3. If necessary, replace cylinder block.
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CYLINDER BLOCK

Inspection (Cont’d)

PISTON-TO-BORE CLEARANCE
Method A (Using bore gauge and micrometer)
1. Using a bore gauge, measure cylinder bore for wear,
out-of-round or taper.
Standard inner diameter:
96.000 - 96.050 mm (3.7795 - 3.7815 in)
Wear limit:
0.20 mm (0.0079 in)
B Out-of-round (X—Y) limit:
Uit -mm: (i) 0.015 mm (0.0006 in)
SEMg888 Taper (A—B) limit:

_ 20(0.79)
100 (3.94)

Y

0.010 mm (0.0004 in)
If it exceeds the limit, rebore all cylinders. Replace cylinder
block if necessary.
2. Check for scratches or seizure. If seizure is found, hone it.

@ If cylinder block or piston is replaced with a new one,
select piston of the same grade number punched on
cylinder block upper surface.

<& N{a number
Front
x~ X % \* I
OO0OO00O

SEM9898

3. Measure piston skirt diameter.
Piston diameter “A”:

Refer to S.D.S.
Measuring point “a” (Distance from the bottom):
20 mm (0.79 in)
4. Check that piston-to-bore clearance is within the specifica-

tion.
Piston-to-bore clearance “B’’:

0.015 - 0.035 mm (0.0006 - 0.0014 in)

5. Determine piston oversize according to amount of cylinder

wear.
Oversize pistons are available for service. Refer to S.D.S.
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CYLINDER BLOCK TB42

EM305

EM757

Inspection (Cont’d)
6. Cylinder size is determined by addlng piston-to-bore clear-
ance to piston diameter “A".
Rebored size calculation:

D=A+B-C

where,

D: Bored diameter

A: Piston diameter as measured

B: Piston-to-bore clearance

C: Honing allowance 0.02 mm (0.0008 in)

7. Install main bearing caps, and tighten to the specified torque
to prevent distortion of cylinder bores in final assembly.
Cut cylinder bores.

When any cylinder needs boring, all other cylinders must

also be bored.
® Do not cut too much out of the cylinder bore at a time.
Cut only 0.05 mm (0.0020 in) or so in diameter at a time.
9. Hone the cylinders to obtain specified piston-to-bore clear-

Y

ance.

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

@ Measurement should be done after cylinder bore cools
down.

Method B (Using feeler gauge)
Measure the extracting force by pulling feeler gauge straight
upward.
Feeler gauge thickness:
0.04 mm (0.0016 in)
Extracting force:
20-147 N (0.2 - 1.5 kg, 0.4 - 3.3 Ib)

CRANKSHAFT

1. Check crankshaft main and pin journals for score, bias, wear
or cracks.

2. With a micrometer, measure journals for taper and out-of-
round.

Out-of-round (X—Y):

Less than 0.0025 mm (0.0001 in)
Taper (A—B):

Less than 0.0025 mm (0.0001 in)
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CYLINDER BLOCK

SEM318A

Upper main bearing

With oil groove No.7
and oil hole No.§

Lower main bearing
SEM986B

SEM 1548

SEMS06A

Main journal and pin journal

SEMS588A

Inspection (Cont’d)
3. Measure crankshaft runout.
Runout (Total indicator reading):
Less than 0.20 mm (0.0079 in)

BEARING CLEARANCE
Method A (Using bore gauge and micrometer)
Main bearing clearance

1. Set main bearings in their proper positions on cylinder block
and main bearing cap. :

2. Install main bearing cap to cylinder block.
Tighten all bolts in correct order in two or three stages.
3. Measure inner diameter “A” of main bearing.

4. Measure outer diameter “Dm” of crankshaft main journal.

5. Calculate main bearing clearance.

Main bearing clearance = A — Dm
Standard:
0.041 - 0.087 mm (0.0016 - 0.0034 in)
Limit: 0.09 mm (0.0035 in)
6. If it exceeds the limit, replace bearing.
7. If the clearance cannot be adjusted within the standard of

any bearing, grind crankshaft journal and use undersized
bearing.

a. When grinding crank pin and crank journal, fillets should be
finished as shown in the figure.
R: Main journal
2.5 - 2.6 mm (0.098 - 0.102 in)
Pin journal
3.0 - 3.1 mm (0.118 - 0.122 in)

b. Refer to S.D.S. for grinding crankshaft and available service
parts.
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CYLINDER BLOCK

SEMS58A

EM142

Inspection (Cont’d)

8. If crankshaft, cylinder block and main bearings are replaced
with new ones, check that the clearance of main bearing is
within specifications.

CONNECTING ROD BEARING CLEARANCE (Big end)

1. Install connecting rod bearing to connecting rod and cap.
2. Install connecting rod cap to connecting rod.
Tighten bolts to the specified torque.

3. Measure inner diameter “C" of bearing.

4. Measure outer diameter “Dp’ of crankshaft pin journal.
5. Calculate connecting rod bearing clearance.

Connecting rod bearing clearance = C - Dp
Standard:

0.027 - 0.061 mm (0.0011 - 0.0024 in)
Limit: 0.09 mm (0.0035 in)
6. If it exceeds the limit, replace bearing.

7. If the clearance cannot be adjusted within the standard of

any bearing, grind crankshaft journal and use undersized
bearing. ’

Refer to step 7 of “MAIN BEARING CLEARANCE".

Method B (Using plastigage)

CAUTION:

@ Do not turn crankshaft or connecting rod while the plasti-
gage is being inserted.

® When bearing clearance exceeds the specified limit, en-
sure that the proper bearing has been installed. Then if
excessive bearing clearance exists, use thicker main
bearing or undersized bearing so that the specified bear-
ing clearance is obtained.

Main bearing clearance:
Standard
0.051 - 0.097 mm (0.0020 - 0.0038 in)
Limit
0.1 mm (0.004 in)
Connecting rod bearing clearance:
Standard
0.040 - 0.074 mm (0.0016 - 0.0029 in)
Limit
0.1 mm (0.004 in)
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CYLINDER BLOCK TB42

SEM1518

SEMS03A

| e et 1, 18 1

SEMD62A

Inspection (Cont’d)
CONNECTING ROD BUSHING CLEARANCE (Small end)
1. Measure inner diameter “C” of bushing.

2. Measure outer diameter “Dp” of piston pin.
3. Calculate connecting rod bearing clearance.
C - Dp = 0.005 - 0.017 mm (0.0002 - 0.0007 in)
If it exceeds the limit, replace connecting rod bushing
and/or piston set with pin.

REPLACEMENT OF CONNECTING ROD SMALL END
BUSHING
1. Drive in the small end bushing until it is flush with the end
surface of the rod.
Be sure to align the oil holes.
2. After driving in the small end bushing, ream the bushing.
Small end bushing inside diameter:
Finished size
23.000 - 23.006 mm (0.9055 - 0.9057 in)

FLYWHEEL OR DRIVE PLATE RUNOUT

Runout (Total indicator reading):
Fiywheel (M/T model)
0.1 mm (0.004 in) or less
Drive plate (A/T model)
0.1 mm (0.004 in) or less
if runout exceeds the limit, replace flywheel or drive plate.

CAMSHAFT VISUAL CHECK
Check camshaft for scratches, seizure and wear.

EM-39



CYLINDER BLOCK

SEM875A

SEMS87B

SEM.OI 24

Inspection (Cont’d)
CAMSHAFT RUNOUT
1. Measure camshaft runout at the center journal.
Runout (Total indicator reading):
Limit 0.06 mm (0.0024 in)
2. If it exceeds the limit, replace camshaft.

CAMSHAFT CAM HEIGHT

1. Measure camshaft cam height.
Standard cam height:

42.311 - 42.561 mm (1.6658 - 1.6756 in)
Cam wear limit:
0.15 mm (0.0058 in)
2. If wear is beyond the limit, replace camshaft.

