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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 tollowing precautions to ensure sale and propar
sorvicing. These precastions are not described in sach indi-
vidual section.

1. Do nol operale the engine for an exiended perigd of fime
without proper exhaus! ventilation.
Keap the work area well ventilated and free of any inflam-
mable matarials. Special care should be laken when han-
ding any inflammable or poiscnous materials, such as
gasaline, refrigarant gasg. @1, When working in a pit or ether
enclosed ared, be sura o properly ventilate Lhe area befare
working with hazardous malerials.
G rect smoke while working on the vehisle.

SQI1ZE5

2. Belorg jacking up the wehicle, apply whee! chocks or other
tire DIOCKS to the whaels to prevend the vehicla from mowvng.
Atter jacking uUp Ihe vehicle, support the vahicle weight wth
satety slands at the poinls designated for propar lifting and
towing before warking on the vehicla,

Thesa operations should be done on a level surlace,

3. When removing a heavy component such as the angine or
transaxle/Iransmission, be careful not to lose your belance
and drop them. Also, do not allow them to sirike adjacant
parts, especially the brake tubes and master ¢ylinder.

SEIZEY

4. Before starting repairs which do not require batlery power,
abways turn off the ignition switch, then disconnect the
ground cable from the battery to prevent accidantal shor
circuit.

FCI2IR

5 To prevent serigus burns, avoid contach with hot metal parts
such as the radiator, exhagsl manitald, tail pipe and rmuffler,
Do not remowve the radiater cap when the engine is hat,
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PRECAUTIONS
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10,

11,

12.

13,
14.

15.

16,

17

Before servicing the vehcle, pratect lenders, wpholskary ang
cargating with appropriale fovers.

Take caution that keys, buckles or buttons on your person
de not serarch the paint.

Clean all disassembled pars in 1he designated hquid or
solwenl prigr t0 inspection or assembly.

Replace oib seals, gaskets, packings, O-rings, locking
washers, cotter pins, sett-locking nuts, etc. wikh new ones.
FReplace inner and puter races of tapered roller bearings and
meedle bearings as a set.

Arrange the disassembied parts in accordance with their
assembled locations and sequence

Da not fouch the termingls of electrical components which
use microcomputers (such as lectronic contral wnits).
Stalic electricity may damage miarnal eleciranic componants.
Afler disconnecting vacuum of air hoses, alfach a tag to
mdicate the proper conmection,

Lsa only the Qbricants spacifiad in MA section.

Usa approvad bonding agent. sealants or their equivalents
whan raguired.

Lse tonls and recommended special tools where specified
for safe and efficient servite Tapairs,

When repairing 1ke fual, o, water, vacuum or exhaust
zyslems, check all affected tines for leaks.

Dispose of drained oil ar the solvent used 1or cleaning parts
in an appropriate manner.
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HOW TO USE THIS MANUAL

1. A QUICK REFERENCE INDEX, a black tab te.g. EEJ ) is provided on the first page. ¥ou can quickly
firted the first page of each section by matching it 1o the section’s black tak.

2. THE CONTEMNTS are listed on the first page of sach section,

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

4. THE PAGE MUMBER of each section consists of twa letters, which designate the particular section. and
a number [g.g5. “'FA5"L

& THE LARGE ILLUSTRATION is an exploded view (See below) and contains tightening torgues, tubrica-
thom points and other information necessary 1o perform repairs,
The iNustration shew!d be used in reference to the service mattert oy, When gedering parts, refer to the
appropriate PARTS CATALOG.
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§ THE SMALL ILLUSTRATION shows the important steps such as inspection, use of special tools, knacks
of work and hidden or tricky steps which are nat shown in the previous large illustration,
Azsambly, inspection and adjustment procedures for the complicated units such as the automatic trans
axle or transmission, elc. are presented in a step-by-step format where necessary.

7. The followings SYMBOLS AND ABEBREVIATIONS are used:

[T . Tightening Torque S.DS5..  Service Data and Spetifications
Shaould be lubricated with grease. L.H.. A.H.: Left-Hand, Right-Hand o
Unless otherwise indicated, use MIT: Manual Transaxle/T ransmission -
recommended multi-purpose grease. AT, Autematic Transaxle/Transmission
. s Tool: Special Service Tools
SHEBLIEG AT G T LH.D,  Left-Hand drive modes, Right-Hand
Sealing point R.H.D.: grive models

Checkirg point

CRETN

Always replace after svary disassembly.
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HOW TO USE THIS MANDAL

10.

11

The UNIT given in this manual are primarily expressed with the 1 UNIT (Intemational System of Unit}),
and altgrnately expressed in the metric system and in the yard/pound system.
"EIWPH"
Tightening torgua
58 - 78 N.m {6.0 - 8.0 kg-m, 42 - 58 f+-Ibl

THOUBLE DIAGNOSES AND CORRECTIONS are included in sections dealing with complicated
COMPCNents.

SERVICE DATA AND SPECIFICATIONS iz contained at the end ef each section for guick reference of
data.

. The captions WARNING and CAUTION warn you of steps that must be followed 1o prevent personal

injury and/or damage to some part of the vehick,
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HOW TO READ WIRING DIAGRAMS

WIRING DIAGRAM

Symbolz used in WIRING DIAGRAM are shown bebow.

Example

BERANCH
MIT mednl

£
F L

ALY rrochel

K

T Lo

’-El = MT mogal
{8 0 AT madal

f

ABBREVIATIOMNS

COMNNECTOR
This thintt Thirt thissk ConneEcTon sea
Tl B ferrming| Sonntont,

L

%@

LOCATION NUMBER

Thig numkar INcnan. wkiere the
OTrAETal s Tecated . Sea
HARMNESS LAYOLUT n EL
wopn. Tha AUMmkser iy

i Tida] werth thk el in
HARNERS LAYDLUT.

. @E

M
Main hat

1
]
Irl."lum.lnl
Rarfasd

POWER SUPPLY

# This shewes tha Ipni.
TEOM WAL DO tien
in which the pyatem
i, Eel Oy rient

o Sax POMWER SUPPLY
ROUTING in EL
ccucn for the dersled
wiring disgrem,

I

IWITCH
Thig shidvvs 1hal cOnh-

IGNITION SWITCH
] ALC or DN

iy Exigts bereren
chrmirds (1) and (3,
wihen the i i
Turtebd Lt CHN positinn,

Vs

E.CIDT"" B =Bk BF = Brenm
L, = Yohita OR = Orenpe
GROUND B =Red P =Pink
G = Green FL = Furpla
L =B GY =Gy
' w Walioer SH = Sky Blos
L5 = Lighl Gresn

Ot | B

SWITEM

| Exampix:

(WIRE COLOR CODING

Pihtin thet wire ooy i5 atrlped, e bade
el ok fiven Tirsl, lollcnvesd by the pivipa

rafor ma thown balow;

L = Bl with White Stripe

G EeY
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HOW TO READ WIRING DIAGRAMS

Mormakly open

Hasmadily o paed

— Pemmy P

Q%:'-t_
RN & g

Ay ep—

SWITCH POSITIONS

Wiring diagram switches are shown with the wehicle in the
fallewwing randition:

= |gnition switch "OFF™,

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

& Pedals are not depressed and parking brake is released.

COMNECTOR SYMEOLS
= Al connector symbols in wiring diagrams are shown from the

terrninal side,

e Male and female terminals
Connector guides for make terminals are shown in black a2nd
female terminale in white in wiring diagrams.
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HOW TO READ WIRING DIAGRAMS

T:umpl:

Vimw From harnwas sica

Conmchar 4y mibn|

: View from hamess side . .  H.S.

HRECTION MARK

View from termival sids . Connector pymba| 2 GITECLION. Mark is shown 1o clarify the side of connector

{terminal sice or harmess side) .
/ﬁﬂﬂ Direction marks are mainly used in the flustrations imdicating

Birrgla live terminal inspecticn.

Drivextion mark
P ? * View from terminal side . .. T.5.

= Al gonpestar Ssymbols shown from the terminal side are
enclosed by a single line.

i it # ANl conpector symbols shown frem the harness side ore

hrectson rmark

enciosed by double linas,

ettt oo
MLULTIPLE SWITCH
The cortinuity of the muitiple switch is identified in the switch
S 264 chart in wiring dizgrams.
Exarrpha
WIPER SWITEH
“ Jorel vt caliifwasw Comtinuity cireuin of wipdr switeh
1 i (@] SWITOH POSITION COMTINLITY CIACUT
— B — 2 ] OfF 1.4
v R = )] _"_@ ®D.]Q NT 1.4.6.8
— we-|B|E 116 4 010 Lo 3.6
—uy—{ C KB | 6] 2 5 O HI *. 5
s

Example. Wigsr switch in LD positien
Continuity sirtuit:  Hed wire — (&) termiral — () tarminal — Wiper swirch { 85 — &
LD — B} terminal — (Fi terminsl — Black wire
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IDENTIFICATION INFORMATION

Model Variation
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IBENTIFICATION INFORMATION

Maode! Variation (Cont'd)
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IDENTIFICATION INFORMATION
Madel Variation {Cont'd)
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IDENTIFICATION INFORMATION

Identification Number

— Yahick ideniiticanon aumber (L H. drive mode)

v Buiir gate plaie '_,_ﬂ’_ Viehucly igentifra titn phane

.\I ‘ | f‘-_—f?f———_) ” _Tk"—‘__;\
P, / |I

M
. Se Wl ok N FiERTIGn e

\ p—
'\‘\-___,./' UF1LH, drive modatl

ELc]LRF:

VEHICLE IDENTIFICATION NUMBER {Chassis number)
Prefix and suffix designations

W B G Y80 — xXxxXxxi

-— ey

Standard-roof Hardwop ———— Vehigle serial numbe:
High roof Hardtop
Standard-roof Staticn Wegen
High-roof Station Wagon

: PFigkup

Modal

CO.3 =%

g

TE42 engine
TO4Z engine

e

O

o Ehort wheelbase
Long wheslbase

n]
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IDENTIFICATION INFORMATION

Identification Number {Cont’d)
IDENTIFICATION PLATE

MISSAN MOTOR CO, LTO. JAPAN

o I::;' iy 1 Tepe
RGN 2 Weiicle idenlilicaticn
" o e g numb4ar [Chassis namisar]
e . 3 Whoel

- DEuM M 4 Bodhy color code
o ?:*‘I""‘m & & o 5 Trim el code
o A | E Engirm modal
[ oa=w = Flic ugil L Ergirud'rspﬂa::mm!
LEET L R d A - B Trantridios rrode|

18 o _ A Axle ool
HE BB XSRS ayowes

= §Ois3a

ENGINE SERIAL NUMBEA

TB4Z engine TD42 engine
- Stamped on the oy inefer ADck

::-;:5 'r’-:-\.'._ : = ".J_" Froani _DIJI "'.::“'\]
S

Slamped on

— e cylindir bloch

f ! I‘: L= - 1 v T
1 e \’i:_:_:—:" |" | \" $
1] i

=
'
r"'"i* |

BLIETY

[\ j ,
‘x. I'.‘f‘ﬁjﬁ"ﬁ'u } {o 5/ k"{:J Q(;” |f FI
\ '\_\\ - -

e ey
s T ,-Cd'_'_";‘-'ﬂx s
\ f = ::_‘
|ﬁf.qr'$ﬁ““{\{:—\”:§ b er /Eﬂbl?ﬁ-“rﬂ |

Eramt 1 = -._.f':ﬁ:'. ——r L
k- 1:‘:_' ey o k""-. X Iﬂ’ ! _I,.-______.-—-‘—'_ .
’;a_‘f&"l . | 'M"‘—__L“\T A |
& 'I\‘- J * 4 \ I'fﬁ_h‘.'-"‘"'_ P
Ny~ B T
".- Lo ___'i ﬁ L] I "-A.‘_ ) IIII_, J. ||
el L | "-\.'_“_‘1 p _fr \I \j"'lll .-HI = .-—I
y ¥ ) 1I':".' .-'. Ilu' ',.. IT" ;| __...-'—':.‘__,_n-r'-
0 ~ X4
=1 CAN0ED 20
TRANEMISSION SERIAL NUMBER
Manual transmission Aurtpmatic transmissicn

SOy

OB R

GI-13




IDENTIFICATION INFORMATION

Dimensions
Sunon Wagen Hardtes PFickup
Cretrall bergh*S mm lind 4A19 [1§2.4], 4,850 {19091 4,240 11669, 4,380 (168 6171 4870 {1957
Drall width mirm e 1,800 [TO5]) 1,800 $70 B4 1.6 486 5]
Covtrall harght i limy LEVS (7151, 1,996 (78512, RIS 171 81, 1,595 {TA 82, 1,855 (7310
1 FES (703173, 1 &6 {71.5)"8 1,796 (Y0703, T E2E {71904
Frant treed e |im b 1,530 [B0.7) 1,530 16024 1,475 [RE5)
Poear {read mam lir b 1535 [50.4] 1535 (60 4| 1,405 (55 31
Wheelbapr mm {ink 2570 (116.9] 2.A0 (o4 5] 2870 [1169]
"1 Far Gl wepnaiyrg {Migdly Emstl
"2: Hegh-roo! modgels
*3: Four Augtrglin eguipped with 2155808 16 1orm
=4 Fow Sustralis
“5: For models wich wingh |, over kngih beyanad TES men (7.3 ink
Wheels & Tires
Flaad wehami
Sira 5 50F- 16500 &6 & SHF- 15500 T11%
Qftgt erwm |ing 301113l &0 6118 =& (030 B {0.20)
Tirk Bk G81EFRLT MEEORTE 1070 &.00-15-60H 10815 6RLT

FOO1EEPRLT [Fronth
7001 10PFALT (Ragr}
P50 16-BFRALT
FE1EBRALT

T EQRIEEPRLT

7508 1GEPRLT
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RECOMMENDED FUEL AND CAPACITY

GASOLINE ENGINE

For Australia ... Unlasded guoline of abova 91 octane |ROM)
Do not usa leaded gascline.

Except for Australia ... Gasolire of above 88 octane {RON]

OIESEL ENGINE
Above 4% cotane

FUEL TANK CAPACITY
oh¢ [20-72/8 tmp gal}
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LIFTING POINTS AND TOW TRUCK TOWING

WARNING:

a. MNever gat under tha vehicla while it is supported only by the jsck. Alwaye use safaty stands to support
the frame whan you have to get under the vebicle.

b. Place wheel chocks at both front and hack of the whasl which is disgonally opposite the jack potitasn.
Exampla: I the jaek iz gositionad at tha L.H. front whesd, place whes! chocis at R H. resr wheel.

Screw Jack

Station Wagon, Hardtop Pickup o

SO1524
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LIFTING POINTS AND TOW TRUCK TOWING

Garage Jack and Safety Stand

CAUTIOMN:
» Place a wooden or rubber biock between smafety stand and vehicle body when the supporting body is flat.

Statign Wagon, Hardtop
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LIFTING POINTS AND TOW TRUCK TOWING

2-pole Lift
WARMING:
When hifting the vehicle, open the tift arms 23 wide as possible and ensurs that the front and rear of the
vehicle are well balanced.
Whan setting tha lift arm, dg not allow the arm to contact the brake tubes and fuel lires.

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

Frams — 122/ Jy
E /
Anschonent /||

Use suitable stands at the correct places g5 illustrated, 1O prevent
the vehicle from becoming unbalanced,
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LIFTING POINTS AND TOW TRUCK TOWING

2-pole Lift {Cont'd)

S5
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LIFTING POINTS AND TOW TRUCK TOWING

CEQ TR

Tow Truck Towing
CAUTION:

-

All applicabla local laws regarding the towing operation must
ba obeyad,

It iz necessary 10 use proper towing equipment to avoid pos-
sibde damage to the vehicle during a towing operation.

¢ Artach mfaty chains for all towing.

& When towing, make sure that the tranzmission, stesting sys-
tern and power train are in good order. If BNy unit 15 dam-
#geed, & dolly must be used.

= When towing with the front wheels en the ground:

Tum the ignition kay to the "OFF" potition and sactire the
steering whasl in a straight-ahasd pogition with a rope or
similar device. Mever place the ignition key in the "LOCK""
position. This will result in demags to the steering lock
mechanism.

# When towing with the raar wheals on the ground:

For M/T model

Halease parking brake, set frea-running hubs to the free position,
Move both gearshift and tramsfer saver to neutral (“N" position).
For A/T maodel
Release parking brake, set free-running hubs to the frsb potition.
Mowve gearshift lever 1o “N™ position, and riove transfer laver 1o
“2H™ positiom.

MNISSAN recommends that a dolly be used as illustrated.

¥ you bhave to tow a manual transmision modsl with front
whsals raisad {with rear whesls on ground)

Okserve the following restricted raising haights,
L ]

Do not raiza the frone end over 1,
Wagon/Fickup/\Van
f = 500 mm (23.62in)
Hardtop
8 = 500 mm (19.69 in)
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LIFTING POINTS AND TOW TRUCK TOWING

Tow Truck Towing (Cont’d)
If you have to fow an automatic transmission model with four
wheals on ground or tow an avtcmatic transmission model with
front wheals raised lwith rear wheels on ground)
Observe the following restricted towing speeds, distances and
raising heights,
« Speed: Below 50 km/h {30 MPH)
e Distance: Less than BS km {40 miles)
* Do not raize the front end owver &,
Wagon Pickup
¢ = 800 mm {23.62 in}
Hardtap
g = 500 mm (19.62in)

If the speed, distance or height must be greater, remgwve the front
znd rear propelier shafts beforehand to prevent damage to the
transmission,

TOWING HODKS
The towing hooks are provided enly for amemgency.

Station Wagen, Hardtop Pickup
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|I. . !
L F

0tk

FINTLE HGOK

Do not use the pintle hook for towing another vehicle, trailer,
ete. This hook iz designed for use only in an emergency, ie.,
when getting the vehicle out of the mud,

‘2 gt
o [ et CESY
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TIGHTENING TORQUE OF STANDARD BOLTS

. Tightemng terque (Wihout lubncant)
Grade Bobi size Bmt.d'a Fineh rmien
mated M Haxagon hasd holt Hexagon tlarge bolt
N.m ki fulb M | Ry il
M& 8.0 1.0 5.1 052 3B 81 | 082 45
1.78 1 1. 1 1. 1
ME as K| 3 g 5 5
1.0 13 1.3 ] 16 1.6 12
1.5 25 25 18 23 30 22
4T W10 1.2 - l
1,25 26 2.6 ] 19 20 31 22
175 az 4. 1 1 E
M12Z 120 2 ? > - o2 -
1.5 45 4.7 | =4 it . 5% a1
M1 12.0 15 74 15 | 54 88 9.0 &5
M& 60 1.0 E4 0.846 5.2 10 | 10 ¥
1.25 21 21 T .
o o 5 25 J 25 18
1.0 ! 2 22 16 25 27 i}
- M1G 100 1.5 41 43 30 48 449 an
1.25 43 4.4 32 7Y | 52 -1
1.78 Al 7
1 12.0 1.2 L) B4 86
1.25 7 | 51 o a4 62
M4 14.0 1.5 127 13.0 oa 147 150 108
ME G0 1.0 12 1.2 g 1] 15 11
1. A
Mg an 0o =8 X £2 35 35 26
1.0 n iz 23 ar B 27
| | O
- wo | wn 1.5 52 6.0 43 gl 7.1 51
. | 128 62 6.3 45 74 75 54
| 175 | 1D
M12 12.0 = | 0.0 T2 118 1240 B2
175 108 1.0 20 137 140 1
M14 14.0 15 | 177 188 130 206 21.0 152

Spacial part ark pxchuded,
This standasrd ik applicabla to bott having the tollowing

marks embodtid on the holt hesd, *- MWominal diamerer
Grade ]
ark M &
*;:: T | | T Nominal diameter of balt threpds {Lnit; mmil
CIEO00000 s onrrree e momoooaon & Mairic serew threads
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PREPARATION

SPECIAL SERVICE TOOL

Teaal number
Taal name

Déstription

EG17ER03IN
Radiator cap tester
A e

Y
.

i

(=

Adaniing radiatar cap tastdr 10
radiator filler neck

MA-2



PRE-DELIVERY INSPECTION ITEMS

Shown below are Pre-delivery nupsctlon Hems required for the rew vehicle. 1t I8 recommended that
necessary {tems oilher than those listed here be added, paying due regard io the conditions in each

country.

Perlorm applicable itams on each model Sonsul text af this seclion for specificahons.

UNDER HOOD — engine off

[ "}Radister cogtant level and coclant hose somnes-
tions lor feaks

T Battery flud ravel, specilic greviy and conditions
of battery tarminals

C_] Crive balls tensisn

[T Fusl liter for water o dusls, and fuel linas and
conngchgns for leaks

] Engine oil levai and an leaks

[ Clurch ana brake reservair Huid lavel and fluid
lines for iraks

|:] Windshigld snd rear window washer and headlamp
cleansar resarvair fluid lavel

L | Power steering resarvar luid level and hase con-
recticns for leaks

ON INSIDE AND QUTSIDE

[T"] Remove fronl spring/strut spacer (f appleable}
[T Operation of all insirumants, gauges, lights and
ACCASSOrM S

Operation of hornis), wiper and washer

Steering lock for oparation

Check ar conditigner for gas laaks

Fronl ang rear seats, and seat betts for eparation
All meidtings. trims and fithngs for fit and align-
ment

All windows for operaticn and aligaenent

Hood, frunk lid, daer panels ter fit and alignment
Lalches, keys and lecks for oparanon
Weatherstrips for adheseon and fit

Headlamp aiming

Tighlen whael nuts [Inc. mner nuts it appicatiel
Tire presswme {InG, spafa tira)

Check irant wheels for toa-in

Inslall cloch fvodmeter/raam lamp fuse [ ipplica-
et

Install decdorizing filter to air puriber (K applcable}
Aerncve wipar blade prolectors (I apphcakbla)

]

S—

U0 0araooonno ooap

UNDER BODY

1 Manual fransmissconstransaxle, ranster and diffar-
ential gear ol leval

(] Brake ard fuel ines and oil/fluid resarvoirs tor
faaks

{1 Tighlen bolts and nuts of steanng linkage and
gaar box, suspansion, propeller shafts and drive
shatts

F:] Tignten rear bedy bolts and nuts (Modsls with
wooden bed ooy

ROAD TEST

[ ] Cluteh operation

[ ] Parking brake aperalion

|| Servica brake operation

) Autamatic Iransmissionitransaxke shift fiming and
ickoown

[ ] Steering contral and relurnatihty

C_] Engire periormance

[1%queaks anad ratlas

ENGINE OPERATING AND HOT

[] Adst idle mixture and speed, and ignition Timing
[C] Automatic wansmissianstransaxie fuid jeval

[] Engine idling &nd step koosh operation [ENesat cdy|

FINAL INSPECTION

[[7] mstall recessary parts (outside mirrar, whegl covs
Ers, seal belts, mat, carpet or mud flaps)

I___] Inspect for infesiar and gxtaror melal and pginl
damaga

(] Check fer spare tire, jack, tools (wheel chack),
and Ineraiure

[ ] wash. clean interior and axtarior

MA.-.3



MAINTENANCE SCHEDULE

The following tebles show the normal maintenance schedule. Depending upon weather and atmagspheric
conditions, varying road surfaces, ndividugl doving habits and vehicle usage, additional or more frequent

maintenance may be required,

Periodic maintanance bayond the last period shown on the tables requirss similar maintenancs:,

MUAENTENANMECE CFERATHIN MAINTENANCE INTERWVAL
Pariorm eilbr ai vk ol kibometimy ke 1,00k 1 L] 2 [} Lo 5 Edb M L:n] Aeinrsnea
AMmilL] T MRy, WA el f [Mites & 3,000 [EF 861 012 18] (F4] (30 (361 420 448 pm
M1 - 3 12 14 L k] a5 42 .|
ENGINE AND EMISSION CONTROL MAINTENANCE
Undertvood arvd undar vaiicly Gpoima = Drunsl
Torque chack msr ok, & gl Tube & Lorturgeor faeeng g is* 1 X MA-'IIJ'E MA-H
Adpail intaen & aahwrsl ol ve cliarmncis b K " " F .1 MA-IG " Ma27
Chaek ceeer baHel fov ormeks, ‘I'r.-\-_ung-:wul.lr & TAnLpn X x % £ W MA-TT L MAZE
Changa engirg 300 -freeze coolynt (ETTY e innol sy, L L C.1 s B X MA-1T D MA-TY
Chinge wriing coaimnt (5oM waler® 1 ¥ ¥ % % K ¥ X X  MGIZ; Mmzd
i hael 20| ey £y ST X L X LSRN T ]
Chack fusl luees = MA-TY ' Ma.28
Chian & rapiwee iir clpangs Yalge [Diry pacstr Ty ) 0 i u x k] L K X MA-TL D MA-ZG
Faplaces - b | MA-T4 ) M& G
Ftplis Air chamigr FiFuer {13000 pane Ly obEe | X Mas1d | MAZE
Check oyclane preaiccluanare B x MA-15 s MRS
Chupneyt ggig 5id ILe AF| SE or SF oirdl & il IMegr= = x & W i W x MA-TE_ TS
Check & adium -din ripm S manbure ratdas [Ohack meumurs - T
PTGy con el Eeapned dor ek a1iee pd by et i Eer 2 KT W@ MFTOR ®ey | M
T LT . EF B BC-36
Adyurit pation timang 2" X XT N X1 W mty X
Haniacs ;l:l-"lllll"l — ' M- 14
Tk B vagihete dritribulor ek paen Chac® 1 x F] i X Ma-T5
5 — Fimpdpet x 00K x (TR
E Chrch b repdect ok plugn Check ™1 ® | ] L4 MEA-TT
w Friglysh X = X x M7
L hack mmition wirs —— x x Waag
3 Chieh chobos momchanoem [Cholia phate & linkagmi® 2 X X = Ma-18
é LR i posieig ek eiy wpatilpeion (P W, v ben = ¥ = E3 A IE
Prapimce POy, lilkers ® x Ma- 1§
o, ieZmu NSl B e e T ol X X K b RAA 15
Tk AIICHTAVIIC TR RO 0N, Rir cHarar x [ [ ¥ MAR
Churgh, yipaor [sri. (o, conrectiona, s
LAustralia & Curt ronderd modsls oaly) K = o
Chint b, E.0. R oantral oy 1Suf el PR weith AT | X N = WM& - A
Theck fuah Liter B grair v =2 x* x o X X X [T
w Piplack fusl fittece I o ® ¥ ME2E
o arge engena oil [Use AP CC o CO gal 1o Evary 5 D000 ke {2000 milwd| @ B avenehs A2
I Cnange ol Niises X W ®. X KN x (X
o Cheek nozi  GenoTEiIL MA T
i Check «Miry sord ¥ X 1 rt X T
O Digen il F H
iﬁr;-:n: m*.:ﬂﬂ':n pumpl* 1 = 2 M.P R K K Z A3

NHOTE; {10 I engine powar decyeasss, Elack sxhaant amoka 1 emiched oF angene noiv inercaes, chook snd, H necrassry, wdjurt tha fusl

njsction ropre's nnting prespurg o thi ol Wby partten.

121 Maptetnes e with 4 ghoukd ba ferforned mors frequently scoording to *Tleirtshence uridesr sre drivirg

oy e
Check: Check Corract or replace if reoessary.
1! Non sustralis mateds saly
T Australia modets anly
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MAINTENANCE SCHEDULE

MAIMTEMANCE DPFERATION

MAINTENAMNCE INTEAYAL

Parform either gt navmbar of £ileristan ki = 1,000 1 10 20 40 50 7] m 30 Ralwrarcs
Irmilsk ar mdntha, wohichawer Cormied lirst. {Mfites 1,000 1081 5 {18k (2a] 138)  {42) gy gy
Mitnths - B 18 x4 35 42 a4
CHASSIS AND BODY MAINTENAMNCE
Unl:lbrhuu_:l
l::hm.:k Braka, sl teh, mrtornate: branowrisuon & sTaenng sesr floid ° " - = X N Ma-31, 33,
oF Ol ] & far remkos a6, 39
Change brake fhysds - " ¥ Wad?
ik BrakE botsta vatuurn RO, connactions & check valve ® ®  MAZT
Cheec i paover stpgeing Ileid & Lina 5 ] X X 4 ! MLA 38
Under wvabsicls
4 %
E::iih:;;:n:it;r;::'::::;ﬁmm;r LA x ;1 X X MA-31, 38
Clhecs orl lewrl & Change ail in tanugl Tranwmigion,  Chack ® " x ® WA 3t 33 3
tranyier & ditlerential guar Eﬂ# x % MAd1, 33_25
Gragmd Qreaning Boinm of s1iring Iinl:a_gr & propaliar ghpfips i ¥ :;: 4 i A a4
Ceeck sieering gaar bok & linkige, aurle & sutsdngion parrs & MA33 i8R
Aropiias ahalt for demeged, lood: & miging parte x = x x X 1 x Fiu, B AS
& Iubercaten ne
Chck fTaein damoer - ® ® x A -0
Aatighten bedy mountings = x " % BFsA
Chatside snd inside
Chaok i) 8lignrrant. I nacsiory, rotate B balance whyals ® ',:‘:‘é"'!- Wa
[ (1] L i Br Bwrakie conT
R At x X X XXX Mad
k brgky 1jn Ihar n
;P:e:"m:i;;l:r:imnﬁm brake bovtponante for weear, - % x ME
Crack frant o] beannp et & Irde-running hub gres s W M-8
Fiepeck front whal bapring & franyax b joint oresds, X % MA-ZE
B chncd: fepgrunning hubh grapss
Lubricate lacks ningst & Ao Iete bor x b | = o - ¥ Ma A1
Chark teal belts. buckle, retrscion, anchars & suawer o x K M1
Check foot brake, parking brake & Suteh for free plwy, K = = = - CLE %
amake & operanion EFR-&

NOTE: Maintenance it with """ should be performed meve fraquently according to “Maimtenance undar sverm

driving conditiona™,
Check: Check, Corrset ar raplace if necessary.
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MAINTENANCE SCHEDULE

MAINTENANCE UNDER SEVERE DAIVING CONDITIONS

The mainlenance intervals shown on the preceding pages are for normal operaling conditrons. [F the
vehicle is mainly operated under severe driving conditions as shown below, more frequent maintenance is
required te be peformed on the following ifems as shown in the table.

Savere driving conditions

A — ODriving ynder dusty conditions
B — Driving rapeatedly shor distances
L — Towing a trailer
D — Extensive idling
E — Driving in extremely adverse weather conditions or in areas where ambient temperatires are githar
extremely low or extremety high
F— Drwang it igh Bumidity arees or in mountainous areas
45— Driving in areas using sall or other corrosive matenals
H — Driving on reugh and/or muddy roads or in the desert
| — Freguant driving in water
Dicivineg condition (¥ P T MatRLARece T —— Rylerence page
ol L Gayotine ;  Diewd
A Air chemners Tilgmr i :.
Diry paper bype Cinan Ma-34 . WAZE
All rypa Raetace More 1 MbId A
Cyeinng e -3ir cleantd T Chetk re requenthy MAIS - MAZ?
PCw. liler Aoplpce Ma1g =
A B CD Engineg il -
Spsaling anging Flerpd Bee Ewkry 5 D00 kit WMAAE | o
13,000 rsirs] or 3 monthe i
Driesxl pogine Fer e Maore frequently — MA-T2
AR CD Engirm 2il Inbie Heplnce Evgry 5 000 km _'_
13,000 mrl o¢ F monthe M-TD H MA-
A . E . Fual Filter Aeplsce Evpey 20,000 km MAE . MA-2S
= - Hrih o " Repisce (12,000 moes] of 12 mamini o oa
c ., , H Augleengtio trmomi glen 1uid Feplace Evpry 44,0000 km A
- £24,000 miles] or 24 manms Al
G H Stwaring gear & linkege axni & Check
suspmmon partl B propeier MAa-33, 39 &
Ewtry 5,000 km Fa& RAS
—_—— = i o] o0 3 hi
A EC G H Hrake padt, dnct & other Chnk 3,000 mulesl or 3 month
MAT?
BrakE companan T
A8 C . @ H Braka linings, drurs B othr Chme Every 100009 km ag
brakn comyponant [8 000 milesd pe G meonthy MA
G K| Greming poinw of apkaring Eubricats
Hnkcage & propelar shefe MR-, 40
; Ewery 6,000 km
L Fremt wheel besring grasss Stk
B W#tuaning huls preme 13000 rrakes) or 3 menThe Ma-I5, 36
G Lock, hinpes & hood iich LB e KA

Maintengnca operation: Gheck = Check, Corrmer or replece i meosamy.
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MAINTENANCE SCHEDULE

Maintanance {or ofl-road driving

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

Brake pags and discs

Arake lining and drums

Brake nes and hoses

Wheel bearing grease and free-running hub grease

Oifferential. transmission and transler oil

Steering linkage

Fropeller shafts

Air cleanar filter

Clutch housing and knuckle fange {Check waler entry. Refer to MA-32 & 36.)

L
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RECOMMENDED LUBRICANTS

Lubricants

Capacily {Approximate]

B ecommended lubricamis

Liter Emip Wikature
Engire sil {Refill)
With ol filter
Tea2 8.2 7-1/4 qt Gasaling engine:
TD42 432 B1/8qt APISE or SF*1
Without ail filter : BLEIEEE
TE42 7 B-3/4 qt APICC or D71
T2 B.O 7ot
Copling sy sterm (With reservoir tank]
With heater
THAZ MST 3.9 12-104 gt
TB4Z AT 36 12 gt
TDaz  MT 13.6 Y2t Anti freere conlant
Without heater {Ethylene giycol bass) or soft wates
TB42 MST 133 11-3/4 at
TR42 AT 13.0 T1-1/2at
TD42 M/ T 128 T5-1/4 gt
. o Amti-freeze coolant
Cool B
ng systam e YiRLECR (EThyplene glycol baze) or soft water
Injecticrn pump diaphreom gil - - Cod hwer il or BOSCH 0L3EY
Marwrgl transmission gear ol 38 E-715 pt
Transfer il a3 2aqt APIGL4"1
Steering gear ol 05 FIB Pt
Dhfferential carrier gear ol
E
DS Standard differential:
+3/4 qt {Exgept .
54 ) APl GL-571
for Pickugp) o - )
HZ233B Limited-slip differential:
334 qt ) )
43 (Pickug Sear pil hypod L3.0,
Faar {Part Mo, KLO31-14002) or
H2 238 7.1 1.7/8 qt equiyalent™ 2
HZ&0 ay 41
Aurematie tranamisgicn fluid 8.5 472 gt
Tvpe DEXROMN ™
Pooer semarning fluid 09-10 3M4-TrB gt

Heake arad glufch Fuid

COT3 {US FMY5S No. 115)

Multi-purpose groase

NLG Mo, 2 {1 ithium sosp base)

Frent axle joint greage

MLGI No.2 (Molybdenum
digulphide [Rium soap base]

Aty free-running hub grease

Hissan genuine grease
{Fart No.: KRC19-D0025) or
equivalent

*1: Far turthe datails, see "SAE Viccosity Mumbar,
"2 APIGL-E, SAE 140 and 10% volume ol .50 friction modidier (Part Noo: 35459-CEO000N or equivalent.
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RECOMMENDED LUBRICANTS

SAE Viscosity Number

Outside 1emperature Range Dutside Temperature Range
Anticipated Belore Next Ojl Changa Anticipated Befora Next Qil Changs
e P\
s AR 140
=40 MM ==t e = u-.. [ & ﬁ'] A un
% w0 #1008} — —— — = —_— - —
5.!!' ] | —_— 4 F 4 f
Ea L] Iﬁg ----- E-
g <10 1] == - N Rl Lk
||\l ey M & ol|+2
- i A VA VA G
LN IRAE N i = =t10{jird = 1 F1 F
in B
=0 4 F— 1 S
=28 L — _
sof|lFaz -4
d “.” * Not recommanded N
& i ; (8 750 DOW 75W-30
for sustainsd high \, y BOW-00
spaed driving e Fio00
¢ For warm and cold areas: 10W-30 s prefera- @ For warm and cold areas: 75W-90 jor trans-

ble for ambient temporatures abeve -20°C

{-4°F).

8 For hot areas: 200W-40 and 20W-50 are suita-

[ 8

Dutside Temperature Range
Anticipated Before Next Oil Change

DIESEL ENGIME OIL

C_F
ook =<~
30 ey -

[FINE

* Mot recommended
for sustained high
speed driving

For cold arsas: 10W-30 is preferable.

arg syliabla

For hot and warm areas: 20%-40 and 20W-50

MA-9

mission of gasoline engine model and trana-
fer, S0W-80 Jor diferential carrier and 90 for
transmission of diessl engine modal arm
preterable.

For ho! areas. %) % suitabla for ambient
temperaiures below 40°C [104°F),



ENGINE MAINTENANCE

Intakw idd

Tighters in rer ichl rdar.

S ARTIR

-

Exhauit nide

Tighter in numerical erder,

S AETIE
rr db
wl = R ting
B | e

! s
(7= . -
o

Wy = =
\ o e} T
s ; .H_.}-f_' ..::_,..-'—\--I
} e o
- o L (s
— [ e 7 r
D ¥ e
. A =
=4

INT, - i

EXH.- ~r-| ?.L | 8 . i1|ﬁ
w1

1) R L&) 1@ D)

[ .17 e— — i g 42

S B TAR

Tghunark i MaMarica| oeohes

S ARG TR

Checking Tightening Torque
& Checking shouid be performed while enging is coid.

MAMIFOLD BOLTS AND HUTS
0 Intake rmanifold
16 - 19 H-m {1.6 - 1.9 kg-m, 12 - 14 H-Ib}
% Exhaust manifold
27 - 31 Wemn {2.8 - 3.2 kg-m, 20 + 23 A-b)
EXHAUET TUBE MUTS
[C3:43 - 50 N=m (4.4 - 51 kg-m, 32 - 37 H-Ib)
CARBURETOR MUTS
Eh: 16 - 19 M-m {1.5 - 1.9 kg-m, 12 - 14 H-Ib)

Adjusting tntake and Exhaust Valve Clearance
Adjustment shoukd be made while angine i5 warm but nob
running.

1. Set No. 1 ¢ylinder at top dead center on its comprassion

stroke, and adjust valve clearances (1), /%, & @, 7 and §).

£, Zet Mo & ¢ylinder at top dead cenler an its compression

stroke, and adjust valve clearances @, & &, &, 41 and 3.
Valve claarance:

Intake 1), 8, 3, T, ® and i
.38 mm {0.915 In)
Exhaust 2, (£, &, B, 9T and
0.38 mm (0015 i)
Adjusting szcrew lock nuts

£0: 16 - 22 M«rn {16 - 22 kg-m, 12 - 16 H-b)

@ Tighten rockar covar bols in numarical ordar,
CE1-3 H-m (1 - 0.3 kg-m, 0.7 - 2.2 f-1b)
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ENGINE MAINTENANCE

Checking Drive Belts

A Dfimction chechmg goume

Fovear TIEmrINg —
PN o

— himrmsrnt e Wiair pump pulley
\ g |

L adjunting boly

Lock bait
] 21- 28 121 - 27, 1% 200

(= Lok ban
g 21-28 02127,
15 - 20

Addjuataieg Dol

e RojLITr DEr
Fiservg beolt

- (4355
=, 14,4 -5.8,32-41) \
¢1 i e Comprenor
H“t,\ L Aimnkikgh Idier pulhey |oek Aul
. pudipy TN A3 -55 (4.4 . 58,32 41)—"

tem Adjunting ol

| N \ Anergior ssgureg ol (o) 38 - 78 16,0 - 7.6, 4F - 55)

— This ol i5 2 bslt-in sleding bushang type. ,
11 npad St b |eoiemid during BeIE aduiuTes . [ Hom logem, fll

o= il

Lag AR TR

1. Inspect for eracks, fraying, wear ar oil adhesion. |f necessary,
reglace with a new one.

2. Inspect dnve belt defiections by pushing an the bel midway
between pulieys.

Adjust if balt deflectlons exceed the limit.

Belt deflectlon:
Uit mm {in}

H‘-m,_ Llond el deflection
T . Adjusted at new belt
h"‘ﬁ-.i\_ | Limit detiertion
1 |
13.15 10-12
Altarnatar 161083 | (61,089 | (032047
Air conditioner 8-10 E-8B
— PHOAN |y 038 | (024 031)
. . 15-17 14-18
Power steering qil pump 80,75 (068 - 0.67) (055 - 0,62
Applied puihing force SAN 10 kg, 22 10}

Inspect drive belt deflections when engins is cold.
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ENGINE MAINTENANCE

#IJITE Botrom kit zide
1 —_——

' {
- g v
’J_Nu 4

h”s"'ﬁ;—‘:i'-' aieARIAn

—1 MAK,

— I

Shasai?g

Changing Engine Coolant

WARMING:

To avoid belng scalded, never change ihe coolant when the
angine is hot.

1. Move heater “TEMP contral lgver all the way to “HOT!
position.

2. Open drain cock at the botiom of radiaior, and remove
radiator cap,
& Be= careful net to allow coolant to contact drive beils.

3. Remove cylinder Block drain piug.

4. Close drain cock and tighten drain plug sacurely.

S. Fill radiator with water and warm Up enging.

G. 3top enging and wait unlil ¥ cols down.

7. Repeat step 2 through step B until cledar water begins to
dran from radiator.

B. Drain water.

& Apply saalant to the thread of drain plug.
[3:34 - 44 N-m (3.5 - 4.5 kg-m, 25 - 33 ft-ib)

9. Fill radiatar with coolant up to specified level
Fallpw Instructions atlached 1o anti-freeze container For
mixing ratic of anti-freeze to waler,
Cooclant capacity (With reaervoir tank]: liter {Imp qt)

With heater
M/T 1258 {12-1M)
T 135 {12)

Without heater
M/T 123 {11-344)
AT 130 {11-1/2)
Paur coolant through coofant Alier neck slowly 1o allow air in
symem 1o Sacape.

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

11. Fill reservair tank with coolant up 1o "MAKY level

12. Bun &ngine znd warm it Up.

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

SLC&YY

IMABTER

Checking Cooling System
CHECKING HOSES

Check hases for proper attachment and for leaks, cracks
damage, ioose connections, chafing and delarloration.

CHECKING RADIATOR CAP

Apply pressure to radiator cap with cap tester to see if it is
satistaciory.
Radistor cap ralis! pressure:
72 - 82 kPa

[0.75 - 0.98 bar, 0.5 - 1.0 kgfem’, 11 - 14 pai

Pull the negative-pressure valve 1o open it. Check that it closes
complelely when released.

CHECKING COOLING SYSTEM FOR LEAKS
Apply pressurs 1o the codling system with cap tesier o check
for leakage,
Tésting pressure:

28 kPa (0.98 bar, 1.0 kg/em®, 14 psi}
CAUTION;
Higher preasure than the specified valua may cause damage
to radiator.

Checking Fuel Lines

Inspact tuel lines and tank for proper attachmant and for leaks
cracks, damage, Ioose connections, chafing and deterioration.
! necessary, repair or reptace faylty parts.

-
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Checking Fuel Lines {Cont'd)

CAUTION:

Tighten high-pressure rubbes hose clamp so that ciamp end is
J mm (0,12 In) from hose and.

Tightening torque specifications are the sama lor all rubber
hozs clamps.

Enzure that screw does not conlact adjacent parts.

Changing Fuel Filter
Es careful not 1o aplll tuel over ongine compariment. Place &
shop towel to abtork fusl.

Cleaning and Changing Air Cleaner Filter

Viscous paper type

The viscous paper iype filter does not need cleaning between
renawals.

Dry paper type

It iz rnacessary to clean the elamant or replace it at the
recommended intervals, more often vnder dusty driving condi-
tions.

To preperty tighten wing nutx, position clamps at four places
and tighten wing nuts wntil they touch alr cleaner. Then
tighten them three more tums,
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Checklng Cyclone Pre-air Cleaner
Remove dust cover and check duct for dust clogging. Clean
away any dusl.

Changing Engine Oil

WARMING:

Be careful not to burn yoursell, as the engine oif iz hot.

1. Warm up engine. and check for oil leakage from engine
Components.

2. Aemove drain plug and oil filler cap.

3. Drain oil and refill with new engine ail.

o A Axfill oil capaclty {Approximate}:
.J'.‘_ Limit: liter {Imp qi)
- in gl
T e oy With gil filter changa B.2 1714
Withowr gil filter changs 776304
CAUTION:
@ Bw sure to clean drain plug and install with new washer.
{-]: Orein plug

S Rl @il 40 “H el
B ot orvmrlill,

A ARERE

29 - 39 Nem (2.0 - 4.0 kg-n, 22 - 29 H-Ib}
& Use moommended angine all.

& Check ail level

5 Starl engine and check area around drain plug ang ol filter
for il leakags.

B. Run engine for a few minotas, then tom it off. Atter sayarat
minutes. check il kevel,
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Changing Ol Filter
1. Remove il filter with & suitable ool

WARNING:
Be caraful not to burn yoursel, az the engine and {he engine
oil are hot,

2. Before insfalling new oil filker, clean the ail filter mounting
surface on cylinder block, and Soab the robber seal of ol
filgar wath a lirtle angine ail.

3. Screw in the ol filler until a slight resslance is fell, then
tighten additivnalty more Than 2/3 turn.

4, Add enoine ol

Refer to Changing Engine Qil.

Checking and Changing Distributor Breaker
Point

VISUAL CHECK

1. Check poins for excessive burning or pitling.

2. Use a point file 10 cledan conlast area and remove scale from
points.

Do not attampt to rameve all reughness.

POINT GAP
1. Sel contact point on the nose of cam, and chack point gap
wilh illess faeler gauge.
Foint gap:
045 - 0,55 mm {0.012 - 0.O2X2 in)
2 [ out of specification, loosen contast point plate s&t SCrew
and adjust point gap by pivating projected pin.
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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 metar.

Dwell aagle: 347 - 40
It dwell angle is not within the specified value turn off engine
and adjust point gap.
It awell angle is nat within the specified value whan point
gap is correct, cam lobe s worm. replace cam.

DISTRIBUTOR BREAKER POINT

i
2.

Install new se1 and adjust peint gap and dwell angle.
Apply the specified grease to cam and cam head.

Checking and Changing Spark Plugs

1

z.
3,
4. Check insulater for cracks or chips, gasket tor damage or

Digconnect igniticon wires from spark plugs at boat, Do nol
putl on the wire,

Rermove spark plugs with spark plug wrench.
Chlean plugs in sand blast cleaner.

deteripration and electrode for wear and burmirg. I they are
axcassivaly worn away, replace with new spark plugs.

Spark plug:

Standard type BPSES
Haot type BPIES
Cold type BPBES, BPTES
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Checking and Changing Spark Plugs {Cont'd)
& Check spark plug gap.
Gap: 0.8 - 09 mm (0.031 - 0035 in}
6. Install spark plugs. Reconnecl ignition wires according ta
Mos. indicated on tham,
{: Spark plug
20 - 25 N-m (20 - 3.0 kg-m, 14 - 22 H-Ib)

Checking Ignition Wires

1. Inspect wires for cracks, damage, burned terminals and for
imnproper fit,

2. Measure the resislance of wires and check for intermittent
breaks by shaking them.

Rasistance: Leas than 30 k3

If it &xceeds the limit, replace the ignifion wire with a new
pne,

Checking Choke Mechanlsm

i. When engine is ahut off and cold, check choke valve and
MEChAniSr & make sore that they sperate frealy.

(11 Fully open thrattle valve and insure that choke vahve closes
propery.

(2] Push choke valva and, check it for blnding & unsmaosth
mavyamant,

2. Check that bimetal cover index mark s set at the choke
tiousing indax mark,

3. Starl engine and run it at idle. Check to see f choke valve
gradually opens appreaching full cpen as engine warms up.

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

CHECKING P.C.Y. YALVE

VWith engine running at idle, remove vantilation hose from rocker
cover, if valve is warking praperly, & hissing noise will be heard
as air passes through it and a strang vacuum should be felt
immediztely when a finger |s placed aver vaive inket.

CHECKING VENTILATION HOSES

1. Check hoses and hose coenneclions for leaks,
2. Disconnect all hases and clean with compressed air. H any
hose cannot e fmeed of ohstructions, replace,
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Changing Positive Crankcase Ventilation {P.C.V.)
Filter

Famove air cleaner cover and replace P.CGV, filter.

Checking Vacuum Hoses and Connections

Check vacuum hoses for improper atlachment and for |eaks,
cracks, damage, loose connections, chafing and deterioration.

Checking Automatic Temperature Control {A.T.C.)

Air Cleaner

\ Air comtrol Intake mr
S LERIEREREE vy position TFTIEHF A TL e
Sroppad Ay Closed =
Low Cpen Hot
Aunning
High Closad Gole

T3 Rir AT RCUNME
Wnzor = B by
-
Ta
cartrurrtar
Coid mar from
IE Irath ir duct
- e
\ : ‘!L—- Alr eanerat
Ho1 Bar frosm m R
wpnilald oo ShLABSOE
e CEAEIRE yRnti o P
) = Vapar ling
L = Canister

BMAGITE

Inspect wacuum hoses [intake manifold to temperature
sensor and vacuwm motord for secure connechions.

Check sach hose for cracks or distortion.

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

kake sura that air controb valve moves when engine is raced
under no-load.
Make sure that air contro! valve partially rises as anging

wanms up.
Refar tc AUTOMATIC TEMPERATURE CONTROL [(AT.C)

AlR CLEAMER SYSTEM INSPECTION In EF & EC zection

Checking Vapor Lines

1.

Visually mspecl vapor lines for proper attachment and for
cracks, damage, lsose connections, chafing ang detariora-
tion.

Inspect vacuum redief vatve of fuel tank filer cap tor clogging,
stiching, etc.

Aefer t¢ EVAPCRATIVE EMISSION CCONTROL SYSTEM

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

1, Start engine and warmm it up sutficianthy.

2. Make sure that the diaphragm of E.G.R. conirol valva movas
with a finger when ralsing engine speed.
i it does not move, check vacuum lines and TA Y. valve.
Rales to EXHAUST GAS RECIRCULATION {E.G.H.) COM-
TRAOL SYSTEM INSPECTION in £EF & EC aaction.

G i
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Checking Tightening Torque
MANIFOLD BOLTS AND NUTS
Intake
1 15 - 20 Nem {1.5 - 2.0 kg-m, 11 - 14 #-4b)
Exhauat
[3:25 - 29 Nem {2.5 - 3.0 kg-m, 18 - 22 #-lb)

Checking should be perffarmad while snging is cold.

EXHAUST TUBE NUTS
(M:43 - 50 Nem (4.4 - 5.1 kg~m, 32 - 37 H-lb)

Adjusting Intake and Exhaust Valve Clearance

Adjustmant should be meade while enging Is warm but not
rumning.
1. Sat Mo, 1 eylinder in top dead center on its compression
stroke, and adjust valve clearance 13, (5, @, 3. 3 and &)
2. Set Mg, § cylinder wn top dead center on its comprassion
stroke, and adjust vaive clearance @), &. &, 48, % and d2.
Valve clearance:
Inlaka @r '@l @': @1 @ and @
.3% mm (0.074 in)
E.\'hl'usl @'l @l '@h @- @ and @
G.A5 mm (0.0 (n}
Adjusting screw lock auts
15 - 20 Nem
(1.5 - 2.0 kg-m, 11 - 14 H-Ib)
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Checking Drive Belt
1.

Inspect for cracks, fraying, wear or oil aghesion, Raplace i
necassary.