CAMSHAFT JOURNAL CLEARANCE

1. Measure the inner diameter of camshaft bushings.
Standard inner diameter:

Front
50.76 - 50.83 mm (1.9984 - 2.0012 in)
2nd )

50.56 - 50.63 mm (1.9905 - 1.9933 in)
3rd

50.36 - 50.43 mm (1.9827 - 1.9854 in)
4th

50.16 - 50.23 mm (1.9748 - 1.9776 in)
5th

49.96 - 50.03 mm (1.9669 - 1.9697 in)
6th

49.76 - 49.83 mm (1.9591 - 1.9618 in)
Rear

49.56 - 49.63 mm (1.9512 - 1.9539 in)

2. Measure the outer diameter of camshaft journal.
Standard outer diameter:

Front

50.721 - 50.740 mm (1.9969 - 1.9976 in)
2nd

50.521 - 50.540 mm (1.9890 - 1.9898 in)
3rd

50.321 - 50.340 mm (1.9811 - 1.9819 in)
4th

50.121 - 50.140 mm (1.9733 - 1.9740 in)
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CYLINDER BLOCK

SEM9928

Cam bushing replacer set Guide plate
KV11104550 Kv111o452t?®

Replacer bar
KV11104510

Adapter Drift
(1st bushing) ST15243000
KV11104530

SEM9938

Inspection (Cont’d)

5th

49.921 - 49.940 mm (1.9654 - 1.9661 in)
6th

49.721 - 49.740 mm (1.9575 - 1.9583 in)
Rear

49,521 - 49.540 mm (1.9496 - 1.9504 in)
3. If the clearance exceeds the limit, replace camshaft and/or
camshaft bushings.
Camshaft journal clearance limit:
0.15 mm (0.0059 in)

REPLACING CAMSHAFT BUSHING
1. Remove welch plugs and side cover.

2. Using Tool, remove camshaft bushings from engine. Some
bushings must be broken in order to remove.

3. Using Tool, install camshaft bushings as follows:
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CYLINDER BLOCK 1842

Cutout partion

Qil hole

Inspection (Cont’d)

(1) Instali camshaft bushings in the order of “rear”, “‘6th”, *‘5th”,
“4th", “3rd”, “2nd” and 'front”. All bushings must be

installed from the front.
(2) Face the cutout rightward and toward the front of engine

during installation.

(3) Rear camshaft bushing
Align the cutout of rear bushing with knock pin of replacer

bar before installation.

Insert rear bushing with replacer bar into cylinder block.
Install guide plate with bolt holes (on the “TB” mark side)
facing upper side of cylinder block. Tighten bolts.
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CYLINDER BLOCK

Inspection (Cont’d)
Drive replacer bar until the alignment mark on replacer bar
is aligned with the end of guide plate.
Remove replacer set.
After installation, check that oil holes 4.3 mm (0. 169 in) dia.
in camshaft bushings are aligned with oil holes.6 mm (0.24
in) dia. in the cylinder block.

Alignment mark to

@ surface .
Replacer bar Rear bushing

drive-in distance

Guide plate

Replacer bar

Alignment mark line
to (A) surface

SEM9978

(4) 6th, 5th, 4th, 3rd and 2nd camshaft bushings
Install in the same manner as rear camshaft bushing.

Alignment mark to

@ surface

6th bushing

®

Alignment mark to
@ surface

SEM9988B




CYLINDER BLOCK T842

Inspection (Cont’d)
When setting 6th through 2nd bushings on replacer bar,
tape the bar to prevent movement.

SEM9998

(5) Front camshaft bushing
Using 1st bushing adapter, position front camshaft bushing
so that oil hole in cylinder block is aligned with oil hole in
bushing.

4. Check camshaft bushing inner diameter.

SEM9878

5. Install new welch plugs with a drift.

; Apply liquid sealer

) pply liqu aler.
M

Drift

Liquid sealer -———\@,

6. Install side cover.
Apply liquid gasket.
@ Use Genuine Liquid Gasket or equivalent.

Diameter of
liquid gasket
20-3.0 mm
0 (0.079 -

8 0.118 in)

SEM002C
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CYLINDER BLOCK

SEMO004C

Engine front
Oil hole

Cylinder
number

SEMO15C

® Top ring

Oil ring
expander' e Qil ring
é % . upper rail

Front i

4
N J

P o
2nd ring lower rail
SEM160B

Inspection (Cont’d)
CAMSHAFT END PLAY

1. Install camshaft in cylinder block.
2. Measure camshaft end play.
Camshaft end play:

Standard
0.08 - 0.28 mm (0.0031 - 0.0110 in)
Limit
0.05 mm (0.0020 in)
3. If end play exceeds the limit, replace locating plate.

CAMSHAFT SPROCKET RUNOUT
1. iInstall sprocket on camshaft.
2. Measure camshaft sprocket runout.
Runout (Total indicator reading):
Limit 0.1 mm (0.004 in)
3. If it exceeds the limit, replace camshaft sprocket.

Assembly
PISTON

1. Install a new snap ring on one side of the piston pin hole.
Ensure that ends of snap ring face down and fit properly into

groove.

2. Heat piston to 60 to 70°C (140 to 158°F) and assemble
piston, piston pin, connecting rod and new snap ring.

@ Align the direction of piston and connecting rod.

® Numbers stamped on connecting rod and cap correspond
to each cylinder.

After assembly, make sure piston swings smoothly.
Set piston rings as shown.

we
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CYLINDER BLOCK

Upper main bearing

With oil groove

and oil hole No. 6

s

(\,,2%.,

Lower main bearing
SEM986B

No 3
No

R o O,

Tighten in numerical order.

SEMO07C

SEM158B

SEMDOBC

Assembly (Cont’d)

CRANKSHAFT

1. Set main bearings in their proper positions on cylinder block
and main bearing cap.

® Do not confuse upper and lower sides of main bearings.

2. Install crankshaft and main bearing caps and tighten bolts to
the specified torque.

@ Prior to tightening bearing cap bolits, place bearing cap in
its proper position by shifting crankshaft in the axial
direction.

@ Tighten bearing cap bolts gradually in two or three stages
start with the center bearing and move outward sequen-
tially.

@ After securing bearing cap bolts, make sure crankshaft
turns smoothly by hand.

3. Measure crankshaft end play.
Crankshaft end play:
Standard
0.05 - 0.17 mm (0.0020 - 0.0067 in)
Limit
0.3 mm (0.012 in)
If end play exceeds the limit, replace No. 6 bearing.

4. Install connecting rod bearings in connecting rods and
connecting rod caps.
® Confirm that correct bearings are used. Refer to “Inspec-

tion”.
® Install bearings so that oil hole in connecting rod aligns with
oil hole of bearing.

5. Install pistons with connecting rods.
(1) Install them into corresponding cylinders with Tool.
@ Be careful not to scratch cylinder wall by connecting rod.

® Arrange so that front mark on piston head faces toward
front of engine.
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CYLINDER BLOCK

Suitable
puller

le—5.8 mm (0.228 in)

Crankshaft side

SEMO16C

Assembly (Cont’d)

(2) Install connecting rod bearing caps.
Tighten connecting rod bearing cap nuts to the specified
torque.
[C): Connecting rod bearing nut
(1) Tighten to 38 to 40 N-m
(3.9 to 4.1 kg-m, 28 to 30 ft-lb).
(2) Tighten to 67 to 7t Ne-m
(6.8 to 7.2 kg-m, 49 to 52 ft-lb)
or if you have an angle wrench, tighten bolts
40 to 45 degrees clockwise.

6. Measure connecting rod side clearance.
Connecting rod side clearance:

Standard

0.2 - 0.3 mm (0.008 - 0.012 in)
Limit

0.4 mm (0.016 in)

If clearance exceeds the limit, replace connecting rod and/or
crankshaft.

REPLACING PILOT BUSHING
1. Remove pilot bushing (M/T) or pilot converter (A/T).

2. Install pilot bushing (M/T) or pilot converter (A/T).
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COMPRESSION PRESSURE TD42

Measurement of Compression Pressure
(On-vehicle service)

1. Warm up engine.
2. Remove glow plate or injector.

3. Fit compression gauge adapter to cylinder head.
Compression gauge adapter:
[3:15 - 20 N-m (1.5 - 2.0 kg-m, 11 - 14 ft-Ib)
(For glow plug hole)
54 - 64 N-m (5.5 - 6.5 kg-m, 40 - 47 ft-|b)
(For injector hole)

4. Set no fuel injected condition.

® VE-type
Disconnect fuel cut solenoid wire.