The helts should nol 1auch 1he bottomn of the pulley groove.
2.

Check drive belt deflection by pushing on the belt midway
between pullays.

Adjust I belt deflecticns axceed the limil.

Edrtit: amm fin]

S Uszed eml1 geflection |

Sen deliecrlen of

- _ =
e, < I f

“%/a

| H!iﬁlk?}% :

L _:}f'" "L‘:.'

r] £
o

Do mat -:‘LJJ )

pvrdil

NG Limiy Adlustes deltsnion LIS
Alvernacar 20 (0,79 113 1042 - 051 9. 11 035 - 0.43)
Ar eanditiongr -
o ; 10,8 [0.413) €. 7024 - 02 5B o0 - 024
"._-:: Iy pul by nut
¥l .u2 Parweer seearing 20 (0 79 11,5 . 123,0 195 -11.5
Crank pulley 41535303 @il parmn _ 0453 - 0519 MAtD . 048
Apelisd puthing
L PIE pump b 9E N 010 kg, 22 Y6
] Adiurting beh - . -
1821 [15-21,12. 15) Check drive belt daflections when engine it eold,
Ml tem Ikg-m, f1-Ma] ShAs TEER I! engine is hot, check deflacticns after 3¢ minutes or more.
—— T Changing Engine Qil
.,__: 7 S o 1. Warm up enging, and check for oil leakage from engine
R -~ somponants,
| By | \'. T . o .
s I — 2. Hemgwe ol filler cap and drain gplug.
| - 'I.'l..:'r\- S g o % Drai il fi ith . il
Sl o O s [Tl . Craen il and fill with new engine ail.
".h'_;f_i e T ~ g 1}.:- e o Ratill il capacity (Approximate):
W % R gkt ] With oll filer changs
-“_\_"'«. ey i g, T
3 ~— ‘“ 1 72 220 {8-1/3 Imp qt)
. <31 .'.'l:___j_,"l Without oll filter change
?E&l!mn drain pu.},&' SMA0078 8.0¢ {7 imp 4t)
— WARMING:
# Be carstul not to bum yoursel, s the engine oll may be
hot.
& Be sure to clean and install oil pan drain plug with washer.
{=]: Draio ghiyg
54 - 59 H-m [5.5 - 6.0 kg-m, 40 - 43 #-Ib)
# Uss recommendad englne oil. Aeles to Gl sectlon.
TR f—— - — 4, Chech ail leval,
\ '1. S “-““3;, o 5 Stan .engina. .Gheck area arourd drain plug and gil filter for
i | A any sign of oil leakage.
\ | i o ; . )
| LA B Run engine for a few minules, then turn it off. Aftar several

minutes chack il level.
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Changing Qil Filter

1. RBemove aill filler with a suitable wrench.

WARMNING:

Be zarsful not to burn yoursa¥ as angine and engine oll is hot.

2. Before installing new ol filter, smaar a little engine & on
rubbier seal of oil titer and mounting surfage on cylinder
bloct.

3. Install o filter,

Whan installing oll liller, screw 1t In uniil a slight resistance is

felt, then Hghien an eddiional 2/3 hurn or more.

4. Add engina oil.
Aefar to Changlng Engine 21,

Lubricating Injection Pump Govetnor Diaphragm
{In-lina type)

1. Drain gil from governor chamber.

2. Lubricale governor diaphragm.
Fill with threa to tour droplels of diaphragm oil.
iephragm oll
QLW ar cod livar oil

Changling Engine Cooclant

WARNING:

To avoid the dangar of belng scalded, never atiampt to
change the cooiant whan the engine is hot

1. Set heater "TEMP" <conlrol fever all the way ta "HOT"
posthion.

2. Open dran cock at the bollom of rediator, and ramaove
radiator sap.

Sl A 801 B
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Changing Engine Coolant (Cont'd)

3. Aemowve cylinder block water drain plug located at lef rear
of cylinder Blogk.

4. Drain coolant and then tighten drain phg securely.
Cylinder block draln plug:
M:29 - 3% N-m (3.0 - 4.0 kg-m, 22 - 23 Kb}

Fill radiater with water ang warm up angine.

Stop engine and wait until it cools down.

Mepeat step 2 through step 5 two or three times.

LGrain water.

@~ O h

9. Fill radigtor wilh coclant up to filler cpening.
Follow instructons attached o anli-freeze container for
mixing ratip of anti-treeze to water,
Coolant capacity (With reservolr tank) {Approximate):
With healer
MWT 1360 (12 Imp gqt)
Without heater
MT 12830 (11-174 Imp gt)
Slowly pour coolant through coolant filler neck to aliow 8ir in
gystem to escape.

10 Fill resanvir tank up to " MAX level.

11, Run the engine al approcomately 2,000 mpm tor about ane
minute,

12, Stap snging and coal it down, Lhen refill the radiator and the
FESEMyDIr tank.

Checking Cooling System

CHECKING HOSES

Check hoses for proper attachment, |eaks, cracks., damage.
loose connections, chafing and detérioration.

CHECKING RADIATOR CAFP
Apply prozsure To radiator cap by means of a cap tasfar to see
it it is =atisfactory.
Aadiator cap reliel pressure:
75 - 92 kPa
{0.75 - 0,98 bar, 0.8 - 1.0 kg/cm’, 11 - 14 psi}
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Checking Coeling System (Cont'd)
Pull tha negalive-pressure valve o open it, Check that it closes
cormnpiately whan raleased.

CHECKING COOLING S5YSTEM FOR LEAKS

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

Tasting pressura:
98 KPa (0.98 bar, 1.0 kgfcm®, 14 psi)
CAUTICN:

Higher than the specifled prassure may cause rediaicr dam-
age,

Checking and Replacing Fuel Fliter and Draining
Water

Be caraful not ta spill tusl in enging compartment. Place a rag
to abxorb fual.
REPLACING FUEL FILTER

1. Aemove fuel filter sensar and drain fusal.

2. Remgva fual filter, using suitable 100,
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Checking and Replacing Fuel Fliter and Draining
! w:ter {Cont'd)

| Whpe clean fusl filter mounling surtace an fuel hiter Bracket
and smear a bnle fuel on rubber seal of fuel filter,

4. Serew fusl filter on unbl & slight resistance s felt, then
tignten an additional more than 253 Wwrn.

5. Install fuel filter sanser to new fusl filler.

& Bleed ar from fuel line.
Refer 1 Blaading Fue! Systam in EF & EC gection.

7. Gtart engine and check for leaks.

EMADID
DRAMNING WATER (VE type only)
1. Lonsen drain ook and drain water.
Loesening draln cock 4 to 5 turns causex waiar toc start
b draining. Co not remove drain cock by loosaning it
b - uxcassively,
‘,,.-—h."'
T niH Y. Bteed mr . .
H-_'fg = Refer to section EF & EC lor fuel system bleading instruc-
[/ livns.
Dvarn =
SMAS2IE p—

Checking Fuel Lines

Check fuel tines and tank for proper attachment, leaks, cracks,
damage, loosa conngctions, chafing and deterioration,
CAUTIONM:

® Keep clsan parts with compressed air when assembling.

Cleaning and Changling Alr Cleaner Filter

Viscous paper typs
Tha viscous papet fype filter does not peed cledning betweeh
renewals,

Dry paper type

N = necassary O ckean lhe element or replace it al the
recommended intervals, more often under dusty driving condi-
tions.
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Cleaning and Changing Air Cleaner Fliter {Cont'd}
To properly tighten wing nuis, position clamps al four places
and tighten wing nuts uniil they touch air cleaner. Then
tightan them three more turns.

Checking Cyclone Pre-gir Cleaner

Remowve dust cover and check duct for dust cisgging. Clean
away and cst.

ELUET CH

Checking In[ection Nozzle

WARNING:

When using nozzle tester, do not allow fusi aprayad from
nozzla to contact your hand or body, and make sure that your
eayes are proparly protected with goggles.

1. Check nitial injestion pressure by pumping tester handle

One Wme per Second.
Initial injection pressurs:

Used nozzle
9,807 - 10,297 kPa
(58.1 - 103.0 bar, 100 - 105 kg/cm’,
1,422 - 1,493 psi)
Hew nozzle
EFraza 1“.29? = 11,2?5 kPa
(103.0 - 112.8 bar, 105 - 115 kgicm’,
1493 - 1,635 psd)
® Alwayz check initial injection preassure bafore instaliing
naw nozzie
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Checking Inlection Nozzle (Cont'd)

2 Check spray pattern by pumping tester handle 4 o & limes
Or more per sedcond.
3. I spray pattern is not correct, clean injection nozzle lip or
replace it
& For detailsz, refer to INJECTION NDZILE ASSEMBLY in EF
& EC gection.
[0: Injection nozzle to cylfnder head
54 - 64 N-m
(5.5 - 6.5 kg-m. 40 - 47 f-Ib)
Epill tube nut
29 - 39 H-m
(3.0 - 4.0 Kg-m, 22 - 29 H-lb)
Injection tubse
20 -25 N-m

(2.0 - 2.5 kg-m, 14 - 18 H-lb)

Checking Idle Spead

Preparalion

Make sure that injection Hming is corract

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 coolam levels

Yalve clearance

Air intake system (Oil fller cap. oil level gauge, =ic)

Set shifi lever in “Neutral™ posilion. Engage parking brake
and lock both front and rear wheels with wheel chocks.
Turn oft air conditioner, hghls and accessories.

el W W R

oy
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ENGINE MAINTENANCE
Checking Idle Speed (Cont'd)

# Warm up enging until water temperature indicator points to middle of gauge

# Lights, healer fan and all accessories are off.

# Anach rachometer's pick-up to Moo 1 fuel injection tube.
In order bto teke accurate reading of engine rpm, remove clampa that secure No. 1 huel injectien tube.
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@ HAace engine twe or three times and allow engine to return 1o idle speed. If idie speed iz not within
the specitied mnge, check accelerstion linkage for binding and comect it il necessary.
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Checking Idle Speed {(Cont'd)

AIR CONDITIONER EQUIPPED MODEL

1. Maka certain that the clearance beiween the aclustor idle
cantral lever pin and the injection pump contral fever is
within the specdied imits,

2 Adjugt idle spead to specified rpm wihout Ihe s condi-

3. Then check the idle spead when the air conditioner is
cparating and make sure if is correcl.
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Checking Exhaust System

Check exhaust mipes, muller and mounting for improper at-
tachment, leaks, cracks, damage, loose canngclions, chabing
and datermration

Checking Cluich Fluid Level and Leaks

i fivid level s extremely low, check cluteh system for leaks.

Checking Clutch System

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

Checking M/T Qil Levei

Mevar start engine while checking afl lavel

1. Check manual transmission for leakage,
2. Check oil lewel.

t-%: Filler plug
25 - Hem (25 - A5 ky-m, 18 - 25 R-lkb)

Changing M/T Oil
Qll capaciby:
1.9 liters [(6-7/8 Imp pt)
T} Drain plug
25 - 34 N-m {2.5 - 0.5 kg-m, 18 - 25 fi-Ib)
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Checking Water Entry

Chack water entry In the clutch hcusing by removing the
sealing grommei, whenaver driving in desp water or mud.

Checking A/T Fluid Level

1. Check for fluid lezkane.

2. Check fluid lever,
Fluid level should be checked wsing “HOT" range on
dipstick at fluid temperalures of 53 1o 80°C {122 10 175°F)
aftar vehicte hag beern drven approximataly 5 minutes atter
gngina is warmed up But it can ba chacked at fiuig
temperatures of 30 to S0°C (86 1o 122°F} using "COLOT
range on dipslick for reference afler engine is warmed up
and before driving. However, thid level must he rechecked
using “HOT" rangs.

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

1) Start epgine and Ihen move selactor levar Through each
gear range, ending in CP.

13 Chack ftuid level with engine idling.

(4] Remova dipstick and wipe I clzan with lint-free paper.

t5) Re-nsert dipstick inta charging pipe as far as it will go.

t6) Remove dipstick ang note reading. If lavel is at low side of
erhar range, add fluid 1o the charging pipe.

Do not overili.

3. Check autormatic fluid condition.
Check fluid for contamination. If fhuid is very dark or smells
Burned, or contains the frictional material (clutches, band,
ete,]. check oparatieon of AT,

Aefer 10 secHen AT tor checking operatich o AST.

MA-32



CHASSIS AND BODY MAINTENANCE

Changing A/T Fluid

Dil capacity (With 1orque converter):
B.5 litera (7-1/2 fmp gt}

I _ 1. Draip Huid by removing oil pan.
e A== =) #. Meplace gaske! with new one.
il | - |[Fdp  =rgsasie 3. Aehll with Auid and 1hen check fluid level.

Checking Transler Ol Level

E& Hever start angine while checking off lavet,
e PO | < 1. Check transfer for lsakage.
T e TR, "'ﬁ 2. Check oil level.
& - " File l._,,‘:ﬂ'j-: / mm: Filler plug
e RRE O\ 25 - 34 N-m {2.5 - 3.5 kg-m, 18 - 25 fi-Ib)
Fill 10 this lewll SaiAa3AN
= == Changing Transter Qil
Ushicle T—F =g
frone J’rl | ;—. Y Gil capacity:
GOL - 2.2 liters {2 Imp gY)
':1'._ L 5 .4 I T} Drain plug
AW | L 25 . 34 Nem (2.5 - 3.5 kg-m, 38 - 25 fidb)
Drain k17250

Dy [f -y
YA i

Checking Propeller Shaft

Check propeler shaft for damage, loosenass or grease leakage.
Tightening torque: Refar to section PD.

FMARARE
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CHASSIS AND BODY MAINTENANCE

From: Greaging Nipples of Propeller Shafts

w“j Hamtep m - Apply multi-purpose grease 1o nipples of oropeller shafts.

PR —R T

w

] Godngh nipoLsd _"r
Fighkup moos

e Gresse ni0ete —

SHLADAIE

Hear

Cress nippise

Front

Checking Differential Gear Oll

1. Check differential carrier for oil leakage.
2. Chack oil level,

: Flller plug
59 - 898 Hom {6 - 10 kg-m, 43 - T2 H-lb}

ol o,
= Fill 15 ths Il

SMAS1T

Raar

— Eilier plig

Fill b thur ).

EnA TOE
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Froat
gf*ﬂmﬁ @ua
0 o |
\ --u i\k'kg' :
S aB17T |
Roar B

Bt 1 il
.
t'.“__ _'-_n__ x|
e —
— —
ER - Multi-pungowe i
O aGs WrEa EFALid &

Changing Diferential Gear Qil
Gil capacity:
Frant
H23B
54 liters {4-3/4 Imp qt)
4.3 iiterg {3-3/4 Imp qi)

... Except for Pickup
« For Pickup

0 capacity:
Rear
H233EB
2.1 livers [1-7/8 Imp gf)
H280
4.7 liters (4-1/8 Imp gt)
[C): Drain plug
59 - 98 N-m (6 - 10 kg-m, 43 - 72 fi-Ib)

Limlted-siip differential gear

& Us2 only approved or recommended limited-slip ditferential
gaar i,

& Limited-slip ditferantial identification.

i1} Lift both rear wheels off the ground.

(2) Tumn one rear wheel by hand.

13} I badh rear wheals turn in the same diraction simultaneausly,
vehitle is equipped with limited-slip ditferantial.

Checking Front Wheel Bearing Grease

® Check that wheel baarings operate smoothhy.

@ Check front wheel hearings for grease leakage and water or
dusl entry.

# Heplace fronl wheal beanings or front wheel bearing grease
if whes! bearings do not turn smoothhy.

Repacking Front Wheel Bearing and Axie Joint
Grease

FAONT WHEEL BEARING GREASE

Apply mufii-purpose grease sparingly to the lallowing parts:

& Threaded portion of spindle

& Contact surface between whesl bearing washer and cuber
wheel bearing

& Grease seal lip

# Wheel hub (a5 shown at the lefi)
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CHASSIS AND BODY MAINTENANCE

Repacking Front Wheel Bearing
and Axle Joint Grease {Caont'd)
AXLE JOINT GREASE

® Drain approximalely 2 liters [1-3/4 Imp gt of differential &il
# HRemaye krnuckle spindie.

; & Slightly pull out axie and repack axle joint with recom-
i — . mended grease.
— I i < Rafer to FA section.
r-—*@::’t&{f S =

fifates

=

Checking Free-running Hub Grease

Check free-running hub grease for tezkage and water or dusl
entry.

Sl oS E

Checking Water Entry in Knuckle Flange

® Check for water entry in knuckle flange by removing one

Belt af lower knuckle Hange bearing cap and probing with a
suitable ttan bar.

& After checking, be sure o reinstall the bait {o a fightening
1orgue of 30 1o 40 Nam (3.1 to 41 kg-m, 22 o 30 ft-i).

Checking Brake Fluid Level and Leaks

IF fluid leval is extramaly |ow, check brake systern for leaks,

Checking Brake System

Check brake RBuld lines and parking brake cables for improgper
attachment, leaks, chafing, abrasion, detenoration, ete.

SRMAT A
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AL AT A0

SMATTT N

Changing Brake Fluid

1. Drain brake fluid frem each air bigeder valve.

2. RAafill yntil new brake fluid comes out trom sach air blegder
vahva.

Use same procedure as in bleeding bydraulic system to refill
brake fluid.

Refer to zection BA.

Rafll with recommeandsd brake fAuid "DOT 2.

Mever reuss drained brake Huid.

Be caraful not 1o aplash brake Huid on painted areas.

L R N

Checking Brake Booster, Vacuum Hoses,
Connectlons and Check Valve

Theck vacuum lines, connections and check valve for improper
attachrant, alr tightness, chafing and deterioralion.

Checking Disc Brake
Check condition of disc brake components.

ROTOR
Check conditiont and thickness.
Standard thickness:
CL3SVA
Z22.0 mm [0.B66 in)
ADZOYES
18.0 mm (D709 in)
Minfmum thickness:
CL35VA
20.0 mm {0.TBT In)
ADMYC
16.0 mm {0,530 In)

CALIPER
Check aperation and leakage.
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SERI0EA

Gheck condition af =3
Inmer surfmoe of drurmy

Checking Disc Brake {Cont'd)
PAD
Checlk wear ar damage.
Standerd thickness:
11.0 mm [0.433 In)
Minimum thickness:
2.0 mm (0.073 in)

Checking Drum Brake
Check condition of grum brake companents.

WHEEL CYLINDER
Check cperalion and leakage.

DAUM
Cheack condition and inner surface.
Standard diameter:
245 mm {1161 in)
Dhum repair limit {Inner diamater):
296.5 mm (1167 [n}

LINING
Check wear or damage
Standard thickness:
6.1 mm (0240 in}
Lining waar limit {Minimum thickness):
1.3 mm (0,059 in)

Balancing Whewls

Adiusl wheel balance using the road wheel center.
Maximum alloweble unbalance at im flange:
10 g {0.35 oz)
Tire bakancing welght:
5-604g (018 - 212 oz}
Spacing 5 g (.15 oz}
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The nurribar <l plers 15 the e
an EeTh From amd rear i,

Foghit iront Faght rear

(SN o SEE—
Aadial

Tre

-

__0

—

Lefi tront Lot o«

Tire Rotation
[C]: Wheel futs

T18 - 147 N-m ({12 - 15 kg-m, 87 - 105 f-Ib)
|

SkaABHIE

The Aumbas of plas
oiffers bt tweeen front
ared TERS WarEL

Fight lrgnd

{ -

Radial l I
I;—'I

the
LaEry gt

Aight redr

L

i

Lalg repr

Checking Power Steering System Fluid and
Linas

® Check fluid tevel, when 1he fluid is cold,

& Check lines for improper aitachmant, leaks, cracks, damage
lpose connactions, chalfing and deterforation.

TG wanigyel

S AEBOR

Checking Steering Gear Oil Level and Leaks

& Check steering gear for oil level and leakage,
& Check oil laval

Ol tevel:
Distanca “A"
A7 mm {1.4€ in) &r lesa
Bs caraful not to overflow gear oil when 1llling wp.

MA-39



CHASSIS AND BODY MAINTENANCE

Checking Steering Damper

| Check steering damper for damage and oil leakage.

._“"H
'H.,\__.\"""I -
| Y oy
—_——
Enagim s
Checking Steering Gear Box and Linkage
STEERING GEAR
# Chack gear howsing and boois for Iooseness, damage or
grease leakage.
® Check connegtion with steering column for looseness.
STEERING LINKAGE
# Check ball joint, dusl cowver and othér component parts for
lon=eness, wear, damage or gQrease leakage.
- Greasing Steering Linkage
Apply multi-purgose grease fo greasing poirds using suitable
Qrease nipples.
.-
= A
TR o ~
=/
]
B4 AS THE
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Lubricating Hood Latches, Locks and Hinges

AR E

Checking Seat Belts, Buckles. Retractors,
Anchors and Adjuster

CAUTION:

1. H tha wshich B collaled of v
turmad, mipplece the somira balt
by, mgardies o nahery af
[Se- -

2. H ™ somddion of sy SoMmpo-
et of 2 st bl b csriion-
ship, d& ol hem me bl
pbetied, bart replpced & & balt
Saciadrh vy

A K webbing &5 out, fwyed, or
daragd, replate buit baambly.

L

B ot mpll drinka, o, e,
on it lap badt bucks. M
Ol T ek ErUCh .

B Lk & HIESAN gunsne st
bl mEmambdy,

(S Andror boh
35 A58 H-m
355 - .83 kg-m, 254 - 326 f-b]

ek bl for

g
heck anchars dor -
boode MMM ing. ¢

Ctth rarbepchon
fior Fncoh-.

ST DN fi g

SMAdI5E




SERVICE DATA AND SPECIFICATIONS {(5.D.5.)

Engine Maintenance

INSPECTION AND ADJUSTMENT

Valve clearance [Hot)

araEELrE 5 (0,93, 1.0, 14)

78-98

SR L L 10,78 - 088, 08 . 1.0, 71 141

Erive belt deflection Unit amm i
Lirag: mam {in] intake 0.8 (0016
Liged Bl defesno
F T Exhaust O3 (0158
N Adjuctyc of nw el
Limit deflesrian
13.15 101 tgnition timing and idle speed
Alernater 61082 | 051 asar [i038. o . :
—_—— - BT AJT (in
Air conditioner - 610 &-8 ' | D" patitionl
OO Priédt i ) (031 -0.350 | w024 -0.311
jgriition timing o e1®
Pionartr £1bering il 15 0,75} 15. 17 14 - 16 B.T.D.C, degres
P ! (0.59- 067 | 1055 - 0,63}
A idte apoed ram B50:50
Apslid puiking
g G8 M (1] kg, 72 1]
Oil capacity | Refill capacity) Distributor
Unm. £ llmp ot} Point gap rrem f ) ' QA% - 0550016 - Gokd)
With il filter change B2 1104 Drerell angle Sagrem l 34° .40
Without gil filler change TT G010
_ Mixture ratio
Ceoling system checl
M I AT 1w

Limie: &Fpiber kgfom? psl] "D position)

Conling By T LAY icls CO % 1508

Coalant capacity [With resarvoir tank }

Llait: € §lime and

With hesaer
MiT 13.9112-1)4]
AT 146 121
Withous heaner
MT 13.3 11304
AT 1301111121
Spark plug
Sandard type BPSES
Hof type HF4ES
Cold rype PRSES BPTES
Plug gap 08 -0%mm (0037 - Q035.0n]
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SERVICE DATA AND SPECIFICATIONS (5.0.5.}

TIGHTENING TOROQUE

Engine Malntenance {Cont'd)

Llisiy

Irgke rrgnefold Bodes and
[g11111

E wtapise mamfold baleg
ard futs

Exhaurt tubs g

Carbursinr ngts

Walve recker adjedling
s

Fogker Cover i

Alrermator soju g lock
kol

AT AETO! i esLiney Brae
Lixing Balc

Alrernartor socuring balt

Powner 118y purnp
PTG 1Dk BpIT

HiRT ol e liach Ml
Cylinge s balock draen plug

Aer ClEanagr wing ng ks

Ol gl driin plug
Spark plug
Digiributar gouring balt

i gt rtag

15 -19 1&-149 12-14
27 -1 28-38.2 L PR
A0 - 50 4.4-51 237
16 - 4 16-148 17- 14
16 - 22 1.6-2.2 12«15
1-3 o1-04 QT .22
FANR. -1 F1-2.7 15 .20
43 .58 44-%6 ar-81
e8.75 BD-T.6 41 .55
AR 2127 1%-20
43.%55 4d.585 3z-a
34 - 34 3546 25,133

AFie wing MUt 10ush #ir clraner,
tighthn them threw mors turni.

20 -39
20 - 2
13- 1%

I0-40
20-3.0
1.2-16

22-19
14-33
9-12
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SERVICE DATA AND SPECIFICATIONS (5.D.5.)

Engine Maintenance (Cont'd)

INSPECTION AMND ADJUSTMENT

Valve clearance {(Hot)

Drive bedt deflection Intaky arct exhaurt  mm Link 0.35 [.01#
Linid! mm [in)
Lsed beiy chalhecrion
= Set deflection Idia spaad
Lammlt Actjusted oF v bl
caflkction
1 F.L.C.D. OFF F.C.D. ON
2 .13 &- 11 +50 0

al pr—

trrmator [0.791 1043-0514 | 035043 - e sl |
Adr candisner 0.h | G-7 | 5-6
CEHT PR d1i 1024 - 0,25 [0 240 - O.24) q
i N | L ! Cooling system
Fowetr shppring i} 115 -130 ME-115 i .
aal purng 0780 [10.453-0512¢ | 10.413 - 045D Radfistor cap raliet presure &- 5

) - KPa (bar, kgfem®, pil I0VFE 088, 08 - 1.0, 11 . 14k
FApopead
pushing force 56 B [0 kg, 22 1) Coeling tyrtarm |takagpe
TeFting pretsure 98 {0a8 140, 14)

Ittt vk bl dertiarfions whan sngins b cold. kPa (bar, kgfem®, pai]
IF wrginm is hot, chach Sa{eEtiors in 30 minube or more,
Injection npzzle TIGHTENING TORQUE
njection predcure Linit - kg-m UETH

kPy {Ear, kgicm? | pol

Q807 -10 797
Lt eyl (BT - 1000, 100 . 105,

1,422 . 1 453

10,287 11,278
Meevr rioale (03,0 1128, 105 115,

14493 . 1,635

il capacity (ReRll capacity)
i © dimg grk

With il 1ilter change .2 (B-1/8]

Withawt ail Irlter change a80i7

Coolant capacity {With reservoir tank]

Limit: € 0lmp gtt

Wik RksTer
WMIT 136 (12

Wi el Fedier
M 12,8 [11-%d)

InTaks mami Pedd fAueefali 1% .20 1.5-2G 11 - 14

Ex vt manitold nut %18 TH-3d4 1&.27
Altprraion pdluEing Dar 16 - 21 1621 12-15
Exdy

14l pulléy nut 41 - 87 4%.53 0.38
1A CouTIg Al

PS5 ol purrip sdjusting 18 - 1621 12.15
ook Tedr

6l pan dravn plyg 54 - 50 5580  #0.40
Imjection mozrfe 54 - 54 [N ] 45 - 47
aylrrrcher haxd

SNl tubde ot -3 IH-40 2.0

0.5 1%4-18
15-30 1114

I g U flare futL X -5

AR CTRACRNSE Seauitifg 1% . 20
et otk )

ol -3
30-40 22,20

AT widd Auts boch e cleari,
Tighten (hpm thrsd mara ums,

Rdhir {onmr sLrmw 1-2 0.7 1.4
Cyhrder block draim plug 3929

Air chrarer wing nuic
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Chassis and Body Maintenance

INEPECTION AND ADJUSTMENT

Clutch

Linit: mm {ink

Front wheel alignment (Lnladen®1)

Padat haight ''H"

HF-212 17,95 - 8350

Pmal brs gy ©A"

1.0 - 3.0 (0073 -0 1181

Fromt axle and front suspension

Whaad bearing prabosd

Whowl BEEring BN erd pioy
s Limildl

O Q08 000051}

WhinEl Ddrieg JO0N Matd
Tigivaming torges
e fegern, Tl

167 - 185 17 - 20, 123 - 146]

Rt sghining Lo afe
HTghTened
e [igermi, r-ind

A-6(03-06,22-34)

IMaapurnd iTarting force
At whani hub boly
N kg, bl

Gt degres s o b
I voe| 250
= dearee | gaon [(TOS-3T06T| eon
Kl pnetknaebnn i
dngree [t 3
Toe=in e [inl
dagres
Fadidl Tira
=2 1p 010108 to O}
1ORTESPALT . -
215/BOR1E 1078, 0-2 {0 - 0,08
F.SR1E -9
X004 - 000
e T
Fromi wheil turming angie
Chusdi puzrm] A
Inside Ay A 8 .10
Dl b 27" - 28" " .30

Turnong st hg AU o Tighe- |
uning dirsctisn gnd rrespui ng

rtaring fore
AT whmd hob boh
h {kg, ik}

Caloylnred whael bearng
orekopd; BE— &
St wisdl haly okt
M (kp, bl

O-186100-19,0-4.3)

"1 Tarkiul of fud, iedistor coatsnt and sngane oil full.
Sogry fire, lack, hamd tooly, mand in cegigruptad pokiian.
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SERVICE DATA AND SPECIFICATIONS (5.0.5.)

Chassls and Body Malntenance (Cont'd)

Braka TIGHTENING TORQUE
ibnkis e Link iUnit Ham ®gm b
i Braks Flirtch
Fad Pacll ttopeer Tock nut 16 - 22 16-2.2 12-16
Smenciard thicknew CLIEVA 11,0 10.433] Mvster cyFinder path g-11 TR Sg.80
AT20VE 11D G433 o ek niut
Minimum thicknels CLIEVA 2.0 0000 Marviml LraeUm SN
ADIC 2 0l Tm Crrain mrect Fillar plugs 5 -3 15-315% 18 - 25
F— Trardter _
Seandard Biradn mnd filler plogt 2534 15-35 1H - 2%
L CLIEVA I2.0 | 0.558) DiHararntish sarrar
AW 18.0 (0.709) Kiral m aeed diller ploge
Frant 3655 4 -6 .4)
Mindmm OLIEVA 0.0 (0787 Flear 58 . 85 £-10 43 - 12
thicknems
ADIOVC 6.0 106300
Fromt axiy snd hront
i brrakie R
Civipemy Twvod bock mut .20 25.249 18 -2
Standard laner dlemees RS O11.863)
Braks
Rupaii iy 2065 (11.67) Air bhewder vobvh 7-8 97.04  51-85
H . = = T1
Linkng Sht::mp Pitch 12.715 1.1-15 9
Stanoard rhigknss 6.1 (02400
ke booster inpart 16 - 22 16.7.2 12 1%
Rapmir lmit 1.5 (0055] ol ok RUT
Pactai Tree height Whee! wnd rire
BT 202 -2 1785 .8 36) el nut 1148 - 147 12-15 a7 - 108
MT 192 . 2032 [7.66 - 7 9%}
Frens) (presed Neght 120 (4,720 or more
Prariging braka
Mt af o ot
[#t pulling forca 156 M -9
120 kg, &4 I
Wheel and tire
VWhasl balamey
{Maxirmurm oiicwable unbaience 0 {0.35)
i plrm Tlangs) i loxd

&. 60008 23

Tirs ng weight g {azh Spacing S 10 1B}
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ENGINE MECHANICAL

| SECTION E

GONTENTS

[ ITE4Z & TD4Z[ 1
P RE P AR AT N e e e e e e e e EM- 2
—— —/~ -t - —_—_J
COMPRESSION PREGGURE e e EM- ¥
ENGINE REMOWAL oo mis s s im0 bbb bbb EM- &
COUTER COMPONENT PART G e e em e VT
QIL PAN e s, e T e U S S S S EM-11
LI LT S U EOP EM-1Z
OIL SEAL REPLACEMENT ..o e EM-15
LN LI O E R M E A et i s s rmr e e be e r e e EM-21
LI R B L e e e Er-31
| I — FENE o | - -] A _ . ]
COMPRESSION PREGEURE e r oo EM-45
EMGINE REMOMAL i i et EM-50
OUTER COMP O EMT PAB TS i irs et em e em e mens EM-52
OIL SEAL REPLACEMENT EM-54
08 ] T TR ccron ponmonoreorr EMA-55
Y LINDER Bl oK e e EM-ED
i ITB42 & TD42E i

SERVICE DATA AND SPECIFICATRIONS {SD5) .. EMBE



PREPARATION

Y. Special beol or commancial equivgkent

SPECIAL SERVICE TOOLS

Toal number
Tool ngme

Dascription

Engine application

TR&2

TD4Z

STOS015000*

Ergine stand

apsembby

0 STOR011000
E i me- s1a 0l

& STOG012000
Baw

Digaserb ling and asembling

Kvi0106500"
Engine stand shaft

V1 1104800"
Engine sub-
attachment

Ky10103250"

Wahve gaTing

COMpréessan

T KV101083210
LoD ator

Ko 11200
Adapoer

Drisssenblirg and gxsembling
walve Components

EMOZ4T0000"
Fiston ring compresor

Installing piston assemb |y
inta cylinder bore

STIBE10001"
Pilpt hushing pulier

Ramoving erankshaft pikot
bushityg
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PREPARATION

*. Speial toal or Sommeccial equivglent

Tool mormber
Tl Msirie

Crezcriprion

Engine applicaticn

Ted2 TD4a2

LY11104530
Cam Bushing
replacer sat
T Kv11104510
Replecer bar
2 KV11104520
Guide plate
E KWV1T1045630
Adapter
{1t bushingl
A BT15243000
Drrift

Rernicwing and installing
Y cam Bushing
o

WEIODI0000"
Tube presser

Frédzireg the tbe of floid
gasket

KV 11100
Seal cutter

Remowieg oil pam

Ky 10107800
Walwe oil seal puller

Disassembling valve il seal

KV 11103400
Valve oil seal drift

Instabiing yalve oil seal

KW 10 130000
Valwe il ssal drift

Installing valve oil seal

ST11033000°
Valve guide drift

rﬁ Rernoving valve guide
d_'/_,_r"
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PREPARATION

*: Special toal or cormenial equivalent

Toal number
Taol name

Dieseriptian

Engine application

TB42 TD42

K'Y 11103900°"
¥alva guide crift

—_
g

installing valve guide
v
-J.:\.I L-_.‘_.r
!-':_.-H- =l

ST 1oao0a”
Vahes guide reamer
B.0 mm {0.315 in} dia.

Reaming vaive guide

EvWI1101110

iy
-
Valve shat ramover
F KVI11103810
Adapter [Intake}
A EVIT103620
Adaprer (Exhaust]

Removieg valve seat

T ST15243000
WValym saat drift

2 KEV11103810
Adapter {Intaka}

E KV11103820
Adapeer {E xhaust)

frectaMfireg valve saat

TV 11104010
Cylinder lingr tgol

TEvIn0dN0
Adaprer tor
rerTrini Mgy

KNV 11104030
Adapuer for
installirg

Remaving and installing
cylireder linar

4

EM



PREFARATION

¥ Hpacial teol or cammercial Mquivalant

Teol number Engire application

Tool neme Description Te42 | Tpe2

EY 11103350 Preventing crankshaft from
E regiris stopapar rotating
T Kv11103310
. Sropper plate |
2 KW 10105630
Stopper gear

KV 101 09300°
Injection pump drive
pear hokder

Prévasticg drive gmar from
retating | WVE typal

KA T 103000° Fienrpwing drive gesr
Injection purmg drive {VE-typel
gear pullar _ e

pr—

5 ED1 BE01000
Compression gaege

() ED 13600600
Compression gauge
adaprtar [for glaw

plug bohe) & ) \
F ED1SGO0T00 + 2

Compresslen gauge |

adapter {for injsetor

holep | I

Checking compression
PrEsune

‘o
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PREPARATION

COMMERCIAL SERVICE TOOLS

Ergine application

Taol name Dazeription
TEAZ T4 Z
Pulley haidar Halding camshatt pullay
e — while Tighien ing or « ~
B laasaning camshaft bolt
Walve guide drift A= 115 mm Removing and
Ik 10,53 itk dla \ 0
Extaunt: | B = 7.6 mm LI el
{0293 n} dia. o, QuidE
& B 5 - J: - K
LT
. D, = 8.0mm Fp—
alve guida reamer | - L 031E it dis, - T Flu_ammg vahe
Exhmr: ) 0, = 122 mm AR guide (1)) or
10,480 Int dia. s = hobe for ower-
= % size vahve guide
- 12 x -
;-'63"/'5' -
i
— d
n:
Walve seat cuiter set e g Finishing vafve
§ - =431 Oimersions *
o g
)
i ; | &= @O mm =" i
Front oil seet drift Ty o {r___;?""'.“--"""_::: .I"; LI':.-'-‘:::"E from
B =57mm R T - ¥ -
1224 in) dia IE[\_. 1) ,J*"'"Hr
L
Rear oil sgal drift = ::33":; e i H_,:-_:_,—_r"l"‘, 'IT“”irng rear
A = ES mm - ! == oil sen _
(335 in! cin j';;". ) | f—" X
i
. im drs A= 225 rm . .
Pritan pin drift T ot _{_,;—-;_ !:Iﬂnu'rrmg i:nd
B = 125 mm \ kﬁ 4 installing piston % _
10492 il dia, ! g:?}'f pin
Pistan ring sxpander R emowineg and
installing piston x w

rirg
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COMPRESSION PRESSURE TB42

Measurement of Compression Pressure
(On-vehicle service)

Bl hy

r—— —

Fubltl e B0 0

10

Warm up engine.

Turmn ignition switch off.

RAemove air cleaner and all spark plugs.
Bistannect distributor center cabla.

Disconnest fuel cut selenaid valve connestor,

. Aftach a compression tester 1o Mo, 1 cylindar.

Depress accelerator pedal tully to keep throftle valve wide
apen.
Crank the engine and record the highest gauge indication,
Hepeat the measurement on each cylinder as shown below,
Atways use a fullycharged battery fto obimin specified
engina revolution.
Comprassion pressure; kKPa (bar, kg/tm’, psi)/rpm
Standard
1,145 (1177, 12.0, 171)/200
Minimum
883 (8.83, 9.0, 128}/200
Difterance limi betwaen cylinders:
93 (D.949, 1.0, 14]/204
i eylinder compression in ane ar more cylinders is low, pour
a small amount of angine ol inte cylinders through the spark
plug holes and retest comprassion.
It adding oil helps the compresslen, piston rings may bs
worn of damaged. If so, replace plston rings after check-
Ing piston,
M preasure stoys low, a valve may be sticiking or seating
improparly. Inspect and rapair valva and valve sest {Refer
to SD.S). # valve or valva seat Is damaged excexsively,
replace them.
It compressgion in any two adjscent cylinders ix low and if
addfng oif does not help the compression, thers s eak-
age pagl the gasket surface. H go, replace cylinder head
gaskat.



ENGINE REMOVAL

178-

[ 7798

LA I |

f‘ﬁ‘ﬂ' ]

10,0, 57 - 721

22.28—

00,57 -1 )

[C3: mem tkgem, ft4b)

SEMAS39R

WARNING:

a.
k.
c.

a
CA

i1)

Situste vehicle on a fet end solld surface.

Place chocks a1 front and back of rear wheels.

D> nol remove engine until exhaust system has cam-
pletely cooled off,

Othverwise, you may hurm yourss and/or fire may Graak
out In {he fuel line.

For safely during aubsequent steps, the tansion ol wires
should ba slackensd against the sngine.

Ba sura to holst engline in 8 s5ale mannar.

UTIGM:

When litting engine, be cargful not te strike adjacent pans,
azpecially accelerator wire casing, brake |ines, and brake
master cylinder,

In hoisting the angine, always use engine slingers In a
xafa mannar.

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

Aemove engine atter disconnecting from transmission.

Before removing two mounting bolts frem upper side of
trensmission, remove front engine mounts and lower engine
1o the fevel of the front mount.
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ENGINE REMOVAL

{2 Before separating transmission and rear plate, remove
transmission mounting bolts. Position Tool into mating sur-
tace of transmission and rear plate, &nd shide it along mating

surface.
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OIL PAN

Removal (On-vehicle service)

1. Drain gngine ail.

® When installing drain plug washer, make sure it fzces
correch direction,

1’ 2. Remove engine gussets.

Chl pan sicky

2. Remowve engine gussets.

3. Remove oil pan.
(1) Hemave oil pan bells and nuts in Rumerical order,

T : :
13 T gl i -fm: B. 3‘
COEEN 3 NUMETE] omdar SEMDIOC
iquid gaskst ] . ___, 3 The following aperation 15 only far the liquid gaskat type.
e :|Iul w‘? {2} Inserd Tool between cylinder block and il pan.
' e Do not insert screwdriver, or oll pan flange will be
deformed.

® Do not Insert Tool Into rear oit sesl retsiner porion;
oiherwisa, & wil be damaged.

[Liguid gaskat rypel / L3 Wy i3} Slide Taal by tapping its side with a hammer, and remaove il
‘d_'.-l;ﬂ ﬂ\l\"'\-_—-';‘. 1‘:|lll|-—t-r"""_-,-'-"!"" et pan.
A ,_-..-.l‘ll I'-.ET-""':,_,,:_I_-" |
)
o=
=
e
-‘-ncwnnth. [

[ =

SEMBALA
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QIL PAN

SEMIGTE

Cait fEm,

|

Liquid ethat

SEMOTTC

7 mm {28 il

4f «

imnar
U“—’_] sicte
|
Groowe Balt hake
SEMDT G

SEMMER

Installation {On-vehlcle service)
LIGUID GASKET TYPE

1.

ol

L ol ]

Befors installing ofl pan, remove all fraces of hquid gasket
frorn mating surface using a scraper,

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

Apphy a continuous Bead of guid gasket to maling sudace
of il pan.

Use Genulne Liquid Gasket or equivalent

Be sura liquid gasket is 3.5 to 45 mm {3,138 to 0177 in)
wicia .

Apply liquid gaskel to inner sealing surface instead of
surface where there iz no groove at biolt hole.

Attaching should be done within § minutes after coeting,
Install oil parn.

Install bolts and nuts in reverse arder of removal.

Wail at leest 30 minutas befare refiling anging oil.

CONVENTIONAL GASKET TYPE

1.

Bafore instafling ol pan, remove all traces of liquid gasket
froen mating suiface using a scraper.

Alsg remave traces of liguid gasket from maling surface of
cylindar block,

Perform the abowe operation only when hguid gaskel i5 used
between ol pan and cylinder bicclk.

2.
-

Install gaskel and oil pan.
Insrall beiis and nuts o reverse arder of removal.
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TIMING CHAIN

CALUTION:

& After removing fiming chaln, de not W crankshalt and
camshoft separately, or valves will strike piston heads.

& When iightening camshaft holt, oil pump sprocket nuta
and crank puiley balt, apply new angine oll to the threaded
portions and séat surfaces of boHs ar nuts.

Removal {On-vehicle service)

T. Drain coolanl from radiator.

Be caretul not to 4pill coolant on drive belts.
Remove radiator and coocling fan.

Remove the lallowing bels.

Fowsar steering drve bell

Alterratar drive belts

Compressor dnve belt

- b e

4. Sel Mo 1 pisien at TR.C. on ils compression stroke.

% Remove the fallowing parls.
& Power steering pump and power steering bracket
& A/C compressor, idler pulley and comprassor bracket
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TIMING CHAIN

Remaoval {On-vehicle service) (Cont'd)
F”’ ”.1. | 6. Remowe crankshaft pulley.

¥. Remowve distributor.

8. Remove ol pan,
9  Remove frant cover.

10. Hemoyve 1he follawing parts,
& Chan 1ensioner
& Dl pump chain and sprockat

11. Remowe 1he following parts.

® Chain lensioner

® Chain guides

® Timing chain and sprocket

Cargjully remowve chain tensioner. Otherwisa, spring may fall.
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TIMING CHAIN

Inspection
Check lor crpcks and excessive wear at roller Iinks. Aeplace
[F nacessary.

Installation (On-vehicle service)

1. Install camshaft sprocket and timing chain.

# Contirm that Mo, 7 cylindar iz set al TD.S on its compresg-
sion stroke.

# Set timing chain by aligning it mating marks with those of
crankshaft sprockst and camshafl sprociket.

2. Tighten camshaft sprocket bolt.

3. Install chain tensionet and chain guides.
& Adjust protruslen of timing chain tensioner spindfs to O
mim {0 In) with slack chain guide.

4. Install ol pump spracket and oil pamp chain.

.f_;’;

Long A, "‘-.‘ Shan

BEMBSGE
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TIMING CHAIN

W
« Scrane | { iy, T
LY Tin = ‘.I,
e W
3 =)

; g i o = H'.
- *ﬁzc;’h%i\? 7 4

" — L
=N L -
k‘??/ SEMEPETE

Chimmiener of [igmid gaker
20 -30mm {007 - 0,198 Inb

SEMFEZD

Peqinion of mark afrer

e assrmbsliny] dTriutoe
s 32 | wirth Mo_ 1 ey kinder BT
an hidugeng T.U.C.I-I l
1
L& kign mnark befors saaembling distribaner|
P L e ]

Ingtallation {On-vehicle service} (Cont'd)

8. Install oil pump chain 1Ensner,
Tightet balts while apphang pressure 1o Gl pump chain with
ane hand.

6. Before instaling front cower, remave all traces of liguid
gasket from mating surface using a scraper.

7. Apply a conlinuous bead of liquid gaskel 1o front cover,

# Use Genuine Liquid Qasket or aquivalent.

a. Coat of liquid gasket should be maintained within 2.0 to
3.0 mm [0.979 to 0.118 in) dla. range.

b. Attach front cover to cylindar block within five minutes
after coating.

C. Wait at least 30 minutes belcre relilling englne oil or
statting sngine. -

8. Install front cover.

Be sareful not 1o damage eylinder head gasket.
2. Install «fl pan.

RAsler to Instaltation of CHE PAN,

10. Install crankshatt pulley,

11. Install distributor.
Set the distributor gear position,
[Ba sure mark @ i |E|:| on haysing is aligned with mark
on gear. |
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TIMING CHAIN

Installation {(On-vehicle servige) (Cont'd)
2. Make =urg that Mo 1 cybnder is set at T.0.C and that
distributor ralor 3 set al Mo, 1 cylinder spark position,
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QIL SEAL REPLACEMENT

L
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— =
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Engnne Engiis
Iingighs Burpy e
|

01 A IJ:EH-DW =l g

SEMI 158

VALVE OIL SEAL (On-vehicle service)

1. Remove air cleaner and ar dusl,
2 Aemoye rocker cover.
3. RAemoye rocker shall assembly,

4. Remove valie springs and valve oil seals with Tool
Fiston concemed should be set at TE.C. ic pravent valva

from falling o,

£ Apply engine ail to new valva oil seal and install it with Tool.
# Before Installing valve il seal, install inner valve spring
seat,

OIL SEAL INSTALLING DIRECTION

& When installing a new front or réear s9al make sure it
mounting direction is carrect,
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OIL SEAL REPLACEMENT

TB42

ABpEETE

20.Z0mm 1 -
naTe -0 18 hJ'_“'I*_J-._"'-.:'_r:_‘:!

LSEMaTOR

CHANKSHAFT FRONT DIL SEAL (On-vehicle service)

Mgt

Remove radiator and ragiator shroud,

Aemove coocling fan.

Aemove drive belts.

Aemove crank pullay.

Aemove crankshatt oil seal.

Be careful not to damage sealing surfacas of crankshafl,
Apply enging ol to new ol seal and install it using suitable
1o,

REAR QIL SEAL (On-vahicle service)

1.
28
3
4,

L}

B.

Remove fhwhesl or drive plate.

Remove il pan.

Remove rear cil seal relainer,

Remcve traces of liguid gasket using scraper,

Remove rear oit seal rorm retainer

Apply engine oil to new oil Seal and nsial it veing suilzble
took.

Apply a continuous bead of liguid gasket to rear oil seal
ratainer,

Use Genuine Liquid Gesket or equivalent.

Coat of fquid gasket should be maintained within 2.0 to
34 mm (0075 ta 0.118 in) die. range.

Attach ofl seal cetainer 0 cylinder block within fve
minutes afar coating,

Wail at least 30 minutes bBefore relilling engine ol or
starling &nglng.,

EM-20



CYLINDER HEAD
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CYLINDER HEAD TB42

L= mbn in numiierica Grcer,

BEMSTER|

CAUTIQN:
& When installing sliding parts such as rocker arms and

rocker shalt brackets, ba sure to apply new engine ail gn
their Aliding surtaces.

# Whan lighianing cyiinder head bofts and rocker shat

brackat bolts, apply new engine oil 1o the thread portions
and seal surlaces of bolis.

Removal {On-vehicle service)

1

Orain coolant from radiator.

Be careful not to spll coolant an drive beles.

5

Remowve the following parts.
Ajr cleaner and duct

Cisconnect vasuum hoses, harness, water hoses and fuel
hose

Disconnest high ension wires from spark plugs

Disconnest acceleralor wire amd choke wire

Altarnator adpusting bar

Cisconnest front exhaust tube from axhaust manifobd.

Jat No. 1 pistan at T.D.GC. an ils compression stroke.

Remeve rockar cover,

& Loosen rocker cover bollz in numenical order.

EM-22



CYLINDER HEAD

SEMGTTE

. Front
VODHY %P2 aeng D
b LA | -I |'I,|I / i -f

,

d

FONBFAE @ DizeE 2
LOCsen |n mymiaee of der. SEMOTAR

Loeteman i PR EE] SO SEMITER

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

& Remove rocker shaft with rocker arms,

Before ramoval, fulty loosen valve clearance adjusting scraws,
The bolts should be loosened tn two or ihres steps.

7. Remove push rods,

8. Remove front cover lightering bolts to cylinder head,

9, Remove cylinder head with manifolds.
® Hand warpage or cracking coudd result from removing n
Incorrect order.

® Cylinder head bolts xhould be Ioosened in two or three
steps.

Disassembly

1. Remowe intake manifald.
® Loosen intake manifold balts in fnumencal grder,
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CYLINDER HEAD

Disassembly {Cont’d)

| 2. Remove exbayst manifold,
‘ Eront ® Loosen exhavst manifald Salis i sumerical order.

Lirosan in nwmes =al ordar, SEMITER

2. Remowe valve springs and valve of seals with Tool,

Inspection
CYLINDER HEAD DISTORTION
Head surface flatoss:
Lessx than 0.07 mm (0.0028 in)
If beyand the speciiad limit, replaca it or resurface it.
Resurfacing imit:
The resurfacing [imit o cylinder naag i determined by the
cylinder block resunlacing in an argine,
Amount ot cylinder bead resurfacing iz A"
Amcunt of cylinder block resurfacing is “B"
The maximum limi Is as follows:
A4+ B = 0.2 mm (0008 in)
Hominal ¢ylinder head height:
TAS - 17.59 mm (4.6135 - 48295 in}

N | VALVE GUIDE CLEARANCE
'»_‘_L_I....hﬁ {0 1. Measure valve defiection in 2 paraliel direction with rocker
.l J__.'”_ arm. {Valve and valve guide maostly wear in this direction )
~ 1 = Valve deflaction limit [Dlal gauge reading):
L= 02 mm {0.008 in}
f
A
L Unje: mam [Ind
= SEMESES
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CYLINDER HEAD

Inspaction {Cont’d)
2. Wit exgeeds tha limit, checl valve to valve guide clearance,

1] Mezsure valve stern diameter "d" and valve guide inner
diameter.