@ In-line type
Disconnect injection pump controller harness connector.

5. Crank engine, then read gauge indication.

® In case of engine equipped with in-line type, depress
accelerator pedal fully and crank engine.

® Engine compression measurement should be made as
quickly as possible.

Compression pressure:

Unit: kPa (bar, kg/cm?, psi)/200 rpm

Standard 2,942 (29.4, 30, 427)
Minimum 2,452 (24.5, 25, 356)
Differential limit between cylinders 294 (2.9, 3, 43)

6. If cylinder compression in one or more cylinders is low, pour
a small quantity of engine oit into cylinders through the glow
holes and retest compression.
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COMPRESSION PRESSURE

Measurement of Compression Pressure
(On-vehicle service) (Cont'd)

@ If adding oil helps the compression pressure, chances are
that piston rings are worn or damaged.

@ If pressure stays low, valve may be sticking or seating
improperly.

® If cylinder compression in any two adjacent cylinders is
low, and if adding oil does not help the compression,
there is leakage past the gasket surface.
Oil and water in combustion chambers can result from this
problem.
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ENGINE REMOVAL TD42

[C] 77-98(7.9-10,57 -72)

O] 77.98(7.9- 10,57 - 72) 4

[O] 22.28(2.2- 29, 16- 21)

[O] : N-m (kg-m, fr-Ib)

SEM105C
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ENGINE REMOVAL

WARNING:

a.
b.
c.

d.
e.
CA
®

Place vehicle on a flat and solid surface.

Place chocks at front and back of rear wheels.

Do not remove engine until exhaust system has com-
pletely cooled off.

Otherwise, you may burmn yourself and/or fire may break
out in the fuel line.

For safety during subsequent steps, the tension of wires
should be slackened against the engine.

Be sure to hoist engine and transmission in a safe manner.
UTION:

When lifting engine, be careful not to strike adjacent parts,
especially the accelerator wire casing, brake lines, and
brake master cylinder.

In hoisting the engine, always use engine slingers in a
safe manner.

For engines not equipped with engine slingers, attach
proper slingers and bolts described in the PARTS CATA-
LOG.
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OIL SEAL REPLACEMENT TD42

OIL SEAL INSTALLING DIRECTION

@ When installing a new front or rear seal, make sure its
mounting direction is correct.

Engine Engine

inside outside

Qil seal Iip—-\ Dust seal lip
SEM715A

CRANKSHAFT FRONT OIL SEAL (On-vehicle service)

Remove radiator shroud.

Remove cooling fan.

Remove drive belts.

Remove crank pulley.

Remove crankshaft oil seal.

Be careful not to damage sealing surfaces of crankshaft.
Coat new oil seal with engine oil and install it in place.

O wWN

SEMO70C

CRANKSHAFT REAR OIL SEAL (On-vehicle service)

Dismount transmission.

Remove clutch cover assembly.

Remove flywheel and rear plate.

Remove engine gusset and oil pan.

Remove oil seal retainer assembly, then remove oil seal.
Be careful not to damage sealing surfaces of crankshaft.
Coat new oil seal with engine oil and install it in place.

2 Rl ol e

VALVE OIL SEAL (On-vehicle service)
1. Remove rocker cover.

2. Remove rocker shaft assembly.

3. Remove valve spring.

4. Remove valve oil seals.
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OIL SEAL REPLACEMENT TD42

Unit: mm {in)

26-3.0
{0.102 - 0.118)

128-13.2
{0.504 - 0.520)

Cylinder head
SEM2238B

5. Apply engine oil to valve oil seal and instali it in place.
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-TD42
CYLINDER HEAD .

Qi filler cap

Rocker cover screw
[ 1-2(0.1-02,07-1.4

Rocker cover

Glow nut
Rocker cover gasket @ Glow plate
Rocker shaft Plain washer
Rocker arm lock nut Spring washer
[J14-18(1.4-18,10-13)
Glow plug
Rocker shaft 15.20
bracket boit (15.2.0,
20 -25 11-14)
(20-25,14 - 18) Rocker arm
Rocker shaft

Cylinder head boit
1st:
49 .59
{5-6,36 -43)
2nd:
98 - 108
(10-11, 72 - 80)

lock bolt = @
Q10-13 ® \
(1.0-1.3,
7-9) Valve cotter
$ % Spring retainer
Vi .
& Q aive spring
2 Valve oi seal
Val id
Rocker shaft bracket alve guide
Injection

nozzle holder
[C 5464 %
(55-65, .
40 -47) _/@

Nozzle washer

Cylinder head

Nozzle gasket 39 Cylinder head gasket 639
Front
= Valve lifter
Valve seat i
Combustion chamber _/@
Exhaust valve

Intake valve

[ : Nm (kgm, ftdb)

SEMO53C
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CYLINDER HEAD

Fz-lt
B e tenaRe s
f. Té@@oz%@ ot ,@@@}f{%]
CD%:@_ é_c@%@ Q'j-):@ é—@ C;J'@
SEMO57C

Removal (On-vehicle service)

1. Set No. 1 cylinder at T.D.C. on its compression stroke.
2. Drain engine coolant from drain plugs on cylinder block and

radiator.
Remove air cleaner and/or air duct.
Remove alternator adjusting boit.

3

4.

5. Disconnect exhaust manifold from front exhaust tube.

6. Disconnect radiator outlet hose and thermostat housing

water inlet hose.

7. Remove fuel injection tube assembly and spill tube.

8. Remove injection nozzle holder and top nozzle gasket using

deep socket wrench.

9. Remove rocker cover.

10. Remove rocker shaft with rocker arms.

11. Remove push rods.

12. Remove cylinder head bolts in numerical order and remove

cylinder head.

Head warpage or cracking could result from removing in

incorrect order.
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CYLINDER HEAD TD42

Disassembly

Remove the following parts:

Intake manifold

Exhaust manifold

Thermostat housing

Alternator adjusting bar & engine slinger
Glow plate and glow plugs

[ N N N N R

2. Remove valve component parts with Tool.
KV10109210

KV10111200

3. Remove vaive oil seals with Tool.

KV10107200

4. Disassemble rocker shaft assembly.

a. Remove rocker shaft lock bolt.

b. Remove valve rocker and rocker shaft bracket.

It it is difficult to remove rocker shaft bracket, immerse rocker
= shaft assembly in oil of 70°C (158°F) for a few minutes and

then remove bracket.

& o™ e 1se°r).

SEMO061C
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CYLINDER HEAD TD42

SEMB48B

a2 Unit: mm (in)

SEMS586A

EMO30

Inspection
CYLINDER HEAD DISTORTION

Cylinder head distortion:
Standard
Less than 0.07 mm (0.0028 in)
Limit
0.2 mm (0.008 in)
If beyond the specified limit, correct with a surface grinder.
Cylinder head height should be greater than 89.7 mm (3.531 in)
after surface has been ground.

VALVE GUIDE CLEARANCE
® Valve guide clearance should be measured parallel with
rocker arm. (Generally, a large amount of wear occurs in
this direction.)
Stem to guide clearance:
Limit
intake 0.15 mm (0.0059 in)
Exhaust 0.20 mm (0.0079 in)
Maximum allowable deflection
(Dial indicator reading)
Intake 0.30 mm (0.0118 in)
Exhaust 0.40 mm (0.0157 in)
® To determine the correct replacement part, measure valve
stem diameter and valve guide inner diameter.
Valve stem diameter:
Standard
intake
7.962 - 7.977 mm (0.3135 - 0.3141 in)
Exhaust
7.945 - 7.960 mm (0.3128 - 0.3134 in)
Valve guide inner diameter:
8.00 - 8.015 mm (0.3150 - 0.3156 in)

VALVE GUIDE REPLACEMENT

1. Drive out valve guide with a press [under a 20 kN (2t, 2.2 US
ton, 2.0 Imp ton) pressure] or hammer, and suitable tool.
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CYLINDER HEAD TD42

03900
/— KV111

Projection
13 mm (0.51 in)

Contact width:
2.1 mm (0.083 in)

0.K.