12] Check that clearance s within the specification.
Valve 10 valve guide clearance limit:

0.1 mm (0004 in)
(3} K it exceeds the limit, replacse valve or vahie guida,

VALVE QUIDE REPLACEMENT

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

£ Drive cut valwe guide with & press [under a 20 ki (2 £ 2.2
US ton, 2.0 Imp ton) pressurg) or hammer and suitahle tool.

3. BReam cylinder head valve gude hole.
Valve guide hole dismeter {lor sarvice paris):
Intake and exhaust
12.233 - 12.244 mm {04356 - 0.4820 in)
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CYLINDER HEAD Te42
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P T
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Inspection {Cont'd)
4. Heat cylinder head o 150 1o 180°C (302 to 320°%F) and
press service vabve guide onlo cylinder head.
Projection ' ¢
1.7 - 123 mm (0461 - 0.484 in)

5. Raam vale quide,
Finished size:
intake and exhausl
2.000 - 4.018 mm (E3150 - 93157 in)

VALVE SEATS

Check valve seals for any ewdence of pitling af wvalve Contact
fsurface, and reseat or replace if it Bas worn aut excessively.

# Beiore repainng valve seats, check vahe and valve guids

for weaar. I} they hava wom, replaca them. Than correcl

valve seat.
# Cut with both hands to unllorm the cutting aurface.

REPLACING VALYE SEAT FOR SERVICE PARTS
1. Bore out old seat until it collapses. The machine depth siop
should be set so that borng cannol sonlinue bayond the
bottem face of The seat recess in gylinder heag.
2. Ream cylinder head recass.
Beaming hora lor service velve zaat
Oversiza (0.5 mm (0.020 in)]:
Intake
45,500 - 48.516 mm (1.9094 - 1.9901 in)
Exhaust
40,500 - 40,516 mm [1.5945 - 1.5951 In)
Reaming should ba dons to the consentric eircles 1o valve
guide cantar so that valve seat will have the comrect fit,
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CYLINDER HEAD

SEMBEIA

== T Maigin thicknem)

j
he'*

.

! (-]
! -
o - ] i t|
= L =1
B ERM 188
v
|
———d .
SEMIBEA
|
e
i [:]
} —
Emi111

Inspection {Cont’'d}
3. Haat cylinder head to 150 to 18090 (202 o 320°F).
4. Press il valve seat until it sears on the bottom.

& Cut or grind valve seat using suitable ol at the specified
dimensions as shown in 3.0.5.
£, ARer culfing, lap valve seat with an abrasive compound.
7. Check valve seating condilian.
Geal face angle "o ™: 45 deyg.
Contacting width W":
Intake
24 - 28 mm (0084 - 0110 In)
Exhaugt
1.4 - 1.4 mm (0.055 - 0.075 In)

VALVE DIMENSIONS

Chack dimensions in each valve. For dimensions, refer t¢ 305
Whan valve head has been worn down 1o 0.5 mem (0,020 ir) in
margin thickness, repface the valve.

Grinding allowance for valve stem tip is 0.2 mm {0003 in) or

.11 8

YVALVE SPRING SQUARENESS
1. Measura "5 dimension.
Dui-pf-squara:
Quter
Less than 2.2 mm (0.087 in]
Inner
Less than 1.8 mm {0075 nd
2. i it exceeds the limil, replace spring.

YALVE SPRING PRESSURE HEIGHT
Check valve $pring pressure heighl,
Pressure helght: mm/N (mm/kg, Inflh)
Outer
3.0/512.9 {30.0/52.3, 1.181/H153)
Inner
25.0/255.0 {25.0/26.0, 0.934/57.3)
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CYLINDER HEAD

SEMPETIA

SEMTEEA

inspection (Cont’d)
ROCKER SHAFT AND ROCKER ARM
1. Check rocker shaft tor scratehes, seizure and wear.
2. Check outer diameter of rocker shatt.
Diarrater:
16,979 - 20,000 mm {0.7068 - 0.7T874 In)

3. Check inner diameter of rockar amm.
Diamater;
20,020 - 20038 mm (7882 - 0.7589 in)
Rocker arm to shaft clearance:
0.020 - 0.059 mm {00008 - 4.0023 in)

VALVE LIFTER AMD PUSH ROD
Yahe |Hier
1. Check vatve lifters for excessve wear on the [xoe,
2. Replage with new ones it worn beyond repair,
a, Vals Iifter snd shauld be 3mocth.
h. Valyg liftar to lifter hole clearance:
Standsrd
0.020 - 0.062 mm (0.0008 - 0.0025 In}
Lirmit
Lazs than 020 mm [0.0073 in)
Valve litter auter diamstar "A"';
Slandard
24.970 - 24.980 mm {0.8831 - 0.9835 in}
Cylindar block vatva IHtar hola dlameter “B":
Standard
25.000 - 25033 mm {0.5343 - 0,9355 in)

Push rod
1. Inspect push rod for excessive wear on the faca.
2. Replace o worn or damaged beyond repair.
3. Check push rod for bend using a dial gauge.
Maximum allowabde bend
(Total indicater reading):
Less than 0.5 mm {0020 kv

EM-28



CYLINDER HEAD
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Assembly

1. Install valve componenl parts.

® Ablways use new valve oit saal. Refer to OIL SEAL RE-
PLACEMENT.

# Bafare installing valve oif s2al, insiall inner gpring soat.

# Install outar walva spring {uneaven pitch typa} with itz
narrow pitch slde lowsrd cylinder head slde,

2. Instal intake and exhaust manifolds.
Tighten manifald bolts and nuts in two or three steps in
reverse argar of removal,

Reler to "Aemoval” of CYLINDER HEAD.

Installation {On-vehicle service)
1. S&t No. 1 piston &t T.0.C. on its compression stroke.

2. Install cylinder head with new gaskel.
& Be sure to install washers hatwean bolte and cylindar

head.
# Do not roiate crankshefli and camshall separately, or
vahlees will hit piston heads.

3. Tighten eylinder head bells 0 numerical order.

& Tightering procedure,

(1) Tighien all botts to 20 M-m {3.0 kg-m, 22 #-lb).

{2) Tighten all bals from 57 to 67 N.m [5.B to &8 kg-m, 42 o
49 fi-1b).

{3) Locsen all batts completely,

{4) Tighten all botts to 29 M-m {3.0 kg-m, 22 #-lh).

(=) Tightan all boits from &4 to 74 N-m (6.5 te 7.5 kg-m, 47 {0
54 f-1h) or i you have an angle wrench, turh all bolis 69 1o
74 degress clockwise,
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CYLINDER HEAD

SEMOTTE

Installation {On-vehicle service) (Cont'd)

4. Install push rods and rocker shaft with rocker arms.,
£ Adjust valve clearance,
Valve clearance:

Lnit: mm find

*Cold Hot
Intake 020 {0,008} .38 (D016}
Exhaust 020 {D.008) .38 0015}

® AT memperature of approximataly 20°C (B8°F}
Whaneve! vabea chrarancas srn adjurted to cold mpeificstions, chack thit
the clearancey satiely hot specilicatiors and adjun sgaim if necesmey.

Aafar 1o MA secien.

6. Install rocker cover.
Tighlen rocker cover bolts in reversa order of remowval,
Refer to "Removal” of CYLINDER HEAD.
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CYLINDER BLOCK
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CAUTION:

»

When Instaliing aliding parts such as bhearings and pisions,
be sure to apply eiglne oil on the atiding surfaces.

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

When tightening connecting rod boita, main baaring cap
boltz and Nywhes! bolts, apply anging oil to the ihread
portion of bolts and seating surface of nuta.

Disassembly
PISTON AND CRANKSHAFT

el e S

Place engine on work stand

Crain coolant and remove waler pump.
Crain ol

Aemove oit pan and @il strainer.
Remove distnibutor.

Remove renl covar.

Aemove oil pump chain.

Remove timing hain.

Remowve rocker cover.

- Remove rocker shaft with rocker anms and push rodgs.
- Remove cylinder head.
. Remove valye lifters and camshat.

. Remove pistans,

When disassambling pision and connecting rod, remove
snap rings first, then heat piston io 60 1o 70°C (140 1o
158°F) or use pistan pin press stand at roam temperature.

- Bemove bearing cap and crankshaft,

Before removing hearing cap, measure crankshalt and
play.
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CYLINDER BLOGK

B MOTe A

Inspection
PISTQON AND PISTON PIN CLEARANCE
1. Measure inrer dameter of piston pin hole “dp”.
Standard diameter “dp™:
22987 - 22993 mm (0.9050 - 0.9052 in}

2. Measure over diameter of piston pin "Dp",
Standard dismaiar “Dp":
22,989 - 22955 mm {0.9051 - 0.8052 in)
3. Calsulate piston pin clearznce.
-0.008 1o 0.004 mm {-0.0003 to 0.0002 in)
H it exceeds the limit, replace piston assambly with pin,

PISTON RING S1DE CLEARAMCE
Side clearance:
Top ring
0.040 - 0.0F3 mm {6 - 0.0025% in)
and sing
0.030 - 0.063 ram [0.0612 - 0.0025 in)
3l ring
0015 - 0.185 mm (0.0006 - 0.0073 in)
Max. limit ol sidée clearance {Top and 2Zad ringa):
0.1 mm (0004 in)
I out of specification, replace piston 2nd piston pin assembby.

PISTOM RALMG GAP
Stendard ring gap:
Top ritg
030 - .45 mm (00918 - 00177 In)
2nd ring
030 - 0,45 mm (0.0118 - 0.0177 ind
3il ring
0,20 - 0.60 mm (D.DOFS - (0235 in)
Mag. limit of ring gap:
1.5 mm (0059 in)
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GYLINDER BLOCK

Inspection (Cont'd)
I out of specification, replace pizion ring. if gap still exceeds
the limft even with a new ring, rebore tha cylinder and use
oversized piston and piston ring assembly.

Aafer to 5.0.5,

CONMNECTING ROD BENMD AMD TORSION
Bend:
Limit 9.95 mm {00053 (n)
per 100 mm [3.84 in) length
Toralon:
Limit 0.3 mm {0.572 in)
per 100 mm {3.94 in) langth
If it exceeds the Hmit, reglace connecting rod assemibly,

CYLINDER BLOCK DISTCRTION AND WEAR
1. {lgan upper face of cylinder block and measure the distor-

Lo,
Limit:
0.10 mm [0.0039 in)
2. If cut ol specification. resurface il
The resurfacing limit is determined by the cylinder head

resurfacing in engine,
Amaount ol cyllnder head rezurfacing iz "A"

Amount of cylinder block resurfecing is "B
The maximum limit s as follows,
A + B = 02 mm (0.008 in)
Hominal eylindar Block height
fram crankshaft canter:
254,95 - 25505 mm (180374 - 10.0413 in}
A, i necessary, replace cylinder block.
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CYLINDER BLOCK
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Inspection [(Cont'd)
PISTOM-TO-BORE CLEARANTZE
Methed A [Using bore gauge and micrarmeter)
1. sing a bore gauge, measure cylinder bore for wear,
aut-gl-round or taper,
Standard Inner dismeter:

96.000 - 96050 mm (3.7795 - 37815 in)
Wear limit:

Q.20 mm {0.00749 in)
Out-of-round (X—Y) limit:
0.015 mm ([LOME in}
Tapar {A—B) mit:
0.010 mm ([D.0004 in}
H it axceeds the limit, rebore all cylinders. Raplace cylinder
block if necessary.
2. Chesk for screlches or seizure, If seizure 15 found, hone it

@ If cylinder block or platen is replaced with a pew one,
select pieion ol the same grade number punched oh
cylinder Block upper surface.

3. Measure piston skirt diameter,
Fiaton diamater "“A™:

Reafer to 5.0.5,
Maasuring poinl “a" [Distance frem the bottom):
20 mm [0.7% in)
4. Check that pislon-to-bore clearance is within the speoifica-

i l=1a
Piston-tg-bare clearance “B":
0.815 - 0.035 mm {0.0006 - 0.0014 In)

5. Detarmina piston oversize according o amount of cylindar
Wedr

Oversiza pistona are avallabla for service. Reler to 5.0.5.
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CYLINDER BLOCK
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Inspaction {Cont'd)

E.

L

Q.

Cylinder size is deterrined by addlng piston-to-bore clear-
ance to piston dameter <A
Rebored gize caleutatlen:

=A+ B-C

where,

D: Bored dismeter

A: Pizten diametsr as measured

B: Piston-to-bore clearance

C: Henlrg allowance 0.02 mm (4.0008 in)
Install main hearing caps. and tighten ta the spacified torgue
te pravent dislortinn of cylinder bores in final assembly.
Cut eylinder bores.
When any cylindar reeds boring, all other cylinders must
2lze be bored.
Do not cut ico much out of the cylinder bore at a time.
Gut anly 0.05 mm {00020 in] or g0 In diameter at a tima.

Horme 1he cylinders to obtain spected piston-to-bore clear-
ance,
Measure the finished cylinder bore for owt-cl-round and
Laper.
Measurement should be dene aftar cylinder bora coals
dawn.

Mathod B [(Using fesler gaugs)
Meagzure the exfraciting force by pulling feeter gauge straighd
upward.

Fealar gauge thickness:
004 mm (09015 in}
Extracting force:
20 - 14.7 N (8.2 - 1.5 kg, 0.4 - 3.3 Ib)

CRANKSHAFT

t

2

Check crankshaflt main and pins journals for score, bas, wear
ar cracks.
With & micrometer, maasure [ournals for taper and out-of-
round.
Out-of-reund [X—Y}:
Lexss than 00025 mm (0.0001 in)
Taper [A—B]:
Lass than 0.0025 mm {0.0007 in)
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CYLINDER BLOCK
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Inspection {Cont'd)
3 Measure crankshaft runout.
Runacut [Total indicatar resding}:
Less than 020 mm (£.0079 in)

BEARING CLEARANCE

Methed A (Using bore gauge and micrormeter)

Main bearing clearance

1. Set main bearings in their praper positions an cylinder block
and main bearing cag,

2. Install main beanng cap 1o cylindar block.
Tighten all boite in corract arder In two or three atages.
3. MWeasure immer diameter “A" of main bearing.

4. Measure cuter diameter “Dm'"' of crankshaft main journal.
S Calculate main bearing clearance,
Main bearing clearance — A — Om
Standard:
0.041 = 0.087 mm (00016 - 0.0034 in}
Limit: .08 mm {0.0035 In}

g If it exceeds Lhe limit, replace bearing.
7. If the clearance cannot be adjusted within the standard of
any bearing, gringd crankshatt joomal and use undersized
biearing.

#  When grinding crank pin and crank journal, fillets should bo

finished as shown in the figure.
A: Maln journal
25 - 2.6 mm {0.092 - 0102 In)
Pin Jourmnal
34 - 31 mm {0,112 - 0.122 in)

B. Refer to 5.0.8. for grinding crankshaft and availabibe service

parts.
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CYLINDER BLOCK

Ekidz

Inspection {Cont'd)

8.

W crarkshatt, cylinder Qlock and main bearings are replaced
with new ones, check that the clearanca of main bearing is
within spacifications,

CONNECTING ROD BEEARING CLEARANCE ([Big &nd)

1.
2

Install conmecting rod bearing to connesting rad and cap.
Install connecting rod cap 1o connecting rod.

Tightan bolts to the spegified torgus.

3.

L o

Meazore inner diametlar "“C” of bearing,

Measure outer diameler "Op" of crankshafl pin journal,
Calculate connecting rod bearing clearancs.
Connectmg rod bearing clearance = € - Dp
Standard:
0.02F - 0.0681 mm {00014 - C.0024 in)
Limit: 0.09 mm [$.0035 in)
ff it exgeeds the limit, replace bearing.
M the clearance cannat be adjustad within the standard of
any bearing, grind crankshatt journal and use undersized
bearing. '
Aefer 10 slep 7 of "MAIN BEARING CLEARANCE™.

Methed B [Using plastigage)
CAUTION:

*

Do not turn crankshatt or connacting red while the plasti-
gage Iz being inssrtad.

When bearing clearance esceeds the specified limlt, en-
sura that the proper bearing has been installed. Then if
axcesslve benring clearance exists, uge thicker main
besaring or undarsized bearing 3¢ that the speclfisd hear-
ing cloarance is obtained.

Main baaring clearance:
Standard
0.051 - 0.057 mm (0.0020 - 0.0038 In)
Lirnit
0.1 mm [0.004 in)
Connacting rod bearing clearancs:
Standard
0.04¢ - 0074 mm [0.0815 - 0.5029 in)
Lirnit
0.1 mm {0.004 in)
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CYLINDER BLOCK

Inspection {Cont’d}
| _ COMNECTING ROD BUSHING CLEARANCE (Small end)
; 1. Measure inner diameter "G of bushing.

2. Measure outer diametar "Dp” of piston pin.
3. Calculate zomnecting rogd bearing clesrance.
C = Dp = 0.005 - 0017 mm (0.0002 - .0007 in)
If it exceeds the timit, replace connecting rod Bushing
angd/or piston sat with pin.

APy
e — .1.E|.'Hllt.|.._'1..|:i
| REPLACEMENT OF CONNECTING ROD SMALL END
_] BUSHING
_L&;H_ 1. Drive in the small end bushing urdil it s Hush with Ihe end
& i surface of the rod.
| Be sure to align the oil holes.
, ._er — 2. Afer driving in the small end bushing, ream the bushing.

Small snd bushing intide diarmeter:
Finishad size
23.000 - 23.006 mm {0.2055 - 0.9057 in)

FLYWHEEL OF DRIWE PLATE RUNDOUT
Runout {Total indicator reading]:
Flywhasal {M/T modsl)
0.1 mm (0.004 in) or less
Driva plats (AT modal)
0.1 mmm (0.004 1n) or less
It rumout exceeds the liml, replace fiywheel of drive plale.

SEMEITA

CAMESHAFT YISUAL CHECK
Check camshaft for soratches, seizure and wear.

EM-39



CYLINDER BLOCK

Inspeaction {Cont'd)
| - CAMSHAFT RUNOUT

1. Measure camshaft runcut at the centar journal.
Aunout {Tetal indicator reading):

Limit .06 mm {00024 in)
2. il exceeds the limit, replace camshaft.

SEMETSA

|  CAMSHAFT CAM HEIGHT

1. Measure camshaft cam heghl.
Stancerd cam height:

42317 - 42,561 mm (1.6558 - 1.6756 in)
Cam wear limit:
.15 mm {0.0059 in)
2. If wear is beyond the limit. replace camshaft,

CAMSHAFT JOURANAL CLEARANCE

1. Maasure the inner diameter of camshaft bushings.
Standard innes diametar:

Frond

50.¥6 - BO.A3 mrn [1.9984 - 20012 in)
2nd

50.56 - 5063 mm [1.9305 - 1.88933 in)
ard

50.25 - S0.43 mm [1.9827 - 1.9854 In)
4th

5016 - 50.23 mm [1.5748 - 1.9776 In)
Bth

4385 - 5063 mm [1.9568 - 1.9657 In)
Gth

43.75 - 49.82 mm [1.5581 - 1.9618 in)
Roar

4956 - 49853 mim {1.9512 - 1.5539 in)

2. Maoasure the gsuter digmeter of camshalt journal,
Standard outer diameter:
Fram
50.721 - 50.740 mm (1.9969 - 1,9976 )
2nd
_ 50.521 - SD.540 mm (1.9890 - 1.98%E in)
@ -
4 £0.321 - 50.340 mm (1.9511 - 1.9813 in)
A ath
521’-"—1"1&, 50,121 - 50.140 mm [1.9733 - 1.97440 in)
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Inspaction {Cont’d)

ath

49921 - 43,949 mm (19658 - 1.9551 in)
Gth

49.721 - 4%.74) mm {1.3575 - 1.9583 in)
Rear

49,521 - 4554 mm {1.9496 - 1.9504 in)
3, If 1he clearanss exceeds the [imit, replace camshatl and/or
camshaft bushings.
Camshaft jpurnal slearanca limit:
£.15 mm (0.0053 In}

REPLACING CAMSHAFT BUSHING
1. Remdove weaich plugs and side cover,

2, Using Teo!, ramove camshatt bushings from enging. Some
bushings musl be broken in order to remove.

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

CUtouT poron -,

Inspection {Cont'd)
(1 Inslad carmabatt bushings in the ordar of “rear”, “'8th”, “Bth"',
4R, 3rd", T2nd” and Cfront”. ANl bushings must be

ingtalled from tha front.
12] Faca the cutol] rightward and toward the front of engina

during installation,

{3} Rear camshaft bushing
Align the cutowt of rear bushing with knock pin of replacer

bar before installaticn.

Insert rear bushing with raplacer bar inta ayfinder block.
Inztall quide platke with bolt holes (on the “TB' mark sidel
facing upper sida of cylinder biock, Tighlen bolts.

EM-42



CYLINDER BLOCK

Inspection {Cont’d)
Drive replacer bar unlil he alignment mark on replacar bar
is aligned with the end of guide plale.
Hamova replacer sat,
Aftar installation, chesk that ot holes 4.3 mm (0. 169 in] dia.
in camshafl bushings are aligned with il holes. § mm {024
in] dia. in the sylinder block,

Alighrimnt mark bo
B face Rpar I:I.Iih'll'lﬂ-\

Knoek nin—-&

ALTip—"— .Allpnlﬁlﬂrh tine Ergnt

b (A sarface ‘

SEMDETA

{4} Bth, 5th, 4th, 3rd and 2nd camshaft bushings
Install in the same manner a3 rear camshatt bushing,




CYLINDER BLOCK

Inspection {Cont'd)
Whern sefting Sih through 2nd bushings on replacer bar,
tapa the bar to prevent movernent.

SE MFFE R

& Frent camshatt bushing
Using 1st bushing adapter. posilion fromt camshafl bushing

50 1hal oil hole in cylinder blpck is aligned with il hole in
bushing.

4. Check camshatt bushing inner dizmater.

5. Install new welsh plugs with a drift,
Appiy liquid seater.

6. Install side cover.

Apply liquid gasket.
& Usze Genine Liquid Gaskat or squivalent.

’ﬁ;dﬁ‘
Cte of
Tiquidd pashogt
20-3.0mm
) 1007 -

Nor— 0118 in}

SE MDD
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Inspection (Cont'd)
CAMSHAFT END PLAY

1. Insiall camshafl in cylinder block.
2. Measure camshaft end play.
Camahaft end ploy:

Standard
£.08 - 0.28 mm (0.0031 - 0.0110 i)
Llenit
205 mm (D020 in)
3. If end play exceeds the Wmil, replece lasating plate.

CAMSHAFT SPROCKET RUNOUT
1. Install sprockel on camshaft.
2  Measure camshaft sprockel runout.
Runout {Total indicator reading}:
Limit @.1 mm (0.004 in}
3. K it exceads the limit, replace camshaft sprocket,

Assembly
PISTON

1. Install a new snap ring an ane side of the piston pin hole.
Ensure that ends of snap ring face down and Ffit propery inte
groove.

2. Heat piston 1o &3 to TO°C (140 to 158°F) and assembia
pision, pston pin, connecting rod and naw snap ring.

& Align tha directlon of piston ard conpecling rod.

# HNombarz stampad on connecting rod and cap correspond
to each cylindes.

After axzembly, make sure piston swings smoothty.
Set piston rings as showr.

L

EM-45



CYLINDER BLOCK
Assembly {Cont’'d)

Ipeeer mrain basrang 1 CRANKSHAFT
'-'-';h ﬁigrlmw e g NO-2 1. Set main bearings in their proper positions on cylinder block
| =1 [ ]

No.§ o, ™ and main hearing cap,
i # Do not confuse upper and lower sides of main bearings.

Lrmeses (Toler Bl m
SENBRER

the spacified torgue.

‘ 2. install crankshaft and main bearing caps and tighten bails 1o
. J?ﬂijl % Pricr to tightening baearing cap holis, place bearing cap In

its proper position by shifting crankshafl in the axial
direction.

® Tighten hearing cap bolis gradually In bwo or three stages
start with the center bearing and move outward sequén-
tially,

& After securing bearing cap bolts, make sure crankshaM

Tighten in numencal 4rdd. cepnnae tums smoathly by hand,

3 Measure crankshaft end play.
Crankshaft end play:
Standard
045 - 017 mm (G.0020 - LG0T in)
Limit
0.3 mm {012 in}
It end play exceeds fhe limit. replace Mo, 6 baaring,

4. Install connecting rod bearngs 0 connesting rods and
connecting rod caps.
& Confirm that corect Beanngs are vsed. Refer to “Inspec-

tipn™.
® Install bearings o that cil hole in connecting red aligns with

il hole of bearing,

CT

EMO34To000 —
o surtatie tool / (1) Install them Into corresponding cylinders with Tool.
- - # Be» carstul not to acratch cylinder wall by connecting rod.

5. Install pistons wilh connecting rods.

r’a R | # Arrangs so thal front mark on piston head iaces toward
¥ tront ol engine.

SErDDREE
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CYLINDER BLOCK
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Assembly (Cont’d}

(2} Install connecting rod bearing caps.
Tighten connecting rod beanng cap nuté to the specified
torque.
{3: Connacting rod bearing nut
{1} Tighten to 38 to 40 N-m
(3.9 to 4.1 kg-m, 28 to 30 Hb).
(2) Tighten to 67 to 71 N:m
(68 to 7.2 kg-m, 4% to 52 H-lh]
or il you hava an angle wrench, tighten bolis
40 to 4% degreen clockwise.

g Measure connecting rod side clearanca.
Connactlng rod side claarancs:

Standard

0.2 - 83 mm (0008 - 0012 in}
Lim1t

4.4 mm [0.016 in)

If clearance gxcagds the limit, replace connecting rod and/or
crankshatt.

REPLACING PILOT BUSHING
1. Remowe pilot bushing (MATY ar pilot convarter (AST).

2. Install pled bushing (M/T) or pitot converter (AST)
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COMPRESSION PRESSURE

Measurement of Compression Pressura
[On-vehicle service)

1. Warm up engine.
A Remowve glow plate or injectar.

3. At comnpression gauge adapter to cylindar head.
Compression gaugse adapler:
1:15 - 20 Hem (1.5 - 20 kg-m, 11 - 14 R-Ib)
{For glow plug hale)
54 - 64 N-m (5.5 - £5 kg-m, 40 - 47 M-Ib)
{Far injector holel

Q ReE\ el
#

i icE
Method & Giow plughols = SEmSioN

4, Se1 no fuel injected sondition.

# VE-type
Disconnect fuel cul solemoid wire.

® Inine type
Disconnect injection pump conlroller hamess connactor.

5 Crank engina, then read gauge indication.

& In case of angine equipped with in-line type, depress
accelerator pacal fully end crank angine,

# Engine compression measurement should ba made as
quickly as possible.

Compraasion pressure:

Urit: kPa [bar, kgfem® , psi) /200 rpm

Srandard 2942 {254 30, 420
Mirimum 2.452 (24,5 25 366}
Citferential [imit barween cylinders 234 {29 3, 43)

B M cylinder compressian in one or more eylinders is low, pour
2 small quanlity of engine ol into cylinders through 1he glow
holes and retest compression.
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COMPRESSICN PRESSURE T042

Meazsurement of Compression Pressure
{On-vahicle service) (Cont'd)

® H adding oil helps the sempression prassure, chancas are
fhat plston rings are worn or dameged.

® If pressure stoys iow, valve may be xticking or ssaling
impreperly.

& U cylinder compresslon in any bwe adjacent cylinders is
low, mnd i adding oll does not help the compression,
there is leakage past the gasket sunlace.

Ol and water in combustien chambers can result Irom thia
problem.

EM-49



ENGINE REMOVAL
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ENGINE REMOVAL

WARNING:

a.
k.
.

d.
&
CA
>

Mace vehicle on a flat and soitd surface.

Pace chocks at front and back of rear wheals.

Do nat remove engine untl exhaust systerm has com-
pietely cooalad off.

Otherwise, you may bum yoursell and/or fira may break
ont in the fusl lina.

For safety during subsequent steps, the tonsion of wires
should be slackened against tha sngina.

Bs sure to holst englne and fransmission in a safs mannsr.

LITION:

When lifiing engine, be careful not to strike adlacent parts,
sspecially the sccelsrater wire casing, brake Hnes, snd
brake master cylindsr.

In hoisting the engine, always use engina siingars In a
sale mamnesr.

For engines not equipped with enging slingars, attach
proper slingars and bolts described in the PAATS CATA-
LOG.
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OIL SEAL REPLACEMENT TD42

Engina A" Ergeng

v Dutice

Sl wmal Im._\'ﬁ Dot sl ilp
SEM7154

OIL SEAL INSTALLING DIRECTION
# When instaling a new {ronl or rear seal. make sure its

mounting direction s correct,

CRANKSHAFT FRONT OIL SEAL {On-vehicle service)

g Mo AR =

Remave radiator shroud.

Remowve cooling fan.

Femove drive balts.

Remove <rank pullay.

Aemava crankshall cil seal

Be careful not to damage sealing surfaces of crankshaft.
Coal now oil seal with engine cil and install it in place.

CRANKSHAFT REAR OIL SEAL [Qn-wehicle service)

Trogg h o4 L2 R

Dismount transmission.

Remove clutch cover assembly.

Remove flywheel and rear plate.

Remove englne gusset and ol pan,

Remove ol seal retainer zssembly, then remova il seal.
Ba caraful not to damage sealing surfaces of crankshatt.
Caoat new oil seal with engine ol and install it in place.

VALVE OIL SEAL {On-vehicle service)

1.
2.
3.

1,

Ramove rocker comwver,
Remove rocker shafl assemblhy.
Aemove valve spring

Ramove valve ol seals,

EM-54



OIL SEAL REPLACEMENT
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{0604 - 0.520)

12.89-132

5. Apply engine oil to valve cil saal and install i1 in place,
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CYLINDER HEAD
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CYLINDER HEAD

N == Removal {On-vehicle service)
Align W
o 1. Set No. 1 cylinder at T.D.C. on its comprassion stroke.
2. Dran engina coclant from drain plugs on cylinder Block and
radiator.
3. Remove air cheaner andfor air duct.
4. Remove altermnator adjusting buolt.
% Disconnect exhaust manifold from front exhaust tube.
B

CHeconnect radigtor outlet hose and thermostat housing
water inlet hose,

¥. Remove fuel injection fube aszambly and spill tube.

8. Remgve injection nozzle holder and top nozzle gasket using
doap socket wrench.

4. Remova rocker cover.
10, Remoye rocker shaft with rocker arms,
11. Remave push rods,

12. Remove cylinder head bolls in numerical order and remove
Freanr C'y'liﬂdﬁr head.

. Head warpage or cracking could result o removing In
= - - Incomrest ordes.
@Lﬂ@ﬁgi‘i g-ﬂ_”@@lg 2
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CYLINDER HEAD [:mj
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Disassembly

Aemowve the fallowing parts.

Intake marnifeld

Exhaust manifold

Thermostat housing

Alternator adjusting bar & engine siinger
Glow plate and glow plugs

2. Remowe valve component parts with Toal

d. Aemove valve il seals with Tool

4. Dizagsamble rocker shaft assembhy.

a. Remowe rocker =halt lock boll.

b. Remiwve vale rocker and rocker sheft bracket,

H i iz difficult to remove recker shalt bracket, Inmarse rockes
shaft aszembly in oil of 70°C {158°F) for a faw minutes and
than remove brackal
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CYLINDER HEAD
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Inspection
CYLINDER HEAD DISTORTION

Cylinger head disicrtion:;
Standerd
Lazs than 007 mm {0.0028 in}
Limi4
02 mm (0.004 in)
i beyond the specified limit, ¢arrect with a surtate grinder.
Cylindar head height should be greater than 897 mm (3.531 in)
after surface has bean ground,

VALYE GLHDE CLEARANCE
& Valve guids claarance should ke maasursd paralel with
rockar arm. (Ganerally, a large amount of wear occurs Im
this direction.)
Siam to guide clearanee:
Lirnit
Intake  O.%5 mm (0.005% in)
Exhaust 0.20 mm [0.0079 In)
Maximum allowatde deflaction
{Dial indicator reading)
intaka 030 mm (0.013 in)
Exhaust 040 mm {0.0157 In)
# To determina the corfect replacement part, measure vahve
alem divmeter and valve guide innar diameter.
Valve stem diameter:
Stardard
Intake
F.962 - 7.977 mm (0.3135 - 0.2141 in)
Exhaust
F.945 - 7.960 mm (03120 - 0.3134 in)
YValve guide inner diametaer:
8.00 - 4015 mm (03150 - 0.3156 in)

VALVE GUIDE REPLACEMENT
1. Drive out valve guide with 2 prass [under a 20 &N (21, 2.2 U5
ton, 20 Imp ton) pressure] or hammer, and suitable tool
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CYLINDER HEAD
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SEMEITH
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Inspection {Cont'd)

2. Press service valve guide onlo cyiinder head Using suitable
tool untit the guide projects cul 13 mm (051 in).

3. Ream walve guide.
Finiahed sire:

3.000 - 2015 mm (0315 - 0.3156 in}

VALVE SEATS

Check valve for any evidence of patting at valve contact surfaca,

and rezeal or roplace f worn out excessivaly.

& When repairing valve seals, chack valva and valve guide
for wear botorshand. If worm, replace them. Than correct
valve seat.

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

REPLACING VALVE SEAT FOR SERVICE PARTS

1. Bore out old seal until it collapses or remowve valve seats
with Tool.

Place & coppar seat batwaen contact surface of Tool and
cylinder head.

2, Place new valve seats on dry ice and allpw them o cogl for
fiva minutes,
WARNING:

Do not touch cooted walve seats with bare band.

3. Heat cylinder head to 80°C (17E9F).
4. Instal cooled valve saats on cylinder head with Tool,
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CYLINDER HEAD
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Inspection (Cont’d)
2. Siake sxhaust valve seat at five places with punch.
When stoking valve seat, xeleet differsnt places than thoss

stakad halors.

6 GCut or grind valve seat using suitable tool a1 the speciied
dimenzions as shown in $.0.5,

7. After cutling, lap vatve seat with a lapping compound,

8. Check contact condition of vatve seat.

COMBUSTION CHAMBER

Check combustion chamber for cracks and oiher damage. i
NECEs5Ary, replace.

REPLACING COMBUSTION CHAMBER

Vaually cembustion chambar should nol ha remaved.

1. Remowve combustion chamber so that cylinder head canngt
be damaged.

2. Install combustion chambear.

{1] Cool combustion chamber with dry ice for approximately 5
to 10 minuies.

WARNING:

Do not touch cooked combuation chamber with bare bhand.

(2} Align combustion chamber knock pin wilh cyinder head
notch, and dnive i combustion chamber with a soft hammer,
3. Check ampunt of protrusion of combustion chamber.
Pratrusion:
Standard

=005 wa 010 rnm (-0.0020 to 0.003% in}
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Inspection {Cont'd}
VALVE DIMENSIONS

Check dimansions in each valva. For dimensions, refer to S.00.5.
When valtve haad haz been worn down to 0.5 mm {(9.029 in} In
margin thicknesa, replase the vablwe,

Grinding allowanc# for valve stem tp is 0.2 mm {0.008 in) or
less,

VALVE SPRING SQUAREMNESS
Cut of sgquare "5
Lass than 2.4 mm (0.073 In)

VALVE SPRING PRESSURE LOAD
Refer to 5.0.5.

VALVE LIFTER AND PUSH ROD

Valve lifier

1. Check valve Ittars for excassiva weaar on the faca,
2. Replace with hew ones i worm beyord rapair,

a. Yalve liter and should ba smooth,
h

. ¥alva liftar to lifter hola clearance:
Standard
0.030 - 0.073 mm {0.0012 - 0.002% in)
Limit
Less than 020 mm (0079 in)
Yalva [iHar ower diamater A"
Standard
24,980 - 24.970 mm ([0.9827 - 0.9821 in)
Cylinder block valva lifter hole diameter "B
Standard
25000 - 25.033 mm [.9843 - 0.9855 in)
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CYLINDER HEAD TD42

SEMOTT

At St

inspection (Cont'd)
Fush rod
1. Inspect push rod tor excessive wear on the face.
2. Replace if wom or damaged beyond repeir.
3. Check push rod tor bend using & Jdial gauge.
Maxirmum allowable bend
{Yotal indicater reading):
Less than 0.5 mm [0.020 in)

ROCKER SHAFT AND ROCKER ARM

1. Chack valve rockers, brackets and rocher shafts For scoring.
wear of disterlion. Raplace i necessary.

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

Specified clearance:

Limkt
Less than 015 mm {9.0059 in)
Rockar shaft auter diameter “A":
Standard
19979 - 20,008 mm (0.7856 - 0.7874 in}
Rexcksr arm inrgr diamater “B'':
Sisndard
20.014 - 20.035 mm {(.7880 - 07238 in}

3. Check rocker shaft bend at ifs centar. f bend is wilhin
specifigd limit, straighten il; and if it 15 graater than specinad
limit. replace rocker shafr,

Rocker shatt band
[Total indicator regding):
Limit
Leass than 0.3 mm (0.012 in)
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CYLINDER HEAD TDaz

Inspection (Cont'd}

MEASURING CYLINDER HEAD TO VALVE DISTANCE
Measure distance from cylindar head surface 1o intake and
exheust wvalves. W s=pecitied distance is exceeded, replace
valve{s) or valve seal(s).
Specified diztance:
Standard
Infake
0.275 - 0.675 mm (0.0108 - 0.0266 in)
Exhaust
0.205 - 0.685 mm (00120 - 0.0274 In)

Lim#t
Less than
125 mm [0.0492 in}
far intaks and exhaust valvas
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CYLINDER HEAD

T

BEMDST

SERASINE

Aszembly

1. Assemble rocker shaft component parts.

& [geniification of rocker arms

Identification mark i i
(on rocker arm) -
B Irtake
(M Exnads

2. Install vahte somponent parts.
& Alwayz uze now valve oil zeal

REPLACEMENT.)

(Rater 1o OIL SEAL

# Install valve sprirg (unavan pich typa] with It namow

plich side towsrd cylindar head sida.
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CYLINDER HEAD
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follows;

Installation {On-vehicle service)

1. Install cylinder haad gasket.

a. When replacing only cyllnder haad gasket, install sama
grada gasket as the cne formary used.

b. When replacing or repairing cylindar block, cylindar head,
piston, connacting rod and crankshaft, select gaskat as

EM-G66

i = Eheche Motk
SEMOGTC
r (1} Measure piston projaction,
Mpasui ing points—, ® Sel each pision at its top dead center. With piston hald in
f,' | Ihal position, measure ils projections at two paints,
= & Calculate the average value of the two measurements,
P i ® Detarmine the amount of projeclion of the other three
- — . pistons.
A T N (2} Select suvitable cylinder haad gasket which conforms to the
e il largest amcunt of projection of the four pistons.
Umit: mm [in]
LEMEBADE
i 3 Gason
X i :
verage values piston projections | Gesker thickness arithe pumvibor
Less than 0,118 (0.0046] 1.15 (00453} !
0118 - 0168 (000468 - 00066 1.20 (00472} S
More than 0,768 {00065 1.25 (0.0482) 3
Make sure that No. 1 piston is at T.D.C. on ita comprassion
Eiroks.
2. Install eylinder head,
3. Apply ¢l to the thread portion and seat surface of balls and
tighten cylindar head bolls wsing Tool.
e CAUTION:
& # Tightening precedure:
e e A et L o s st Tghten bolts to 4% - 59 N-m
Sagspelerags (50 - 6.0 kg-m, 3 - 43 f1b)
feflee e Baadsillli= 2nd  Tightan bolts to 98 - 108 Hem
Bl o) & o0 ) o) & {10.0 - 11.0 kg-m, 72 - 80 1t-Ib)
e (gA s _DA_GE e 5 : S .
£ O (vt
EEMDEET
4. Apply engine of and install push rods.
. N 5. Install rocker shaft azsembly.
] = Rockar shait bracket boli:
Ty - 20 - 25 N-m
g -‘-—‘-;.H (2.0 - 2.5 kg-m, 14 - 18 ft-Ih)
- Ry Adjusting intake and exhaust valve clearance tentatively,
) ;{:"}T Refer to section MA,
o 1
o=
SEMEETE



CYLINDER HEAD

| { " |
".'_'___I“:'- | -I_.r"_-_,_-.._::g\ _l i-h*lﬂr
: 1 1 )
— | 1 \\-‘__ ¥
b8 o
S
=

SEMDEEC

= Rocker oo
ket

SEMEET

Caoir BusLgn
chamber fide

Sk aladm

Instalation {On-vehicle service) {Cont'd)
& Fate punch mark toward the front of lhe engine.

8.  Install rocker cover with air cleaner pipe brachket.

7 Install glow plugs and glow plate.
Glow plug:
[:15 - 20 N-m {1.5 - 1.0 kg-m, 11 - 14 ft-lb]

8. Install top nozzle gaskatl, nozzle washer and injection nozzle.
Injaction nexrte:
[:54 - 64 M-m [5.5 - 6.5 kg-m, 40 - 47 #-1b)

# Always raplace nozzle gaske? and washer.
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CYLINDER HEAD

Installation {On-vehicle service) (Cont'd)
8. Mnstall spill tube and injection tuba.
Spill tube fixing nuk:
128 - 39 Nem (34 - 4.0 kg-m, 22 - 25 #H-Ib)
Injectien tube ffared nut:
h: 20 - 25 H-m {20 - 2.5 kg-r, 14 - 1B -1k}

I.l.'_.

'I_

\..r:,.

F

:‘::

PN

s /Ji.r

'.. J
]

!

10. Connect thermoslat housing water infel hose and radiartor
hoss.

11, Afler assembling all disassembled parts, fill radiator and
EngineE with new coclant ue la filer opening.

EM-G8



CYLINDER BLOCK

Fear plate .
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CYLINDER BLOCK
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Disassembly
PISTON AND CRANKSHAFT

Hemove sxhaust manitold cover and manifobd.

Remowve drive hells.

Hemowe alternator, air conditionsr ard power stesring
bracket.

Fiace engine on work stand.

Drain coolant and .

Remove cylinder head.

Rermove oil pan and oil strainer.

Align crank pulley and timing gear case mark so that Mo, 1
piston is at lop dead center on its compressian strake.

o FAemowe crank pulley,

(1) Ramove crank pulley nul and install it in reverse,

(2} Hamove cord bushing by f@pping crank pulley nut and,
[3) Remowve crank puiliey nut and crank pulley.

10. Remova thermostat housing.
11. Rernove water pump.
12. Hemawa timing qear case.

I the timing cAse is hard o remove dus to Iquld gatket, pry
it ol wth a zuitabla tool at the cutout saciicn.
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CYLINDER BLOCK

Disassembly {Cont'd)

13
® In-line pump
Bamowve timer cover and tirmer.

# YE-pump
e —HKA 10108300 . Femove frpeciion pump gear.

14. Remove idler gear and dler gear shaft.
15, Aemove camshaft gear, camshaft and valve lifters.

16. Remove oil pump assembily.
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CYLINDER BLOCK

Disassembly (Cant'd)

17. Remove crankshaft gear,

18 Remove flywheel and rear plate
19. Remove Gil jats.

20. Remove connecling rod caps,
21. Aemoave pistons.

22. Ramave rear oil seal retainer.

23. Rermove main bearing cap and crankshaft.
Place the bearings and caps In thelr propar order.
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CYLINDER BLOCK
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Inspectlon and Replacement

CYLINDER BLOCK DISTORTION
t beyond the specified limit, replace it.
Cylinder block disfortion:
Standard
Leas than 0.05 mm {0.0020 in}
Limnit
0.2 mm [0.008 in}

CYLINDER LINER WEAR

1. Measure cylinder lingr bore for out-of-round and taper with
bore gauge. If beyond the limil, replace cylndsr liner.
Standard inclde diameter:
96,000 - 95.030 mm (3.7735 - 3.7R0T in}
Rafer to 5.0.5.
Weoar llmit:
0.20 mm {0.0079 in}
Chut-of-round {X—Y) limit:
0.020 mm (0.0008 in)
Taper (A—B) limit:
0.20 mm (.00 in)
2 fheck for scratches or seizure, f seizure is found, replace
cylindar liner.

2. Cheack amount of projection of eylinder liner.
Cylindar Unet projaction:
Standard
0.02 - 0.04 mm (0.0008 - 0.0025 In)
Deviation of each eylinder:
Less than 0.05 mm (0,002 in)

CYLINDER LINERA

Aeplacament
1. Bemove gylinder liner with Taol
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CYLINDER BLOCK
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Inspection and Replacement (Cont'd)
2. Install cylingder lmar with Taol.
3. Check amount of projection of cylindar liner.

PISTON TO CYLINDER WALL CLEARANCE

Method A [Using micromater)

1. Measure piston and cylinder bore diameter.
Piston diemater "A":

Anfar to 505
Maasuring point “a" (Distance fom the top)]:
70 mm (2.75 in)

2. Check thal pision clearance is within 1the spesification.
Pizton clearance:

005 - 0.07 mm [0.0020 - 0.0028 in)

Mathod B [Using fealar gauga)

Mzasure the extracting force. and pull feeler gauge straight
upward.

i is recommended that piston and cylinder be heated to 20008

{69°F).
Feeler gapge thickness:
0.05 rmm [0.0024 1R}
Extracting forge:
59 -11.8N {06 - 12 Hxyg 13- 26 Ib)

PISTON AMD PISTOM PIN CLEARAMCE
Check zlearance between pislans and piston pins,
Clearance (A—Bj:
Siandard
=0.088 to D007 mm (-0.0003 to 0.0003 in)
Limit
Lass than &1 mm (0.004 in)

PISTON RING SIDE CLEARANCE
Side clearance:
Top rirg
0.06 - 0.10 mm (0024 - 0.003% in)
2nd ring
0.04 - 0.08 mm (00016 - 0.0031 In)
Gl Bng
0.02 - 0.05 mm {0.0008 - 0.0024 in)
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CYLINDER BLOCK
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Ingpection and Replacement {Cont'd)
Max. imit o side claaranca:

Top
0.50 mm (00197 in)

2nd
0.30 mm (0.8518 in)

Qir
015 mm (00059 ind

PISTON RING GAP
Standard ring gap:
Top 1ing
030 - 04E mm (0118 - 0.0V77 in)

2nd ring
0.20 - 0.35 mm (00079 - L0138 In)

Dil rAng
1.20 - 9.50 mm {09118 - D.0157 in)
Max. limit of ring gap:
1.5 mm (0.059 In}
MAIN BEARING CLEARANCE
Main bearing clearancs:
Standard
0.035 - 0.087 mm {00014 - 0.0034 in)

Limilt
Less than 0.15 mm {0.0059 In)

1. Ihstall main bearings 1o cylinder blask and meain bearing cap.

2. Install main bearing cap to cylinder tock.
Tighien all bolts in corract order and in two of threa stages.

167 - 177 N-m
(17.¢ - 18.0 kg-m, 123 - 130 ®-Ib}
2. Mesasure inside digmeler A" of main bearing.

4. Measurs oulside diameter 'Dm" of main journal in crank-
shaft.
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CYLINDER BLOCK

I FTREEE TSI T =

EEMEOT A

EMI33

EPMTETA

Inspection and Replacement {Cont'd)
5 Calculzte main bearing clearance:
Main bearing clearance = A — Dm

CONNECTING ROD BEARING CLEARANCE
Connecting rod Bearing clearance:
Standard
0.035 - 0.081 mm {00014 - 0.0032 in)
Limit
Less than 015 mm {00058 In)

1. Install connecting rod bearing to connecting rod and cap.
2. Inmstall connecting rod cap to connecting rod.
Apply oil to tha thread portion of bolts and 2eating surface of

nuks.
{:78 - &2 N-m {§.0 - 2.5 kg-m, 58 - &1 fi-lb)
3. Measure inside diamater A ol bearing,
¢, Measure outside diamater “Dp'" of pin journal in crankshaft.
5. Caleulale connecting rod bearing clearance,
Connacting rod bearing clearance — & — Op

COMMECTING ROD BEND AND TORSION
Bend and torslon:
Limit
.05 mm {0.0020 in)
per 100 mm (3.94 in} length

CONNECTING ROD SMALL END BUSHING CLEARANCE
1. Measure inzide diametsr A" of cornesting red small end
bushings.
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CYLINDER BLOCK

SEMAIEDR
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SEMOTEC

Inspection and Replacement {Cont’d)
2. Measure outside diameter "07 of piston pin.
3. Calculate connecting rod small end bushing clearance.
Connecling rod small end bushing clearance = A - D
Bushing clearandce;
Standard
0.025 - 0.045 mm [0.0010 - 0.001E in)
Limit
0.5 mm (0.0055 in)

REPLACEMENT OF CONNECTING ROD SMALL END
BUSHING

1. Drive in the small end bushing wrdil it is flush with 1he end
surface ot the rod,
Be wure to align the oil holes,
2. After driving in the small end bushing, ream the bushing.
Small &#nd bushing ingide digmeter:
Finisheg size
20.025 - 25.035 mm {1.1033 - 1.1039 in})

CRANKSHAFT

1. Cheeck crankshall journals and pins for score, biag, wear or
erachs, [f faults are mingr, correct with fine crocus cloth.
2. Check jourmalzs and pinz with a micrometer for taper and
out-of-round,
Cut-of-round (X—Y}:

Standard
Less than 0.01 mm {0.0004 in)
Limit
0.02 mm [(Q.0008 in)
Taper {A—B):
Stendard
Less than &.01 mm (00004 in}
Limnit
0.02 mm {D.0008 In}

3. Check crankshaf runouf,
Aunout [T.LR. (Total Indlcator Reading)):
Standard
0 - 002 mm {0 - 0.0012 In)
Limit
010 mm {(0.0038 in)
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CYLINDER BLOCK

Inspection and Replacement {Cont'd)
RESURFACING OF CRANKSHAFT JOURNAL AND
CRANK PIN

When uJsing undersize main bearings and connecting rod
bearings, the crankshaft journals or crank pins must be finished

A o match the bearings.
A: Crank joumal:
oF. MG, .G MG,

3.0 mm {0.118 in)
Crank pin:
3.5 mm [0.132 in)

SEFRDIA CAUTION:

# Al the sama time make sure that the sufface width doss
ol increase,

# 0o not attempt to cut counterwaight of crankshat,

CRANKSHAFT PILOT BUSHING

Crankshaft pllet bushing raplacemeni
1. Pull put bushing with Tool,

ST16610004

SE M1

2. Insert pilgt bushing until disiance between flange end and
bushing is specified value,
Distance:
Apprax. 5.6 - 6.0 mm [0.220 - £.235 in}

SENBS

= j FLYWHEEL RUNOUT

Aurouat [Total indicator resding):
#1415 mm (0.0059 in) or lesa

SEMDTD A
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CYLINDER BLOCK @

Inspection and Replacement (Cont'd)
FRONT PLATE
Check front plate for warpage. ! not within the limit, make flat
ar replace front plata,
Weipage Hmit:
02 mm (D008 in)

GEAR TRAIN
Camshat! drive gear, Injection pump drive gear, oil pump gear,
idler gear and crankshait gear
1. If gear tooth and key have scralches Qr are excessmely
worn, raplaco gear and key.
2, Chack gear frain backlash before disassembling and after
assembling.
Mathod A (Using dial gauge}
Mathod B {Using fuse wirg|
I} beyond the limit. replace gear.

Backlazh:
~ == Standard
Muud®. f e ,?”‘ﬂr‘ A 0.06 — 0.12 mm (0.0024 - 0.0047 in)
| LbRang Yok wire) T 8=y
4 hgarragr f

e Limit
. 0.20 mm {0.007% in)

IDLER GEAR BUSHING CLEARANCE
1. Measure idler gear shafl ouler diameter.