O.0.

SEMO24

SEMB318B

ST15243000

Inspection (Cont’d)

2. Press service valve guide onto cylinder head using suitable
tool until the guide projects out 13 mm (0.51 in).

3. Ream valve guide.
Finished size:

8.000 - 8.015 mm (0.3150 - 0.3156 in)

VALVE SEATS

Check valve for any evidence of pitting at valve contact surface,
and reseat or replace if worn out excessively.
® When repairing valve seats, check valve and valve guide

for wear beforehand. If worn, replace them. Then correct
valve seat.

® The cutting should be done with both hands for uniform
cutting.

REPLACING VALVE SEAT FOR SERVICE PARTS

1. Bore out old seat until it collapses or remove valve seats
with Tool.

Place a copper seat between contact surface of Tool and
cylinder head.

2. Place new valve seats on dry ice and allow them to cool for
five minutes.
WARNING:

Do not touch cooled valve seats with bare hand.

3. Heat cylinder head to 80°C (176°F).
4. Install cooled valve seats on cylinder head with Tool.
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CYLINDER HEAD TD42

Inspection (Cont'd)
S places 5. Stake exhaust valve seat at five places with punch.
When staking valve seat, select different places than those

staked before.

6. Cut or grind valve seat using suitable tool at the specified
dimensions as shown in S.D.S.

7. After cutting, lap valve seat with a lapping compound.

8. Check contact condition of valve seat.

COMBUSTION CHAMBER

Check combustion chamber for cracks and other damage. If
necessary, replace.

REPLACING COMBUSTION CHAMBER

Usually combustion chamber should not be removed.

1. Remove combustion chamber so that cylinder head cannot
be damaged.

2. Install combustion chamber.

SEMOD62C ) (1) Cool combustion chamber with dry ice for approximately 5

: to 10 minutes.

WARNING:

Do not touch cooled combustion chamber with bare hand.

(2) Align combustion chamber knock pin with cylinder head
notch, and drive in combustion chamber with a soft hammer.
3. Check amount of protrusion of combustion chamber.
Protrusion:

Standard
-0.05 to 0.10 mm (-0.0020 to 0.0039 in)

SEM6B348
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CYLINDER HEAD TD42

T (Margin thickness)

-

=]

SEM188A
=y S
Square—\
Surface
plate 7
I S
‘F/
SEM6358
EM113

A

‘ﬁED

SEMO63C

==
OB (

Inspection (Cont’d)

VALVE DIMENSIONS

Check dimensions in each valve. For dimensions, refer to S.0.S.
When valve head has been worn down to 0.5 mm (0.020 in) in
margin thickness, replace the vailve.

Grinding allowance for valve stem tip is 0.2 mm (0.008 in) or
less.

VALVE SPRING SQUARENESS

Out of square “S":
Less than 2.0 mm (0.079 in)

VALVE SPRING PRESSURE LOAD
Refer to S.D.S.

VALVE LIFTER AND PUSH ROD
Valve lifter

1.
2.
a.
b. Valve lifter to lifter hole clearance:

Check valve lifters for excessive wear on the face.
Replace with new ones if worn beyond repair.
Valve lifter end should be smooth.

Standard
0.030 - 0.073 mm (0.0012 - 0.0029 in)
Limit
Less than 0.20 mm (0.0079 in)
Valve lifter outer diameter “A”:
Standard
24.960 - 24.970 mm (0.9827 - 0.9831 in)
Cylinder block valve lifter hole diameter “B”':
Standard
25.000 - 25.033 mm (0.9843 - 0.9855 in)
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CYLINDER HEAD

SEMO027

Inspection (Cont’d)
Push rod
1. Inspect push rod for excessive wear on the face.
2. Replace if worn or damaged beyond repair.
3. Check push rod for bend using a dial gauge.
Maximum allowable bend
(Total indicator reading):
Less than 0.5 mm (0.020 in)

ROCKER SHAFT AND ROCKER ARM

1. Check valve rockers, brackets and rocker shafts for scoring,
wear or distortion. Replace if necessary.

2. Check clearance between valve rockers and rocker shaft. If
specified clearance is exceeded, replace affected valve
rockers or shafts.

Specified clearance:
Limit
Less than 0.15 mm (0.0059 in)
Rocker shaft outer diameter “A”:
Standard
~ 19.979 - 20.000 mm (0.7866 - 0.7874 in)
Rocker arm inner diameter “B”’:
Standard
20.014 - 20.035 mm (0.7880 - 0.7888 in)

3. Check rocker shaft bend at its center. If bend is within
specified limit, straighten it; and if it is greater than specified
limit, replace rocker shaft.

Rocker shaft bend
(Total indicator reading):
Limit
Less than 0.3 mm (0.012 in)
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CYLINDER HEAD

Inspection (Cont’d)

MEASURING CYLINDER HEAD TO VALVE DISTANCE
Measure distance from cylinder head surface to intake and
exhaust valves. If specified distance is exceeded, replace
valve(s) or valve seat(s).
Specified distance:
Standard
intake
0.275 - 0.675 mm (0.0108 - 0.0266 in)
Exhaust
0.305 - 0.695 mm (0.0120 - 0.0274 in)

SEMO26

Limit
Less than
1.25 mm (0.0492 in)
for intake and exhaust valves
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CYLINDER HEAD TD42

SEMOE5C

Wide pitch

Narrow pitch

SEME38B

Assembly

1. Assemble rocker shaft component parts.

@ Identification of rocker arms

Identification mark :
th
(on rocker arm) For use wi
B Intake
C Exhaust

2. Install valve component parts.
® Always use new valve oil seal. (Refer to OIL SEAL

REPLACEMENT.)
® Install valve spring (uneven pitch type) with its narrow
pitch side toward cylinder head side.
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CYLINDER HEAD

SEMO67C

Measuring points

SEM6408B

—~
SEM6428

Installation (On-vehicle service)

1. Install cylinder head gasket.

a. When replacing only cylinder head gasket, install same
grade gasket as the one formerly used.

b. When replacing or repairing cylinder block, cylinder head,

piston, connecting rod and crankshaft, select gasket as
follows:

(1) Measure piston projection.

® Set each piston at its top dead center. With piston held in
that position, measure its projections at two points.

® Calculate the average value of the two measurements.

® Determine the amount of projection of the other three
pistons.

(2) Select suitable cylinder head gasket which conforms to the
largest amount of projection of the four pistons.

Unit: mm (in)

Gasket

Average values piston projections | Gasket thickness grade number

Less than 0.118 (0.0046) 1.15 (0.0453) 1
0.118 - 0.168 (0.0046 - 0.0066) 1.20 (0.0472) 2
More than 0.168 (0.0066) 1.25 (0.0492) 3

Make sure that No. 1 piston is at T.D.C. on its compression
stroke.
2. Install cylinder head.

3. Apply oil to the thread portion and seat surface of bolts and
tighten cylinder head bolts using Tool.
CAUTION:

@ Tightening procedure:
1st Tighten bolts to 49 - 59 N-m
(5.0 - 6.0 kg-m, 36 - 43 ft-lb)
2nd Tighten bolts to 98 - 108 N-m
(10.0 - 11.0 kg-m, 72 - 80 ft-Ib)

4. Apply engine oil and install push rods.
5. Install rocker shaft assembly.
Rocker shaft bracket bolt:

20 - 25 N-m

(2.0 - 2.5 kg-m, 14 - 18 ft-Ib)
Adjusting intake and exhaust valve clearance tentatively.
Refer to section MA.
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CYLINDER HEAD

Mark

{UJ 4.2  Oilfiller cap ¥
-

/

Rocker cover

Rocker cover

gasket

{q; N-m {kg-m, ft-Ib) SEMO069C

. Combustion
chamber side

SMAB43B

Installation (On-vehicle service) (Cont’d)
® Face punch mark toward the front of the engine.