EEAHARE

2 Measure idler gear bushing inner diametar,
3 Calculake idler gear bushing clearance.
Bushing il clearance:

— Standard

0.025 - 0,061 mm (00010 - D.0023 in)
Limit

0.20 mm (0.0079 in)

SEMTOE
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CYLINDER BLOCK

i
1 o SEMTOE

Cam beirgh |0 replBCeT Guide pleme S,

KV TIMEED KV 11104520
Aepipcar bar— G ™
Kol 11045180 s

<

<
{M::::}-:ﬂ/ﬁ Wiﬂm‘l

T34 1a1 pustingl ET18343000

Kvi110a530.

SEMPYI

Inspection and Replacement {Cont'd)
IDLER GEAR EMD FLAY
Measure idiar gear and play between gear plate and gear.
Idlgr gear end play:
Standard
6.03 - 0.14 mm {0.0012 - 0.0055 In)
Limit
Less than 0.3 mm {0.012 In)
Idler gear shaft bolt:
[:2% - 35 H-m [2.§ - 3.6 kg-m, 1% - 26 K-1b)

AEPLACEMENT OF IDLER GEAR BUSHING
1. Use a zuitable tool 10 replzce bushing.
2. Feam idler gear bushing.
Finlahed size:
42.00 - 42.02 mm (1.8535 - 1.6543 In)
[dler gear shatt
Install idlar gaar shalt so thal oil hole of shaft taces upward,

CAMSHAFT AND CAMSHAFT BUSHING
Camshaft bushing clearance
Measura inside diameler of camshaft bushing and aurside
diameter of camshal journal with a suitable gauge.
Clearance betwesn camehatt and bushing [A-—B):
Stancard
0.020 - 0.109 mm {00003 - 0.0043 In)
Limjt
Less then 9.5 mm (00059 in}

REPLACING CAMSHAFT BUSHING

1. Using Tool, remave camshafl boushings from the engine,
Some byghings must be proken in order (o remove,

2. Using Togk, install camshaft bushings as follows:
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CYLINDER BLOCK
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Inspection and Replacement (Cont'd)
(1) Instafl camshatt bushings in the order of "rear”, “&th™, “5th*',
CAT, U3rd”, v2nd” and “front. ANl bushings must be

imstallad from the front.

{2} Face the cutoul upward durirng instalalion.

(3} Rear camshaft bushing

Align the cutout of rear bushing with knock pin of replacer

bar before installation.

Ingert rear bushing with replacer bar inte the engine.
nstall guide piate with boh holes (on the "TO™ mark side]
facing upper side of cylinder block, Tighten haits.,

Drive replacar bar until the alignment mark on replacer bar
iz aligned with tha and of replacer guide.

Remove replacer ser.

After installation, check that oil heles in camshal bushings
are aligned with eil holes in cylinder blogk,

b2 A surlac

Alignrmmn mark o
(&) wrtace —

|
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CYLINDER BLOCK [TD4z]

Inspectlon and Replacemant {Cont'd)

{d) Bth. §th, 4th, 3rd and 2nd camshaMt bushings
Install i the sarme manner as rear camshat bushing.

Aligrmend Mk 56
@ aprfpoa

SEMITER |

[5] Front camshaft bushing
Using 1si bushing adapter, positron frant camshatt bushing
50 that o hole in cylinder block is aligned with oil hole in
bustung.

3. GCheck camshaft bushing clearancs.
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CYLINDER BLOCK

Ligued saaler

ShMEHE

SRMOTEC

SEMETIR

Inspection and Replacement {Cont'd)
4. Install pew welch pleg wilth & drift.
Apply liquid sesier.

When setting 6th through 2nd bushings on replacer bar.
tape the bar to prevent movement.

CAMSHAFT ALIGNMENT
1. Chetk camshaft journal and cam surface for bend, wear or
damage.
If fault is beyond limit, replace.
2. Check camshaft bend at center journal
It band 15 greater than spaecificd Lmit, repair or replace
camshatt.
Camahatt bend {Total Indicator reading):
Standard
Less than 9.02 mm (00002 in)
Limit

Less than 0.06 mm (0.0024 [n)

3. Measure camshaft end play betwean locating plate and gear.
H beyond the specified limit, replace camshaft locating plate.
Camsheft sndd play:

Standard

0.08 - 028 mm {0.0031 - QL0110 in)
Lirntt

Laxs than 0.5 mm [0.020 in)
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CYLINDER BLOCK TD42

Inspectlon and Replacement (Cont'd)
4. Measure camshaft cam heigit. If beyond the =spacified lmit,
replate camshaft.
Carn height:
Standard
tntakse
4171 - 41.75 mm {1.6421 - 1.6437 In)
Exhaust
41,88 - 31.52 mm (1.6498 - 1.6504 in)
Lirmndt
Intake
Less than 41.20 mm [1.6220 In)
Exhauat
Less then 41.30 mm {1.6260 in]
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CYLINDER BLOCK [TD4z]
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SEMIET
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aill reg

Farg gmp dirkessn

- 2nd #ing

~Pirran gadd - Pigton

|Lafl dargoriond BEEMETIA

Assgmbly
PISTON

Assambie pistons, piIston ping, snap rmgs and connecting rods.
a. Numbera are stampad on the c¢onnecting rod end cap

c.

corresponding to sach cylinder. Cara should be taker in
avoid a wrong combination Including bearing.

When Inserting plstoa pin in cornecting red, hest piston
with a heater or hot watsr [approximately &0 to 70°C {140
to 154°F)] mnd apply sngine oll to pln and amall end af
connecling rod.

Aftar agzambling, azcerialn that pision swings smoothly.

Insfall piston assembly,
CAUTION:

b.

Stretch the piston rings onty encugh to fit them in tha
piston grooves.
Be sure the manulacturer's mark faces upward.

Install Ho. 1 piston ring in such a way that ts gap facas
the diraction of the pision pin: and then inxstabl pigton Angs
20 That thair gap positioned at 180° to one another,

CRANKSHAFT

1.

Install crankshatt.

(1) Set main baarings in the praper posilion an oylinder blnck.

K either cranksha#t, cylinder blecck or main bearing i
reuzsd agein, it Iz necazsary 1¢ measure main bearing
claarance.

Upper basrings have c¢ll hole and oll groove, howaver
lower bearings do nat.
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CYLINDER BLOCK
Assembly {Cont'd}

(2} Apply engire il to crankshaft journal and pin and install
crankshaft.

{3} Install main bearing caps.

a] Install mar bearing cap with the number facing the front of
vehicle.

bl Apply engine oil 1o main bearing cap and cylinder block
Contact surfaces.

¢] Install rear il seal assembly. Apply engine cil to contact
surface of rear end cil seal and crankshatt.

{#) Inztall cramkshaft thrust washer &1 the 6th journal from front.
Inatali thryst washer so0 thal ol grocve can face crankshadt.

SEMOST

(5] Tighten main bearing cap bohs gradually in stages, starting
from two 1o three separate stages, from center bearing and
mMHeying outward in sequence.

Maoir: bearing cap bolt:
) 167 - 177 Nem
(1740 - 1880 kg-m, 123 - 130 #t-lb)

(5} Measure crankshel free end play at WMo 6 bearing,
Crankahalt free end play:

Standard
0.055 - 4140 mm [0.0022 - 0.0055 in)
Limit
0.4 mm {0.016 in}
H beyond the imoit, replace Mo, § maln bearing thrust washar.
Awfar to S.0.5

[
NIILET WEner

REna{HE
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CYLINDER BLOCK [1Dez2]

Assembly {Cont'd)

g Install pistons with connecting rods,

{1} Ingtall them intg cerresponding cylinder using Taal,

& Be careful not te scratch cylinder wall with connecting rod.

# Apply engine oil 1o cylinder wall, piston and bearing.
® Tha leaf type combustion chamber on piston head must be
at right side of angine.

2] Install connecting rod bearing caps.
Connecting red bearing nutk;
[:78 - A3 N-m (8.0 - 8.5 kg-m, 58 - &1 fi-Ib)

3. Measure sonnecting rad side clearanca,
Connectlng rod side clearance:

Standard
0.10 - .22 mm [Q.003% - §.0087 In}
Limit
022 mm {00057 in)
If beyond the limit, replace connacting 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

SEMGRTE

Lyt hvara

Ly guadon)

SEMAIIR

Assembly {Cont'd)
TIMING GEAR CASE

Installation

1. Before instaling timing gear case, remove all fraces of liquid
gas«et from mating surface using a scrapar.
Alsc ramove traces of liquid gasket from maling surface of
front pkate.

2 Apply a continuous bead of liquid gasket to mating surface
of iming gear case,

& Be sure liquid gasket ig 2.5 to 3.5 mm (0098 to 0.138 in}
wids.

# Altech timing gear casze ic front plate within 1¢ minutes
afier coating.

® Wait at least 20 minutes belore refllling angine coolant or
starting angine,

& Use Genuine Liquid Gaskel or aquivalent
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SERVICE DATA AND SPECIFICATIONS (S.D.S)

General Specifications

Writ: kFa [bar, kKghem® , pikfmm

Coplimehbr A Fi-ereent B, inelir
e pre S50 PHefhidal P
D irigl e THen | tl'l"-I [ew an] "'.1“ |54 38 S tyndyrd 1‘11? i1 ,'.F?_ 11-.0. 1T
Borw wnd fTm ke mm fin] OF « 9% {1,785 x 3,70) Minijrmum &R0 (&6, 5.0, 1280300
Ciffaeantial [lemak batempan
Fi

W wvm BEraepaTHan L e, cylindars BB (0BE, 1.0, 18200
Eiring arder 1 B o i
Membar of DATOR Firgs

Comprasion 2

il i
Mamitbir ©F MBin BEariog ?
Cormpredtien ralis B

inspection and Adjustment
CYLINDER HEAD

SERDTAC

Wnit: mrm lin)

Stardard Limit
) 117.19- 17758 .
Haigtrt TH 45118 . 4 B205 2 10008
. . L sy than
Suriece dirorton 0.07 10,0028 2.2 [0.00E)

= Towm! emount of cylrdber Resd ressrfschg and cylindsr iioek
ikt rEaear
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SERVICE DATA AND SPECIFICATIONS {5.D.S)

VALVE

Inspection and Adjustment (Cont'd)

Limi: e { i

~am—pe T | Mtmrgin BtCNEeE |

SEM 188

VavE head o iamatar "0
Intake

E xPamast
Walvi lengrith L

Intaka

Eshmutt

Walwe stem o amearier ‘d"
Intake

47.0- 4¥.2 {1,850 - 16856
JB.0- FB2 A 486 - T S04

6.7 - 1170 {4,634 « 4 BDE1
7.0 1173 L6086 -4 618}

T.9ES - 7580 {0,3134 - 03140

Vadva apring
Frpr haight mrm Ll
Chatar 49,77 |1, 9554}
Inner 44180 11 7352}
Practura hesghL
mmfi {mmeg, [0l
20.0/512.5
Surer (Ao.0i52,3, 11841153}
Inmar 25.0/285.0
135,00 26 0, D.O84/67 3]
At nd helght
mmfN immikp, infrg)
A0 N226.8
uter 140.0/23.0, 1 5755071
— 350007 5
135,061 1.0. 1,378r24.2]
Chat gl gqu pre mme [imd
Cutar 2.2 [0087h
10 1.9 (L0754

Walwe litter and push rod

Exhsusi 7045 - 7 980 {03128 - 531340 Unit: mwm Ginl
Vakve s angle “o” Sundwd Limm
Inlake
Exh 458 300 -
LAulLTE Watve litoer outer 24570 - 24 BB0
phue mprgin T i 10.883% - 034835
Tntake 1.3 W05 Coylinder block vabe |ifer | 25,000 - 25033
Exhaun 1.5 [0.054] REIE didTHaTEr {0804 - 0 R85}
ahm margin T limit MaTE Hhan 0.5 {6,000 Walyh lifmr 1 lefar hoke 000 - 0063
tmaren §00GE - 0 D0Ts] @1 [.008t
Walve nem and surfesa
L Lo thin 0,2 10,008) | L vhan
gringding Firmil nd [T.LR,}* 5 (0.
Pyren md bend [T.LR. b 0.2 [, DOR) .5 (0.0}
"1 Tate indicator rasding
Valve clearance Valve oil s2al
Untt: mm {fob - =
=1 -] Hat
L]
irnke 0,20 10 _008] 033 (0,015
Exhialim 0,20 40,0081 058 (O Bb >
" AL eparature o approcimatdy 20°C (BT K} -
Whenwyr valhve charancss 2oy i farbed o0 ookl specifications, chack
Hhle T st Pated st by ot spec Hlcatho ne anef el just gain if
TRECEY .
SEMBETIA
e, | ev, | eo, |
nra
[LATTT. R ] fink 150 | -1178 o2 B.5
E bt 163 T o sa | 104598 | 10402+ | (0.335]
| D4E2H]
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SERVICE DATA AND SPECIFICATIONS (S.0.5))

Inspection and Adjustment {Cont'd}

Valve guida
Weie: mrn (erb
Standard | Dherrsiza
WaleE o ide
Chuter dagmeies

Imtmke 12.0:33 - 12044 12,332 - 13,344

ExRaust | 0AFET - 04742 | J0.a81¢ - 0. 4800
WAk foide

Lrner gigmangr

[Finighad sze]
Ineake
Exhaust

f

BOtd - B.OTE 03150 -0. 31570

Cylincer hesd valve
guade hole dismater
ImeEirke
Exhauil

1197 . 11,088
(DaT13 - caraal

12970- 12,188
(D.aFE7 - O F6E)

Interierencs 111 o1 vahe

Ui
Incaka 0,045 . 5,074 (10,0618 . 0.0525)
Exhgust
Standmrd kiinx, tolwrence
S8 00 guinchs Chrarrce
— 0,020 - 0,063
10,0608 - B.0021)
T PR 0.1 {0004}
h A
SHLLS 10,0015 - 0.0023
WVl gitlbetion Limil - | o2io008
Rocker shaft and rocker arm
Uitz mwm [imb

Hoag ker shefi
Cruthr i hier

Foe KAr #rm
laner gdapmetar

Clearance betvween rockar
arrm and rackar shafl

19,979 - 20,000 [0, 7865 - 0, TET4]

20,020 - 20,058 (07582 - OLTERS]

0030 - 0058 (0.0008 « Q0]

hitake valve seat

Sunrchr

T2 E
Lol ]
-G

LN T
(1.E35 - 1.843) dla.

Drarsiza (0.5 100201

A0S 0.5
‘ﬂ.uizluml L_ -l-ﬂﬁm-#ﬂj'IEH.m-'l.ﬂ'ID'[}dil.

24-28 i [Cwhingar haan muchining S8tal |
0984
L 1100 -
7A‘45'
sl
5 - AGE

s {1825 - 1 B4} .

Umit fien dink EEMTES &

Exhaust valve saxt

Svarcard

14-18
10,085
-G53 5]

AT4.978
e {1,477 - 1 AGO Hia
Orvarsize [0.5 (00200

A0 -0.5
A0 2 - 0020k

743785 [1.472. 1 480) dim.

Unit: mm 0l HEM 1T
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SERVICE DATA AND SPECIFICATIONS (3.D.5.)

CAMSHAFT AND CAMSHAFT BUSHING

ingpection and Adjustment {Cont’d)

Wahae limting
Wz mm (el

Sandard LaFrie
Eunm jourma 18 0,020 - 0405
buthing clesrance VoL D00 - (. DH 5 100055
[C4 leimne] '
o
Inner ol smeer of &
camhatt buthing &
50,78 . DO0ED
Front {1.9884 - 2.0012|
Zod EOEG - 5067
11,9005 . 1.9833¢ - EM1Z0
arg 9036 - 50.43 i
17,8227 . 1.9854| ot e
ah S0.16 - 54021 ® [ '] [ ] L] "
11,9748 - 1 577Gk T ah
— 45,98 - S0.01 ) 16 E2 L] B2
{7,966 - 1,087 |
Bk 45978 - 49,83 ~
11,9581 - 19618
Anar 4956 - 42.63 ) CYLINDER BLOCK

9512 - 196291

Durer disraar of

Unit? mat {iml

camhgft journml AjE
80,721 - 50.740 U 3 |
= |
rant {1.9965 . 1 5478] B } i .
£0.521 - 50.540 B
Hred o
11,8550 - 1,908 \ el * 7%
e £0.321 - 50.340 1] R
11,8811 - 1.9019 - X
qth 50,121 « B, 140 r
115733 - 1. 0740) - - “Q"
Ll LY
Bk 49,921 - 49,940 B
11.5553 - 1.08E14 U i L)
o &9.721 - 49740 ._—l SEMOAL
11,9575 - 19587 -
Burfaoe flalnsgy
49 521 - 49,5400
Fraar (1.5406 . 1. ) Swandard Loxs Then 0.0 (0.0 12)
- = Limit 0,10 (0.03F]
Camzhafz band (ToTal L= Hhogn
indicator msding] (LK ), (O] G Cwlin o Dore
—t Inreer digmamer
-0
Comenare snd play : 0.5 10,0201 Standard
(G031 - 0,01 1) Graede Wo. 1 06000 - 96010137795 - 37799
— Grade Mo_ 2 Sl 0165 « O 00 {37755 - 3 TEAT)
1 F.-’ ™ Grade Mo, 3 96020 - 55 030 [3,7803 - 3,7807)
! G ettt Mo 4 G030 - 9 M0 [2.7H07 - 1.7EIT)
0 i Grode Wo_ 5 S 040 - D8 DED {37851 - 3.TR15
i S e Wear limig 0,20 10,0075}
j " P4 Boan-ab-rosined [x-v) Lets than 0,015 40,0008
ERiGT)
Tapar 1 A—E] Lodx e 00,20 00 G0, Qo0 b
Cam Rsght A
Incake Ditleranes woinner
Exhaer 42,311 « 47581 [1 GB5S - 1.6754] P

Wear lenm af carm heighe

015 10.0059

aylirers
Starndacd

YWaar lirmn

L shan D05 0, 00200
Q.20 {oLonTal
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SERVICE DATA AND SPECIFICATIONS (5.D.5))

Available piston

Inspection and AdJjusiment {Cont'd)
PISTON, PISTON RING AND PISTON PIN

nd: mm Link

|

— |
L s
' -
Ign n?i

) -

—

Piston ring
Unit mm {in)
Srenaard Lirmil
Sache o bl
- CLOME - 0.073
= (0.0016 - 00029
2na 0030 - 0.063 0.1 10,004}
(00012 - 0.00254
oi 0015 - 0,105
B OO0 - 01,0073
Aing gao
B AR boss "
0= 88,000
G E TR
e 0.30 - 0.85
0,30 . 0,45
] (0.0118 - 0.01778
= 0.20 - Q.60
00, DO7PG - 0TI6
Pizton pin

Uinies mm lin)

SEMBARIA
Firtan skinl dipareeler ~ A"
Sramdnrd
Grads Ha. 1 45875 - p5,085 {1, 7785 - 3, 7769}
Grace o, & 5505 - 05 500 {3 77846 - 3 TFRA)
G Mo, 3 55 BEE - 35 005 {37763 - 3.7TET)
Cirachs Mo, d 00,0085 . 98 015 {2 TTST - 37800}
Grace Mo, 5 BE.01% « 06,026 13, TEJ1 - 3, PHOR)
Ol r ca? g
B0 (R G1E T
(rmaek;: ~&0"] S5 475 - 96 500 |3 70AE . 3 ED0E)
1.00 (0 03641
(ke A 0ETh 0E005 - 97025 [3.817% - A B 195
“a” CemInsen 20 (0,75}
Moo pn hote dismarier 23987 - 32992 [0 9050 - 090531
Piston cloaranor ro 0.015 - 0,035 (00006 - 0.00T4)

oyl inoar ok

" Wl ndasured at ambiant trgramture of 237G (68T F)

Preven Bin Suber Tt

T2 GEE - 21995 (09051 - (E05T)

Ireererenee i of pisTan
BIf B piFtEn

OO0 va 00 {=01.0003 ta OO0

Fitton pen 1o e@nnagting
red bush clagrsnece

0.0e05 - OLOT7 (0.000 - O, 007 b

" Waluet T ARG B amiient tempergiure of 200G [88°F)

CONMNECTING ROD

Linirz man jin)

Camwr dmanoe

186,45 - 18855 {85521 - 6557 1)

Band toriion [per 100]

LEmi

Beana 0,18 (00053
Toesion 0.3 (0012}

Fiston pin budhing
inndd diairater

72,000 - 23.006 |0.9065 - 0.905T

Canescting rod big ent
inngr dismetec

E0COE7 . 60000 123817 - T 36231

Hethit Elivdrasce
Slandard

LiEnii

0,20 - 030 (0.0o7E - 001180
040 10,0162

EM-93



SERVICE DATA AND SPECIFICATIONS (5.D.5.)

TE42

CRANKSHAFT

Inspection and Adjustment (Cont'd)
AVAILABLE MAIN BEARING

otz fimd

Unit: swr fla)

Myin joumsl dis, 0w

P jowgrnnl him, ~Dg
Cantyr dlymamce "

Ou-of reund IX—rt
Standard

Taper (A—B}
Stenderd

Aurngat [T1R.]
Smndard

Free end play
Standard

Liemir

OO0 - TR0 2 TEG - 2. 793}

56,913 - 35,906 (2.2400 - 224121

48 11.6%)

Lets than Q0025 (000071]

Less than 00028 (000031)

Lasf rhan Q.20 {00079

O.05 - 017 |0,00020 - (w0057

Q.30 [Gan sl

_._l_i.
-
L
FEMANS
Orup - r o e -y
Taper A=B
&
\.4.'.-'
H‘"I Ty
EMTT5

P Pl e v
ke T
Thbgkrs dmertyr "Tm"
200 - 2,007
Suandurd 100789 . 0,07901 -
rdgriids 2178 . 2132
.26 100088 LS - GoanE
2353 .2.357
0540 iD.0TaT) (O.0RA? « OORRD) | Girind 20 that Bear
— img clnaranee o the
2378 . 308 ifiped vl
. e !
0.7% 19.0295] (0.053E - 0TATE
1R (004 204 - 2.509

(0BT - 0 08T

AVAILABLE CONNECTING ROD BEARING

Limi: et ind

_ P Crank pin ol
Th T
1= 015 dmrmater "'Dp'’
S 1.519. 1,517
r 00, OF55E. - O 0SS =
L tize 1.3 - 1,642
O [hooe3) [ChO64% - Q0BG
1,762 - 1.7
aileE b {00604 - 0.P89E] | Grind o that baar.
inf) charance i ohe
1888 - 1 892 i fidl vadun.
LR ) {0.0T4S - D.OTAE)
2M3-2N7
1.00 (6.0394] {0.0793 - 0.0754)

MISCELLANEDUS COMPONENTS

Urite mart {ind

Flywheal & drive place
Runeut IT.L.A,|

Lams tham 0,1 {00, 004

Bearing clearanca

Lnlt: wmen {in]

Klgin byacing claprancey
Sramdaed

Limit

Coda - 0,087 (OO0 6 - 3.0034)
Q.05 [0, 35

Cnneziing rod bearing

Elenr anee
Sy

Limit

Q027 - G061 {00011 - QLOCZ4
Q00 10.035]
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SERVICE DATA AND SPECIFICATIONS (5.D.5.)

[Tpaz |

General Specifications

Doy liraciés Brrarpamant
Dibp kb e e’ (o ind
Hare and roke mm tinl
kv AP T

Eiring trdar

Miymizer a1 prdion ¢
o mprtion

ol
Murnbar of mgin bk ings

Comparasion ratia

B, in-ling
A 188 | 254, 26
B6 x50 43, TH & 2.7H]
OH.Y.