6. Install rocker cover with air cleaner pipe bracket.

7. Install glow plugs and giow plate.
Glow plug:
(CJ: 15 - 20 N-m (1.5 - 2.0 kg-m, 11 - 14 ft-Ib)

8. Install top nozzle gasket, nozzle washer and injection nozzle.
Injection nozzle:
[C): 54 - 64 N-m (5.5 - 6.5 kg-m, 40 - 47 ft-Ib)

® Always replace nozzle gasket and washer.
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CYLINDER HEAD

Installation (On-vehicle service) (Cont’d)
9. Install spill tube and injection tube.
Spill tube fixing nut:
[3]:29 - 39 N-m (3.0 - 4.0 kg-m, 22 - 29 ft-lb)
Injection tube flared nut:
[9):20 - 25 Nem (2.0 - 2.5 kg-m, 14 - 18 ft-Ib)

\A

' SEMOSS5C

10. Connect thermostat housing water inlet hose and radiator
hose.

11. After assembling all disassembled parts, fill radiator and
engine with new coolant up to filler opening.
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CYLINDER BLOCK

Rear plate

PJ 16-21

(16-2.1,12-15)
Cylinder liner

Cylinder block
Idler gear shaft

Front plate [013-19(1.3-1.9,9-14)

Camshaft
bushing

Idler gear

H25-35

(26 -3.6, 19 - 26)

Locating plate

(B4-6
(04-06,29-43)
Piston ring

Piston

8-9, Camshaft gear
O 16-21 68 - 65) Connecting rod
16-21, Snap ring—
Timing gear case 12-15) @ L} Flywheel
Pa Mating surface to timing Piston pin 2
Front oil gear case and front plate. t?:a':- li't:;:tmg rod e ?
seal Q9 (D 75.83 2
(8.0-85,56 -61) &) [O) 147 - 167
Oil jet— (150-17.0,
[D29.239 -8 108 - 123)
Pilot bushing
Crank gear Crankshaft
Crank damper Main bearing
Crank pulley
Thrust washer

Main bearing cap

167 - 177
(17.0 - 18.0, 123 - 130)

{3 : Nem (kg-m, fr-ib)
: Apply liquid gasket.
*1 : Keep in correct order. SEMO71C
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CYLINDER BLOCK

Kv11 103200-\{‘__'
\ '

b

=

Method A
{Using Tool)
KWV11103350

Method B
(Using a wooden block)

SEMD73C

SEM6768

Disassembly
PISTON AND CRANKSHAFT

Remove exhaust manifold cover and manifold.

Remove drive belts.

Remove alternator, air conditioner and power steering
bracket.

Place engine on work stand.

Drain coolant and oil.

Remove cylinder head.

Remove oil pan and oil strainer.

Align crank pulley and timing gear case mark so that No. 1
piston is at top dead center on its compression stroke.

9. Remove crank pulley.

(1) Remove crank pulley nut and install it in reverse.

(2) Remove cone bushing by tapping crank pulley nut end.
(3) Remove crank pulley nut and crank pulley.

10. Remove thermostat housing.
11. Remove water pump.
12. Remove timing gear case.

If the timing case is hard to remove due to liquid gasket, pry
it off with a suitable tool at the cutout section.
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CYLINDER BLOCK

SEMO074C

SEMES68

Disassembly (Cont’d)

13.
® In-line pump
Remove timer cover and timer.

® VE-pump
Remove injection pump gear.

14. Remove idler gear and idler gear shaft.

15. Remove camshaft gear, camshaft and valve lifters.

16. Remove oil pump assembly.

EM-71



CYLINDER BLOCK

Disassembly (Cont’d)

17. Remove crankshaft gear.

18. Remove flywheel and rear plate.
19. Remove oil jets.

20. Remove connecting rod caps.
21. Remove pistons.

f_\/_J\/—V—M’—\,—H . 22. Remove rear oil seal retainer.
) . = .

SEMES78

23. Remove main bearing cap and crankshaft.
Place the bearings and caps in their proper order.

A

s
, SEM076C
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CYLINDER BLOCK

=

— - —: Measuring point

SEMOD38

SEMO040

3
\ 1e S
e

A

B

Unit: mm (in)

Projection
o 3

SEMS20A

SEMB49

Inspection and Replacement

CYLINDER BLOCK DISTORTION

If beyond the specified limit, replace it.
Cylinder block distortion:

Standard
Less than 0.05 mm (0.0020 in)

Limit
0.2 mm (0.008 in)

CYLINDER LINER WEAR
1. Measure cylinder liner bore for out-of-round and taper with a
bore gauge. If beyond the limit, replace cylinder liner.
Standard inside diameter:
96.000 - 96.030 mm (3.7795 - 3.7807 in)
Refer to S.D.S.
Wear limit:
0.20 mm (0.0079 in)
Out-of-round (X—Y) limit:
0.020 mm (0.0008 in)
Taper (A—B) limit:
0.20 mm (0.0079 in)
2. Check for scratches or seizure. If seizure is found, replace

cylinder liner.

3. Check amount of projection of cylinder liner.
Cylinder liner projection:

Standard
0.02 - 0.09 mm (0.0008 - 0.0035 in)

Deviation of each cylinder:
Less than 0.05 mm (0.0020 in)

CYLINDER LINER

Replacement
1. Remove cylinder liner with Tool.
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CYLINDER BLOCK

)

' (IR
I(E

Ay

a=

SEMB608

SEMA24

SEMO24A

Inspection and Replacement (Cont’d)
2. Install cylinder liner with Tool.
3. Check amount of projection of cylinder liner.

PISTON TO CYLINDER WALL CLEARANCE

Method A (Using micrometer)
1. Measure piston and cylinder bore diameter.
Piston diameter “A”:

Refer to S.D.S.
Measuring point “a” (Distance from the top):
70 mm (2.76 in)

2. Check that piston clearance is within the specification.
Piston clearance:

0.05 - 0.07 mm (0.0020 - 0.0028 in)

Method B (Using feeler gauge)
Measure the extracting force, and pull feeler gauge straight
upward.
it 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 (06 - 1.2 kg, 1.3 - 2.6 Ib)

PISTON AND PISTON PIN CLEARANCE

Check clearance between pistons and piston pins.
Clearance (A—B):

Standard

=0.008 to 0.007 mm (-0.0003 to 0.0003 in)
Limit

Less than 0.1 mm (0.004 in)

PISTON RING SIDE CLEARANCE
Side clearance:
Top ring
0.06 - 0.10 mm (0.0024 - 0.0039 in)
2nd ring
0.04 - 0.08 mm (0.0016 - 0.0031 in)
Oil ring
0.02 - 0.06 mm (0.0008 - 0.0024 in)
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CYLINDER BLOCK

Inspection and Replacement (Cont'd)
Max. limit of side clearance:

Top
0.50 mm (0.0197 in)

2nd
0.30 mm (0.0118 in)

oil
0.15 mm (0.0059 in)

PISTON RING GAP
Standard ring gap:
Top ring
0.30 - 0.45 mm (0.0118 - 0.0177 in)
2nd ring
0.20 - 0.35 mm (0.0079 - 0.0138 in)
Oil ring
0.30 - 0.50 mm (0.0118 - 0.0197 in)
Max. limit of ring gap:
SEMB0n 1.5 mm (0.059 in)

MAIN BEARING CLEARANCE
Main bearing clearance:
Standard
0.035 - 0.087 mm (0.0014 - 0.0034 in)
Limit
Less than 0.15 mm (0.0059 in)

1. Install main bearings to cylinder block and main bearing cap.
2. Install main bearing cap to cylinder block.
Tighten all bolts in correct order and in two or three stages.

[3): 167 - 177 Nem
(17.0 - 18.0 kg-m, 123 - 130 ft-Ib)
3. Measure inside diameter A" of main bearing.

SEM174B

7
} 4. Measure outside diameter “Dm” of main journal in crank-
shaft.

SEM4138
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CYLINDER BLOCK TD42

SEM507A

EM133

SEM7818B

Inspection and Replacement (Cont’'d)
5. Calculate main bearing clearance:
Main bearing clearance = A - Dm

CONNECTING ROD BEARING CLEARANCE
Connecting rod bearing clearance:
Standard
0.035 - 0.081 mm (0.0014 - 0.0032 in)
Limit
Less than 0.15 mm (0.0059 in)

1. Install connecting rod bearing to connecting rod and cap.
2. Install connecting rod cap to connecting rod.
Apply oil to the thread portion of bolts and seating surface of

nuts.
[C): 78 - 83 N-m (8.0 - 8.5 kg-m, 58 - 61 ft-Ib)
3. Measure inside diameter “A” of bearing.
4, Measure outside diameter “Dp” of pin journal in crankshaft.
5. Calculate connecting rod bearing clearance.
Connecting rod bearing clearance = A - Dp

CONNECTING ROD BEND AND TORSION
Bend and torsion:
Limit
0.05 mm (0.0020 in)
per 100 mm (3.94 in) length

CONNECTING ROD SMALL END BUSHING CLEARANCE
1. Measure inside diameter “A” of connecting rod small end
bushings.
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CYLINDER BLOCK

SEM4168

Align—""

SEMO62A

Qut-of-round
Taper

EM715

SEMO078C

Inspection and Replacement (Cont’d)
2. Measure outside diameter “D’ of piston pin.

3. Calculate connecting rod small end bushing clearance.
Connecting rod small end bushing clearance = A - D

Bushing clearance:
Standard

0.025 - 0.045 mm (0.0010 - 0.0018 in)

Limit
0.15 mm (0.0059 in)

REPLACEMENT OF CONNECTING ROD SMALL END

BUSHING

1. Drive in the small end bushing until it is flush with the end

surface of the rod.
Be sure to align the oil holes.

2. After driving in the small end bushing, ream the bushing.

Small end bushing inside diameter:
Finished size

28.025 - 28.038 mm (1.1033 - 1.1039 in)

CRANKSHAFT

1. Check crankshaft journals and pins for score, bias, wear or
cracks. If fauits are minor, correct with fine crocus cloth.

2. Check journals and pins with a micrometer
out-of-round.
Out-of-round (X—Y):
Standard
Less than 0.01 mm (0.0004 in)
Limit
0.02 mm (0.0008 in)
Taper (A—B):
Standard
Less than 0.01 mm (0.0004 in)
Limit
0.02 mm (0.0008 in)

3. Check crankshaft runout.

Runout [T.L.R. (Total Indicator Reading)]:

Standard

0 - 0.03 mm (0 - 0.0012 in)
Limit

0.10 mm (0.0039 in)

EM-77

for taper and



CYLINDER BLOCK

hate

SEF692A

ST16610001

SEM413

5.6-6.0mm
(0.220 - 0.236 in)

SEMO089

SEMOS9A R

Inspection and Replacement (Cont’d)
RESURFACING OF CRANKSHAFT JOURNAL AND
CRANK PIN

When using undersize main bearings and connecting rod
bearings, the crankshaft journals or crank pins must be finished
to match the bearings.

R: Crank journal:
3.0 mm (0.118 in)
Crank pin:
3.5 mm (0.138 in)
CAUTION:
® At the same time make sure that the surface width does
not increase.
@ Do not attempt to cut counterweight of crankshaft.

CRANKSHAFT PILOT BUSHING

Crankshaft pilot bushing replacement
1. Pull out bushing with Tool.

2. Insert pilot bushing until distance between flange end and
bushing is specified value.
Distance:
Approx. 5.6 - 6.0 mm (0.220 - 0.236 in)

FLYWHEEL RUNOUT

Runout (Total indicator reading):
0.15 mm (0.0059 in) or less
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CYLINDER BLOCK

SEM6688B

(Using dial gauge)

Method B /IC/J\ L

(Using fuse wire

SEM6648

I

SEM705

Inspection and Replacement (Cont’d)
FRONT PLATE

Check front plate for warpage. If not within the limit, make flat

or replace front plate.
Warpage limit:
0.2 mm (0.008 in)

GEAR TRAIN

Camshaft drive gear, injection pump drive gear, oil pump gear,

idier gear and crankshaft gear

1. If gear tooth and key have scratches or are excessively

worn, replace gear and key.

2. Check gear train backlash before disassembling and after

assembling.
Method A (Using dial gauge)
Method B (Using fuse wire)
If beyond the limit, replace gear.
Backlash:
Standard
0.06 - 0.12 mm (0.0024 - 0.0047 in)
Limit
0.20 mm (0.0079 in)

IDLER GEAR BUSHING CLEARANCE
1. Measure idier gear shaft outer diameter.

2. Measure idler gear bushing inner diameter.
3. Calculate idler gear bushing clearance.
Bushing oil clearance:
Standard
0.025 - 0.061 mm (0.0010 - 0.0024 in)
Limit
0.20 mm (0.0079 in)
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CYLINDER BLOCK

Inspection and Replacement (Cont’d)

IDLER GEAR END PLAY

Measure idler gear end play between gear plate and gear.
idler gear end play:
Standard
0.03 - 0.14 mm (0.0012 - 0.0055 in)
Limit
Less than 0.3 mm (0.012 in)
Idler gear shaft bolt:
[©}: 25 - 35 N-m (2.6 - 3.6 kg-m, 19 - 26 ft-Ib)

REPLACEMENT OF IDLER GEAR BUSHING -

1. Use a suitable tool to replace bushing.
2. Ream idler gear bushing.
Finished size:
42.00 - 42.02 mm (1.6535 - 1.6543 in)
Idler gear shaft
Install idler gear shaft so that oil hole of shaft faces upward.

SEM706

CAMSHAFT AND CAMSHAFT BUSHING

Camshaft bushing clearance
Measure inside diameter of camshaft bushing and outside
diameter of camshaft journal with a suitable gauge.
Clearance between camshaft and bushing (A—B):
Standard
0.020 - 0.109 mm (0.0008 - 0.0043 in)
Limit
Less than 0.15 mm (0.0059 in)

SEME698B

REPLACING CAMSHAFT BUSHING

1. Using Tool, remove camshaft bushings from the engine.
Some bushings must be broken in order to remove.

SEM106C

Cam bushing replacer set  Guide plate 2. Using Tool, install camshaft bushings as follows:
KV111045S0 KV11104520

Replacer bar
KV11104510

Adapter Drift
{15t bushing) ST15243000
KV11104530

SEMS93B
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CYLINDER BLOCK

Cutout portions

Insertion order

SEMIT7C

SEM110C _

Inspection and Replacement (Cont'd)

(1) Install camshaft bushings in the order of “rear”, “6th”, “5th"”,
“4th”, “3rd”, “2nd” and “front”. All bushings must be
installed from.the front.. :

(2) Face the cutout upward during installation.

(3) Rear camshaft bushing
Align the cutout of rear bushing with knock pin of replacer
bar before installation.

Insert rear bushing with replacer bar into the engine.
Install guide plate with bolt holes (on the “TD™ mark side)
facing upper side of cylinder block. Tighten bolts.

Drive replacer bar until the alignment mark on replacer bar
is aligned with the end of replacer guide.

Remove replacer set.

After installation, check that oil holes in camshaft bushings
are aligned with oil holes in cylinder block.

Replacer bar

IS Guide plate
drive-in distance

/

Alignment mark line
to (&) surface

Replacer bar

Alignment mark to
@ surface

SEMS978




CYLINDER BLOCK

Inspection and Replacement (Cont’d)

(4) 6th, 5th, 4th, 3rd and 2nd camshaft bushings
Install in the same manner as rear camshaft bushing.

Alignment mark to

6th bushing
®
Alignment mark to
@ surface
2nd bushing
SEMS998B

(5) Front camshaft bushing
Using 1st bushing adapter, position front camshaft bushing
so that oil hole in cylinder block is aligned with oil hole in
bushing.

3. Check camshaft bushing clearance.

SEM8878
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CYLINDER BLOCK

Liquid sealer l ———@’
\

SEM9998

SEMOD78C

SEM6718

Inspection and Replacement (Cont’d)
4. Install new welch plug with a drift.
Apply liquid sealer.

When setting 6th through 2nd bushings on replacer bar,
tape the bar to prevent movement.

CAMSHAFT ALIGNMENT

1. Check camshaft journal and cam surface for bend, wear or
damage.
If fault is beyond limit, replace.
2. Check camshaft bend at center journal.
If bend is greater than specified limit, repair or replace
camshaft.
Camshaft bend (Total indicator reading):

Standard

Less than 0.02 mm (0.0008 in)
Limit

Less than 0.06 mm (0.0024 in)

3. Measure camshaft end play between locating plate and gear.
If beyond the specified limit, replace camshaft locating plate.
Camshaft end play:

Standard

0.08 - 0.28 mm (0.0031 - 0.0110 in)
Limit

Less than 0.5 mm (0.020 in)
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CYLINDER BLOCK

Inspection and Replacement (Cont’d)
4. Measure camshaft cam height. If beyond the specified limit,
replace camshaft.
Cam height:
Standard
Intake
41.71 - 41.75 mm (1.6421 - 1.6437 in)
Exhaust
41.88 - 41.92 mm (1.6488 - 1.6504 in)
Limit
Intake
Less than 41.20 mm (1.6220 in)
Exhaust
Less than 41.30 mm (1.6260 in)
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SEME728B

_ --Leaf type
combustion
chamber

- Grade mark
(Left direction)

F\-J‘ ~Matching mark

(Cylinder No.}

SEM292

Top and
oil ring

y
LPiston grade
(Left direction)

Ring gap direction

\Piﬂon

SEME73B

Assembly
PISTON
Assembile pistons, piston pins, snap rings and connecting rods.

Numbers are stamped on the connecting rod and cap
corresponding to each cylinder. Care should be taken to
avoid a wrong combination including bearing.

When inserting piston pin in connecting rod, heat piston
with a heater or hot water [approximately 60 to 70°C (140
to 158°F)] and apply engine oil to pin and small end of
connecting rod. . .

After assembling, ascertain that piston swings smoothly.

Install piston assembly.
CAUTION:

b.

Stretch the piston rings only enough to fit them in the
piston grooves.

Be sure the manufacturer's mark faces upward.

Install No. 1 piston ring in such a way that its gap faces
the direction of the piston pin; and then install piston rings
so that their gap positioned at 180° to one another.

CRANKSHAFT

1 .
(1) Set main bearings in the proper position on cylinder block.
a.

Install crankshaft.

If either crankshaft, cylinder block or main bearing is
reused again, it is necessary to measure main bearing
clearance.

Upper bearings have oil hole and oil groove, however
lower bearings do not.
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CYLINDER BLOCK
Assembly (Cont’d)

(2) Apply engine oil to crankshaft journal and pin and install
crankshaft.

(3) Install main bearing caps.

a) Install main bearing cap with the number facing the front of
vehicle.

b) Apply engine oil to main bearing cap and cylinder block
contact surfaces.

c) Install rear oil seal assembly. Apply engine oil to contact
surface of rear end oil seal and crankshaft.

(4) Install crankshaft thrust washer at the 6th journal from front.
Install thrust washer so that oil groove can face crankshatt.

(5) Tighten main bearing cap bolts gradually in stages, starting
from two to three separate stages, from center bearing and
moving outward in sequence.

Main bearing cap bolt:
[0): 167 - 177 N-m
(17.0 - 18.0 kg-m, 123 - 130 ft-Ib)

(6) Measure crankshaft free end play at No. 6 bearing.
Crankshaft free end play:
Standard
0.055 - 0.140 mm (0.0022 - 0.0055 in)
Limit
0.4 mm (0.016 in)
If beyond the limit, replace No. 6 main bearing thrust washer.
Refer to S.D.S.

; Unsuitable : v
thrust washer
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EM03470000 7

® ~ e
S 53
¥ e r— 'L_.f?

e

SEMA453

T Idler gear
Injection pump gear—) /7
/ / r—Camshaft gear

@ / N

Crankshaft gear

SEM6658

Assembly (Cont'd)

2. Install pistons with connecting rods.
(1) Install them into corresponding cylinder using Tool.

® Be careful not to scratch cylinder wall with connecting rod.
® Apply engine oil to cylinder wall, piston and bearing.
® The leaf type combustion chamber on piston head must be

at right side of engine.

(2) Install connecting rod bearing caps.
Connecting rod bearing nut:

[3):78 - 83 N-m (8.0 - 8.5 kg-m, 58 - 61 ft-Ib)

3. Measure connecting rod side clearance.

Connecting rod side clearance:
Standard

0.10 - 0.22 mm (0.0039 - 0.0087 in)

Limit
0.22 mm (0.0087 in)

If beyond the limit, replace connecting rod and/or crankshaft.

GEAR TRAIN

1. Set No. 1 piston at its top dead center.
2. Align each gear mark and install gears.
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CYLINDER BLOCK

SEME808

SEMEB1B

SEM682B

Cut here.

)\ 4

Liguid gasket

SEM6838

Assembly (Cont'd)
TIMING GEAR CASE
Instaitation

1.

2.

Before installing timing gear case, remove all traces of liquid
gasket from mating surface using a scraper.

Also remove traces of liquid gasket from mating surface of
front plate.

Apply a continuous bead of liquid gasket to mating surface
of timing gear case.

Be sure liquid gasket is 2.5 to 3.5 mm (0.098 to 0.138 in)
wide.

Attach timing gear case to front plate within 10 minutes
after coating.

Wait at least 30 minutes before refilling engine coolant or
starting engine.

Use Genuine Liquid Gasket or equivalent.
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

Unit: kPa (bar, kg/em?, psil/rom

Cylinder arrangement 6, in-line
. 3 . Compression pressure
Displacement em? {cuin) 4,169 (254.39) Standard 1,177 {11.77,12.0, 171)/200
Bore and stroke mm {in) 96 x 96 (3.78 x 3.78) Minimum 883 (8.83, 9.0, 128)/200
Valve arrangement OH.V. Differential limit between 98 (0.98, 1.0, 14)/200
cylinders

Firing order 1.536-24
Number of piston rings

Compression 2

Oil 1
Number of main bearings 7
Compression ratio 8.3

Inspection and Adjustment
CYLINDER HEAD

SEMO013C

Unit: mm (in)

Standard Limit

117.19-117.59

H *
Height (H) (4.6138 - 4.6295) 0.2 (0.008)
. . Less than
Surface distortion 0.07 10.0028) 0.2 (0.008)

*. Total amount of cylinder head resurfacing and cylinder block
resurfacing
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont’d)

VALVE

Unit: mm (in)

4':--— T (Margin thickness)

[+ 3

Valve spring

Free height mm (in)
Outer 49.77 (1.9594)
inner 44.10 (1.7362)

Pressure height
mm/N (mm/kg, in/Ib)

d
D
L i
SEM188
Valve head diameter “D"’
Intake 47.0-47.2 (1.850 - 1.858)
Exhaust 38.0- 38.2 (1.496 - 1.504)
Valve length "’L"
intake 116.7 - 117.0 (4.594 - 4.606)
Exhaust 117.0- 117.3 {4.606 - 4.618)
Valve stem diameter 'd”
Intake 7.965 - 7.980 (0.3136 - 0.3142)
Exhaust 7.945 - 7.960 (0.3128 - 0.3134)
Valve seat angle “‘a’’
Intake "
Exhaust 45°30
Valve margin “T"'
Intake 1.3 (0.051)
Exhaust 1.5 (0.059)

Valve margin “T”* limit More than 0.5 (0.020)
Valve stem end surface

grinding fimit Less than 0.2 (0.008)

Valve clearance
Unit: mm (in)
*Cold Hot
Intake 0.20 (0.008) 0.38 (0.015)
Exhaust 0.20 (0,008) 0.38 (0.015)

* At temperature of approximately 20°C (68°F)

Whenever valve clearances are adjustad to cold specifications, check
that the clearances satisfy hot specifications and adjust again if
necessary.

Outer 30.0/512.9
(30.0/52.3, 1.181/115.3)
25.0/255.0
|
nner (25.0/26.0, 0.984/57.3)
Assembled height
mm/N (mm/kg, in/Ib}
Outer 40.0/225.6
(40.0/23.0, 1.575/50.7)
T 35.0/107.9
(35.0/11.0, 1.378/24.3)
Out-of-square mm (in)
Outer 2,2 (0.087)
Inner 1.9 (0.075)

Valve lifter and push rod

Unit: mm (in)

Standard Limit

24.970 - 24.980
{0.9831 - 0.9835)

Valve lifter outer
diameter

Cylinder block valve lifter | 25.000 - 25.033

hole diameter (0.9843 - 0.9855)

o o worn | 02009 1.1 toon
Push rod bend (T.1.R.)* o%;‘(‘c;g;g) 0.5 (0.020)
*: Total indicator reading

Valve oil seal e

.

1 ©0: |
= ; SEM892A
oD, D, D, H
11.68
Intake side (in) 15.0 -11.78 10.2 8.5
Exhaust side mmtin| (0.501) | (0.4598 | (0.402) | (0.335)
. 0.4638)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont’d)

Valve guide
Unit: mm (in})
Standard Oversize
Valve guide
Outer diameter

Intake 12.033 - 12.044 12.233-12.244

Exhaust (0.4737 - 0.4742) | (0.4816 - 0.4820)
Valve guide

inner diameter

[Finished size)
Intake
Exhaust

8.000 - 8.018 (0.3150 - 0.3157)

Cylinder head valve
guide hole diameter
Intake
Exhaust

11.970- 11.988
(0.4713 - 0.4720)

12.170-12.188
{0.4791 - 0.4798)

Interference fit of valve

guide
Intake 0.045 - 0.074 (0.0018 - 0.0029)
Exhaust
Standard Max. tolerance
Stem to guide clearance
Intake 0.020 - 0.053
(0.0008 - 0.0021)
TR 0.1 (0.004)
Exhaust (0.0016 - 0.0029)
Valve deflection limit - 0.2 {0.008)

Intake valve seat

Standard ?
24.28 /
(0.094
-0.110)
45°
30
L
466-4638
~——— (1.835 . 1,843} dia, —————

Oversize [0.5 (0.020)]

R0O.3-0.5
(0.012 - 0.020) | 48.500 - 48.516 (1.9094 - 1.9101) dia.
24-28 :,// ({Cylinder head machining data)
(0.094
-0.110)
45°
466 -46.8

t————(1.835 - 1.843) dia. ————

Unit: mm (in) SEM755A

Exhaust valve seat

Rocker shaft and rocker arm

Unit: mm (in)

Rocker shaft
Outer diameter

Rocker arm
Inner diameter

Clearance between rocker
arm and rocker shaft

19.979 - 20.000 {0.7866 - 0.7874)

20.020 - 20.038 (0.7882 - 0.7889)

0.020 - 0.059 {0.0008 - 0.0023)

Standard

374-376
e (1.472 - 1.480) dis, ————
Oversize [0.5 (0.020)]
R0.3-0.5
(0.012 - 0.020) 40.500 - 40.516 (1.5945 - 1.5951) dia.
e’
10405:_’9 /// (Cylinder head machining data)
- 0.075)

rayw

i

37.4-37.6 (1.472 - 1.480) dia.

Unit: mm (in) SEM108C
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont’'d)
CAMSHAFT AND CAMSHAFT BUSHING

Unit: mm (in)

\ Standard Limit
Camshaft journal to
: 0.020-0.109
bu.r_.hmg clearance (0.0008 - 0.0043) 0.15 (0.0059)
[Oii clearance]
inner diamster of
camshaft bushing
Fiane 50.76 - 50.83 _
ron {1.9984 - 2.0012)
. 50.56 - 50.63 _
" {1.9905 - 1.9933)
o 50.36 - 50.43 B
r {1.9827 - 1.9854)
50.16 - 50.23
— {1.9748 - 1.9776) -
BN 49.96 - 50.03 _
{1.9669 - 1.9697)
49.76 - 49.83
5t {1.9591 - 1.9618)
49.56 - 49.63
Rear (1.9512 - 1.9539) -
Outer diameter of
camshaft journal
ST 50.721 - 50.740
{1.9969 - 1.9976) -
. 50.521 - 50.540 3
{1.9890 - 1.9898)
- 50.321 - 50.340 _
{(1.9811 - 1.9819)
50.121 - 50,140
deh (1.9733 - 1.9740) -
5th 49.921 - 49,940 _
(1.9654 - 1.9661)
- 49,721 - 49,740
{1.9575 - 1.9583) -
. 49.521 - 49.540 ~
(1.9496 - 1.9504)
Camshaft bend (Total Less than
e e T 0.02 (0.0008) | 0-06 (0.0024)
0.08-0.28
Camshaft end play (0.0031-0.0110) | 0-5(0.020)
EMET

Cam height “A”
Intake
Exhaust

42.311 - 42.561 {1.6658 - 1.6756)

Wear limit of cam height

0.15 (0.0059)

Valve timing

EM120
B.D.C.
Unit: degree
a b [ d e f
248 248 16 52 6 62
CYLINDER BLOCK
Unit: mm (in)
Ay B
U ) v
\ o
2
Q| <
o
o~
Y

100 (3.94)

Unit: mm {in)
SEMO14C

Surface flatness
Standard Less than 0.03 {0.0012)

Limit 0.10 (0.0039)

Cylinder bore
Inner diameter

Standard
Grade No. 1 96.000 - 96.010 (3.7795 - 3.7799)
Grade No. 2 96.010 - 96.020 (3.7799 - 3.7803)
Grade No. 3 96.020 - 96.030 (3,7803 - 3.7807)
Grade No, 4 96.030 - 96.040 (3.7807 - 3.7811)
Grade No. 5 96.040 - 96.050 (3.7811 - 3.7815)
Wear limit 0.20 {0.0079)

Out-of-round (X~Y)} Less than 0.015 (0.0006)

Taper (A—B) Less than 0.010 (0.0004)

Difference in inner
diameter between

cylinders
Standard Less than 0.05 (0.0020)
Wear limit 0.20 (0.0079)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Available piston

Inspection and Adjustment (Cont’d)
PISTON, PISTON RING AND PISTON PIN

Unit: mm (in)

SEMB8918

Piston skirt diameter A"’
Standard

Grade No.

Grade No,

Grade No.

Grade No.

Grade No.

Oversize
0.50 (0.0197)
{mark: *'50”)

1.00 {0.0394)
(mark: *100”)

O b WN =

95.975 - 95,986 (3.7785 - 3.7789)
95.985 - 95,995 (3.7789 - 3.7793)
95.995 - 96.006 (3.7793 - 3.7797)
96.005 - 96.015 (3.7797 - 3.7801)
96.015 - 96.025 (3.7801 - 3.7805)

96.475 - 96.525 (3.7982 - 3.8002)

96.975 - 97.025 (3.8179 - 3.8199)

Piston ring

Unit: mm (in)

Standard Limit
Side clearance
- 0.040 - 0.073
o® (0.0016 - 0.0029)
2nd 0.030 - 0.063 0.1 (0.004)
(0.0012 - 0.0025)
Oil 0.015-0.185
(0.0006 - 0.0073)
Ring gap
(at master bore
D =96.000
(3.7795)
Top 0.30- 0.45
(0.0118-0.0177) | 4 g (0.059)
0.30-0.45
2nd (0.0118-0.0177)
oit 0.20 - 0.60
(0.0079 - 0.0236)
Piston pin

Unit: mm (in)

*a” dimension

20 (0.79)

Piston pin hole diameter

22.987 - 22.993 (0.9050 - 0.9052)

Piston clearance to
cylinder block

0.015 - 0.035 (0.0006 - 0.0014)

*Values measured at ambient temperature of 20°C (68° F)

Piston pin outer diameter

22.989 - 22.995 (0.9051 - 0.9053)

Interference fit of piston
pin to piston

—0.008 to 0.004 {(—0.0003 to 0.0002)

Piston pin to connecting
rod bush clearance

0.005 - 0.017 (0.0002 - 0.0007}

*Values measured at ambient temperature of 20°C (68 F)

CONNECTING ROD

Unit: mm (in)