1-4-246-35

27T

Inspection and Adjustment

COMPRESSION PRESSURE

anit: kFy tbar, kalern® , pailfepm

VALVE

Urne: mm ind

Lo halyrd

2047 (294 30, 4271200

Bl Prait 1

2452 [24.5 26, 355000

Diffarantaul 1smin bfveosen
ol rechirs

24 (28,3, 430200

CYLINDER HEAL

Umit: rmm Jink

Starndard Lumil
. . Lata than
Rl 1
Hapd murfacs disiSrts 0,07 [ " 0.2 10008

T {Margin thickmessl
S

k | semime

Brangiead

Waive haad dlammes D"
L 1)

434 -6 1. 1.1N

Exnaus

37D - HE (1452 - 1.500)

Vabet lemgrh LY
Irlske

Eshauie

117 {4 B1]

WVilive Treem ianmmer g
Irveake

TEET-TETT D MEE-0. 3140

Exnpun

TH45 -7 580 (0 3178 0,1134p

Valew iam anaie "a’

1L, 214
45" - 45" 30"
Exhmin
Waren mprgin T lemit 1.0 0 0TE)
I‘.Il':\:! FIE BN s are ge ey 02 6808
e clasrance ozl
Inmie
B35 100138
Ewnaum
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SERVICE DATA AND SPECIFICATIONS (5.D.S)

TD42

Vialve quide

Inspection and Adjustment {Cont'd)

Upitr mm fart

VALVE LIFTER AND PUSH AOD

Linit: mem ling

__—"_“"—-—-._._______ Standard Sarvics
12033 - 13 044
WRPVE e Duibe dlaTatEr mnarIz. -
0.4743)
Walve gy aningr diprmmer 0D .BONS
| B unis e izl S50 - 0, 3156)
Sl ivmay ama vaive guas hiole IE'I?.-.,;TM]
dimmater 04728
Trierieranca fit ol valve guedy 0.022 - 0.044
(0.0006 - 0.00T7)
=S Standard | Max, Tobmance
Brern 1o oo ke olanranee
0003 - 0.0%3
(L 10,0008 018 1000586
LK sg ]
.04 . H.O7
Exfimm (00015 0,30 (0.0070)
O.0020)
Vaive Sefiect-on 1im
intke 030 1G04 18)
Exhmiit 0,40 (00187}
Valve tpring
Erey igngm ey Lind
Pasred g 5215 205211
Ppinved vellow 510 [.omET)
Pressure herght
s M T fiog, infila
I 3METEE- 7991
Puarmmd resd 1320088 8- 77 .4,

1FT2NEL3 -0 T

Pavies wdiline

T BNERT. 5 TTRT
aYam Y- 1as
12682668 - 1T76.2]

Azzembles hmght
el Ui, (e

A2 30287 3- 3305

\\\\ St e el Limil
380460 - 24070
Walvn lifter Suter d ipmi&ter {08627 - =
n5e3 )
Covlinggr bLOoE vabee Litar R e
male digmater (0.9843 - -
L ERTSA
X . 030 - 0,073
Wkt il i '
s vitar s lifver ot (00012~ | D.2010.6079]
0,051
Lix than
P T -
wsh s b (T LA} 0.3 i0.012 0.5 {00200
*: Toted indiskior resding
Rocker shaft and rocker anm
Uitz e {in
\ Stwmclar Limit
Frecker thaf;
19979 . 2000
Cwaner clagrmstir 101866 - -
o FB7 4]
a-010 LS 1han
Fockar th T..R
AL QU2 10.0.0035) | 0.20 10.0118]
FiacKbr
20,0104 20,038
IRy QT iy {0, 7880 . -
O 7EER)
0.014 - 5056
I Kot
f:::f:r o rochiT wrm 10,0006 | 0,1 10,0050}
QG2

CYLINDER HEAD TO VALVE DISTANCE

Uni e il

—K“ﬁ—- Stendorg firmin
0275 . QETE

i (0.0108 - O0066) | 0 D04ET)
i, %05 » 0,595

abluest (00120, 00774 | 10004

Btmmcinind W2, 3283-20.7,
1.665M4.5- 74,3]
s &2 32707
kk [42,3/27 €, 1 GBS/50.9}
Diun-ayf sjiini i e ikl 20 10.oTa
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SERVICE DATA AND SPECIFICATIONS (8.D.5.)

Inspection and Adjustment {Cont'd)

Valve seat CAMSHAFT ANMD CAMSHAFT BEARING
Lrnit: mm [in] 1ot e find
w—\"—-____i‘_ Srardarg Limit
" R—
| Carmghatt pournal ro
N O.0720 - 0109
bufhmg claprance {00008 - 0003 o5 000
* [l elearansal
¢ Carri gl jSurndl didmenn
— 0721 - 50,740
™ Fran: 11.9963 - 1,9976} -
; B 50521 - 50540
i, Gt 11,9850 - 1 BE98) -
imake
553321 - B0 344
= L B30 . 84 548 Zra =
Oter dismeter ", i TEZY . § TETT [19811- 1981491 -
50121 - BT
s Py FEA-FBE 12 1.5 -
(P e . ! oy £1.9723- 197400
Caprmptar of etet 0,7 AT.7 - 310 (1,542 - ¥.650) coone 45,91 . 45 040 ~
Cylindar haad vaive e 44500 . #4515 {1 G65a - 18667
o AT 117550 - 1. 75380
Carasnalt bend [Tom! Leas Than 0,06 [.002 41
Wahm il Fach anghe f BT -0 indicator repdirg) 52 [ ) ! '
Exhaun i 0.08 - 028 197
Cinai o 4D Camanal end play L — 050 (3.0197)
8535 - .54
Parnowrd 11 5566 - 1 BE6S)
0.2 [0noa 736 - 378
Crmruizy (Seryine) 19. 5544 1 SBARY
0.4 [0U0NEN 996 - 30.945
Cresriien (SRrviee N S7E -1 5706
nnes alamener “0, o=l
L ! £1,28% - 1,303
EailT
f —p e 335 - ITHE
Drigmariey af saat “0 (1 AB4T - T ASET) Srandand L b
Cylmggs nowd vl pamt Carti higight =A™
Slametey s ATT-AIS gy 20 01.8220)
s - X510 1EA21 -1 BT
——_— {1 5549 . 1 BEGE)
ik VBB | a0 o0t
0.3 i Mo 38,695 . 35 710 {1 B4BH - 1. 6504}
Civmrsize {1 GO - 1 56534}
o (H01E 0 8E5 - 38910
Ohwmraisn (STaT- 1573
W'a b 2at Teda anghe Ma a8y - ey’
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SERVICE DATA AND SPECIFICATIONS {S.D.5.}

TD42

Ingpection and Adjustment {Cont'd)

CYLINDER BLOCK AND CYLINDER LINER

Linia: emem Lemd

Limil: o [in]

0 A0 T
1.”_'?""'"_-" |
s A %

SEMETIR

Syrface Flatnesy
Wit el Syfineder Fingrk

Stanedned Leat han 0005 [0,00.200
Limly 0.2 G 0|
Cyhagder Bora
Inrnir digvurigr
99,000 - 99,020
Srangard
“ {18676 - 35084)
Cyhinger bow g
[With o lineder ineer )
I rireer o renreer
Srardped
06.000 « 6,010
Grade M. 1
rade (3.7795 - 27790
96.010 - 95020
i .
o 137799 . 3.7503)
46 030 - 95 DF0
Grade he. 2
e 13,3803 - 37807
Wea- lirit 020 (00070

Chut-af found |80 Lokt them O 0200 [G000R]

Tapdr [A—E} Lot than 3.0 (00051

Frojasapn 5T 02 - .09 {O.0DAE . 035}

Divapen af sach

T —— Lewt than .06 {00000
(nterigrancy frt oy indar =01 100,03
lirwer ta black 10500 to Q00121

SEMAZT

Eyimder e dldgmeye =D~
[tvicd )™ ™

96,050 8e.0T0
L7816 - 3 VB3

"4 Belony W Talling om o oyhinger Blogk

PISTON, PISTDON RING AND PISTON PIN
Available piston

vunig; mm il

SEMTTEM
Figton ghirt dlprmamar A"
Etprdand
Girade Mo, 1 S ide ELTTe
LATFTE - ET770
o950 « 95500
'] N,
racde No, 2 3g7ms- LTm
5 060 - 98070
Grade No. I°
(3rme . 37785
b St ™ 1278
27,292 - 7R.000
Fiann pin bl dlamans [4, 40000 - 1.1024)
Fiman v ovijingar liney
Pow 005 - 0.07 190020 - 0.0028)

* Grace Mo, 3 oiomon 4 rat srovided s envics gart
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SERVICE DATA AND SPECIFICATIONS (S5.D.5.)

TD42

Inspection and Adjustment {Cont'd}

Piston ring CRAMNKSHAFT
itz mm din Lhmit, e (im)
—H—ﬁ—‘\_-‘_ EXT L 1) Lemilt
Sele clvarance
G0« 3 A0
' Q. +1 5=}
Ut 10,0024 - o.poxe) | 2501009
0.04 - .08 :
Fad (00016 - 0.0031) 0,30 10 Q1181
003 - 06 g 1
Gl Y0006 - 0.0024) Q16 (0,085
Aing g
0.30- 045
e 00118 001778
SEM 0
2nd 020038 | 1smose
AQ.007 - G012 A 10997 - 76.820
030, 050 RO R 127916 -2.7931)
Ol Leaal ningl b 018 - £ 57 — ore. 55976
Finiemerer [2.2409 . 2.24121
. . Carint dukanss "5 £5.00 |1 58881
Fizton pin
nm: mm Lk Orutatgund K= WA B,
Taper -8
- " digmere 37 563 - 28000
ISNDN fn SUTRT SHpmELEr £1.1021 - 1.1024
Eannn pin e pleoo 4,08 1o LK
AN 10000 3 oo O, eKIT] -
Pt gl 1 cormest g EmTif
il CiBArErwE : n .
0,025 - 0048 poe of [ournas mnd pen "
Srandara (60010 - 60018 Hrg g 2,01 000041
Lima i 18 00088 (0 0.0 (0,008 |
Dot & jiuirnal gad
pin K="
Samrdarrd QDY (0 0004|
ROD
CONNECTING RO o e — 002 (00008
156,975 - 157428 Crankanhy bend
Cemter distance 16,1801 - 61821 Srandard 0. 003 i - 0012}
Rong, torion fuimi .00 10.0003)
low 10035431 Crankshats wnd play
L 0.6 10.0020) Srenclard 0055 - 0,14 (00022 - 0.0055)
TR075 - 28038 a0 (.0ET
i L kvl E I
Plemon @i Bore did 114033 - 1.1038)
Bl elaarmis
Srandare 015 022 1000308 - 0.0057]
Limis 032 (0.008T)
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SERVICE DATA AND SPECIFICATIONS (S.D.8.)

Inspection and Adjustment {Cont'd)

AVAILABLE MAIN BEARING

AVAILABLE THRUST WASHER

Baaring claarance Thrust washer undarsizs
Uni; e Lin) Uintt: mm [nd
Muim Dearing ciaransa I Thrugt weachais thicknen
Stangard QO35 - 0087 100074 - Q,34]
—— Bta Adadd
LTl Q.16 [0.0058) Giandard mark & .15 - 2275 {00858 - 00915
Conmacting nod beatng B L300 - 2360 (00906 - 0.0326)
CIFArErce
Sanchard 003% - 0031 100014 - 00033 c 2325 - 25 00915 - 0 08
Limiit 0,18 (0.0085) Crversine
020 (000791 2ATE - 2536 {0.007 4 - D0954)
0.0 (001671 2875 -2726 101063 -0,1073)

Main besring undersize

Limirs o fim)

-‘\1

Cramik |imsrrml idiamersiee

Standacd

FO.OOT - M09 12 FR1E - 23921

Lindsifasts
0,25 10,00598)

Mo BSY - TOBTO |7.7818 - 2 7823

060 0.G1671

FOMLT - TOMAD0 (27719 - 27724}

075 002958

P0IBT - TOT002 TER - 27626}

1 00 100754

G807 - SR80 [T 63T - TIEMT

AVAILABLE CONMNELCTING ROD BEARING

Connecting rod bearing undersizs
Lane mm lin)
Crank gin mysmnl diamanss
Sumrdard 55515 - 565906 (27400 - 22412
Linbarsise
0.2% 1000080 SHEER -6 67642271 - 2013
Q50 0 GYsT 56410 - SE6TE {23212 - 279171
076 10 0296} B3 - 36776 42. 7114 . 2. M 18]
1100 (D.O384) 55919 - 55 926 (2 2015 - 2, 2018

MISCELLANEQUS COMPONENTS

thnit: e Lind

Coewr trarn
Bockigsh of soch goar

006 Q.12 10 2024 - 0.00471

L C.20 (0.0070
Filipwy ool
Funout (Towi
gor bsshig) L than 0,15 10 0059)
Frony plae
Wartimgs limis 0.3 I Doai
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ENGINE LUBRICATION &
COOLING SYSTEMS
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PREPARATION

SPECIAL SERVICE TOOLS

Toal ramber
Tool name

DlEgoription

ST25051001
Chil prassure gaogs

ST 25052000
Haose

Adapting ail pressure gauge
1o cylinder Block,

LC-2



ENGINE LUBRICATION SYSTEM

Lubricating Circuit

okt (:_—,_"1 D e = Oy
e i
::-' B
D(——- 1 ;
Sl e o B o
=l ey :]' —
| o | | P mm— L
i- 4} *1.___.1_____-—{:.
| =—. ey "'“'"" S """ J " m1
oo ] i T—— !xa---—- : T'
| | == l =
—_— G |
l l l-:—- l
:llnl- |
| |
| — '. | ! J
— Om am h
SLC1EEA
Oil Pressure Check
WARNIMNG:
& Be carsful not 1o burn yourssll, as the sngine and oll may
e hot.
® Ol pressure chack should be done in “Meutral" gear
gos/tion.

1. Check oil bgwel
2. Hemowve ol pressure switch.

3 Ingtall pressure gauge.

4. Srart englne and warm it Up 10 narmal operaling tempera-
ture.

5. Chack oil pressure with engine running under no-lgad.

Eragine geed Approximate dissharge prassre
rEWm kPa |bar, kgfcm?® | psi}
I le speeed More than 40 {049, 0.5, 7}
2,800 9% - a5t (382 - 4.5, 4.0- 4.8, 57 - B5)
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ENGINE LUBRICATION SYSTEM

&

= Fasa 4 /N b
BT P
£ 4

~ fo £ ST

Ty

I 16 1ONM LG 1.0 kgm, 1214 fom
SLCDEF A

=

— SLCGT1 A

Qll Pressure Check {Cont'd)
M difference iz sxiréms, chack il passage and oil pump.
6. Install oil pressure switch with sealant.
Ol prassura switch:
Bl : 1-16 H-m
(1.0 - 146 kg-m, 7 - 12 fi-Ih)

il Pump
REMOVAL AMD INSTALLATION

1. Remowve front cover,
2. HRamawve tuel pump.
3. Ramove cil pump chain and sprocket.

4. Remowve cil pump assembly.
5. Installation is in reverse order of remowval,

& Before installing oil pump, remove liquid gaskat from mating
surface of ofl pump using & scraper.

Ba sure liguid gaskat in Qreoves |8 afgo remowved,

& Remoave liquid gaskel from mating surface of cylindar block,

& Cisan all traces of guid gasket using white gasoline.

# Apply a conlinuous bead of liquid gashet to mating surlace
of oil puma as shown.

& Uss Genulne Liquid Qaskat or sgulvalant.

a. BHe sure dlameter of liquld gasket is within 2.0 fo 2.0 mm
(0079 10 9.7116 in} dia. vanga.

b. Aftach pump housing to cyllnder block within five minuies
of applying liquid gaskat

c. AMlter inatalling pump housing, wait at least 30 minutes
before starting sngline.

& Ba sure that O-rings are properly fitled.

LC-4



ENGINE LUBRICATION SYSTEM TB42

Oil Pump (Cont'd}
DISASSEMELY AND ASSEMBLY

H-I.'tﬂ“rn—." Eu -8

(6.7 .-08.5.1-58)
., \

My .
W e —, =,
*
il purmp body —rr \"\. @
Shalf dpeinbly T-'
{lnrer rumr:l S "«"]@@
Y

Cruter Wlﬂ'?

Vo Wy

™ 18- 19
n 1.8 18 937 -14)
—F..“ PumB cam
— hlnnqﬁrj
=0 v E:"

[T 7-B107 - 08, 5.1-58) [ : M-m tkpm, frioh
SLEO0&

® When installing oil pump, apply engine oil to inner and

outér rotor.

@ Be zure that O-rings ame properly fitted.

Whern Insfalling ol pump rear cover, apply liquid gasket as
shown.

& Uses Genulna Liguid Gesket or equivalent
® Follow procedures described under *Oill Pump” on page
LC-4 when applying Nlquid gasket,

Dty of lupuid paalorts
20.2.0mm {0073 0.178inl
SLEOTEA
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ENGINE LUBRICATION SYSTEM

SLa0? 4

Inspection
OiL PUMP INSPECTION
Using a fesler gauge, check the tollowing clearances.

Lmit: earm [in)

Foter tip clearance (7; Less than 0,12 (0.0047)
Quter rotor ta body clearance (7 0.14 - (.22 10,0055 - 0.0087)
Side clearance (3 00540 - 0,709 10,0020 - 0.0043]

) 3 & Mm

SLLO¥anm

Q=S
‘\L‘%‘t?‘x Q' Il:-:.. ; o
e g o
4 x I

Pl il vahm =55

1 il
(i< 2 )

Wi ol coolter

ELLCOTAA

H i exceeds the limly replace rotor or anfire cil pump
aszambly.

QIL PUMF REGULATOR VALVE INSPECTION

1. Visualty inspect components for wear and damagea.

2. Check il pressure regulator valve sliding surface and valva
spring.

3. Coal regulator valve with engine ail and check that it falls
smoothly into 1he valve hols by its own weight.

H damaged, replace regulator vaive sst or ol pump assembdy.

OIL FILTER RELIEF VALVE INSPECTION

Inspact qil filter reliet valve for movement, cracks and breaks by
pushing the ball | replacement is necessary, remaove vahwe by
prving it out with suitable ool

Install & new vahee in place by tapping it

LC-6



ENGINE LUBRICATION SYSTEM

inspaction {Cont'd)

QIL COOLER RELIEF VALVE INSPECTION

Inspect ail coglor reliaf vakve for movemenl, sracks and breeks
by pushing the ball,

If damagad, replace o cooler ralied vahes set,

—
|

o |
bt |

) 20 43 Wm 12,0 5.0 kgm, 22 36 bl

oo lit M L COTEM
(= 7 — Qil Jet
205 s 2o
— 100 el o my, (&~ INSPECTIOR (For oil pump chain)
S omn) /) Iis s 9| Make sure that the hales are not clogged. Clean them with a
' & / Logae 1 vl wire it necassary.
= f A Drive oif jet intoc place after positioning alignment mark on
i | = cylinder block wilh that on ail pump.
I ) C |"-'I T,
gﬂji’ﬁ::qx \
“-J:l.ll e ) :l'l. I'l 1““-—.—.
—— || Jaeorf
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ENGINE LUBRICATION SYSTEM

Oil Cooler

% i,

P ! 16
R ,@,&”/’;ﬂﬂ et

o

SLCR0A

REMOVAL

1. Drain coolant from radiator.
2. Asmove ol sooler covar,
Do not remove yellow nut.

3. Hemove ail coglar elament.

INSPECTION

1. Check oil cooler elemerd and housing for cracks.

2. Check oil cocler for clogging by blowing through coolant
inhet.
Replace it if necessary.

INSTALLATION

| # When installing oil cooler. apply liquid gasket as shown.

1'-.1 ® Use Ganuine Liquid Gasket or equivalent

Follow procadures described under “Oll Pump™ an page LE-4
when applying liquid gasket.

BLoTE A
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ENGINE COOLING SYSTEM

Cooling Circuit

"_ Tharfioalit: open

m Tharmeaty, choded " pa

— HEA ‘::._ Syrneiae e

s
manrighd
sLOQEDA
3 o Water Pump
D 2 & / REMOVAL
%> & Hﬂ:f;' tia: Bolt 1. Drain coolan from radiator.
N F1 8.0 2. Remove fan bells. ceoling fan and pulley.
2Q] @ =]} & hs-1a
= 18 12- 14) 3. Remove water pump.
R . 0 ol P
T N
] -1
11818,
12-14)

BLCOZT A

INSPECTION

1. Check for excessive end play and rough dparation.
2. Check for badly rusted or corrcded body assembly and vane.
I damaged, replace the parts or enlire water pump assembly,

LC-9




ENGINE COOLING SYSTEM

Water Pump (Cont'd)
DISASSEMBLY

o

pumg beacing £79

— Wire lock

SLEITRA

1. Remove wire lock.

SLLITdA

2. Aemowva hub.

SLCT1dA

3. Aemowve water pump bearing and vane,
a. Heat water pump to B0 o 1007C (176 to Z12°F).

SLT11BA

LC-10




ENGINE COOLING SYSTEM

|

ELCITEA

._sh“‘nu gl

|

Water Pump {Cont'd)

B Push cut water pump bearing and vane by using a prass
and suitabla toal.

4. Hemowa mechanical seal and seat.

ASSEMBLY
& Always assambig the water pump with a rew machanical
ssal and waler pump bearing.
i body, hub and vene are to be reused, meazure “interference
it" of gach part to water pump bearing. Ensure that fit {8
within epacifted range as indicated below. H it is ocutside
apacifiad range, replage part wiih a new one.
Interfarance fit: mm {in}
Bedy to bearing
0.027 - 0.055 {0.0011 - 0.0022)
Huh ia baaring
0.032 - 0.061 {0.0013 - 0.0024)
Vane to bearing
0,032 - 0.061 {L0D13 - 0.0024)

1. Install water pump Dearnng.
a. Heat water pump body to B0 to 1005C (176 to 212%F).

b. Using a suitable fool and press, press in quter race of
bearing.

LG-11



ENGINE COOLING SYSTEM
Water Pump {Cont’d}

. nslall wire lock.

SLE113A

2. Install mechanical seal.

a, Using a suifable iool and press, press in a new mechameaal
seal,

b. Place naw seal into vane.
Seal face runout (Total indicalor reading):

- Limit 0.1% mm {0.0059 in)
| a2
-
el
: \J &
T/
-'_-T—'i_ -\_.--"'-'
SLCYVI0A
“g£| 3 Install hub and vane,
= Using a suitabile tool and press, press in hub 2nd vane,
E

Ensure that hub and vane are preperly pressed ta dimenslans
shown in Fgura.

(FLILH

& 2
i ¥
= ae
FLCTI1A
INSPECTION
1. Ensure that bub rotates smoothty by hand.
2. Measure 1ace ronout of hub,
Limit: 0.05 mm (0.0029 in}
FLC12IA

LC-12



ENGINE COOLING SYSTEM

Trimampigr of lhgukd gashiat
2.0 - 3.0 mm 1007 -0, 118 vl

il oLt
= Jigg v vaben
_I-@..‘ i [t dided
B 75
: % = " Tharitrgstit
x

iater

T Intoke nuanitold

FLogRs A

Dlometer of liquid pesuet:
= 20.30rum (D.OTE . 0,118 in)

ELCiREL

Water Pump {Cont'd)

INSTALLATION

& When installing water pump. apply liguid gaskel as shown.

® Use Genuire Liguid Gasket or squivalant,

Follow procedures described undar "OF Pump™ on page LC-4

whan applying liquid gasket.

8 Aftar proparty installing water pomp, enszure that hub rotates
smoothly by hand.

Thermostat

INSPECTION

1. Check valve seating condition at ordinary temperatures. It
should seat tightly.

2. Check valve opening temperature and maximum vatve [ifl.

Tropeal ol $rd
Gurf Tesrdacd S:lﬂdurd_wpe (ol Frigsd by
——— Al model
Wakug apeing
e B RE T65 (100 Bz 1soi 51 {190k
“’“'””";::,1‘{':’::“”] 10/0 (0.30/194) | 10195 (0.70/203] | 16/100 103372120

3. Then chack d vala closes at S*C (9%F) below valve opening
tEmparature.

INSTALLATION

Liquid gasket type

& When installing water autlet, apply liquid gasket as shown.
& Use Genuine Liquid Geskat or aquivalent

Follow procedures described under “Oil Pump” on page LC-4
when applying liguid gasket

LC-13



ENGINE COOLING SYSTEM TB42

.

II"}
e

B Px Fﬂa;ﬂé}f)f‘ﬁ T

l'
e HmJ,m &7 kgm. 15- mn-m

Dlemaier of [squid geakomt:
2.0 Z0 men (D078 -0, T1E Ind

L ke A

Thermostat {Cont’'d)

Conventional gaske! type

1. Befors instaling water owtlet, remove all fraces ot liguid
gasket from matng surface using a Soraper.

& Algo remeve fraces of igwd gaskel from mating surface of
thermiostat hausing.
Ferform the abave cperalion only when liguig gasket is used
batween water cutlet and thermostat housing.

2. Install gasket, thermostat and water outiel

Water Inlet

INSPECTION
Visual mspection for water leaks, I there is |zakage, replace
liquid gasket.

INSTALLATION

# When installing water inlet apply liguid gasket as shown,

& Uass Qanulne Liqukd Qasket or aquivatent.

Foliow procedures described undar “0il Pump™ on page LC4
when applying liguld gasket.
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ENGINE COOLING SYSTEM

Radiator

Ractimor neblote
FrIEILE P

=
o WS

Ay idtor
inroud

C Mo fkgom, eIl
SLE13RA

Gl ing fam
F‘J s hem [kpem, Heled

Cooling Fan
DISASSEMBLY AND ASSEMELY

Fan oullry

E?i-s-n

(0.8 -11,
6.5 - 5o

Fan cauphrg
SLCIEEA

INSPECTION

bimatal,

ELCOTR

LC-15

Check fan coupling for rough operation, oil leakage or benl



ENGINE COOLING SYSTEM

Thermo Switch (For A/C cut system)

INSPECTION

Check thermo switch for proper operation.

Cperating temperatura

-ﬂc 'HF:

Dperation
Ircreasing 1o 107 [226) OFF — 0N
Decreasing 1o 103 [217) ON—=OFF

Thsrma A-rlﬂl— ‘ II
\ Q |
e 1 Al
=
— = B A

For Ausiralia A/T models and Gull standard models

LC-16



ENGINE LUBRICATION SYSTEM

Lubricatlon Circuit

pa———— LR T AT

i g @ | | il S q._@_ ——
oy oy | pilsns [ LIS =
a T L

= | Iu.--:.-l-
== gy =T
| - —= I r_‘!ﬁ——ﬂ |
""':"" i.;,-:" I ‘I Uim | h’_‘:‘“‘ll “:':’_[ zé:. ]
| =3 [Eiiﬁ"‘:']‘ff'”“““m
== = =
!

SLE2EA

Qil Pressure Check {On-vehicle service)

WARMING:

8 Be careful net to bum yoursall, ag the engine and il may
ba hot.

& il pressure check showld be done in “MNeutra)” gear
position,

1 Check oil level.

_r'" "\—-\_\__ﬁ % T
e ¥ % 2 Remove oil pressure switch.

LC-17



ENGINE LUBRICATION SYSTEM

i3

Qil Pressure Check ({On-vehicle service){Cont"d)

4. Inzlall pressure gauge.

4. Start engine and warm il up 10 nofMal operating tempara-
ture.

5. Check oil pressure wilh engine running under ne-1oad,

Apprpximate dischame pressire

Engine rpm kPa {bar, kgfcm?® , psil
[ Mare than 78 10,78, 0B, 11}
94 - 392
3,000 :

12,94 - 292, 30- 40,43 - 87

H diference |s sxtrema, check oil passaga and eil pump for
cll lenks.
& Install ol pressura switch.
Uze proper liguid asalant.
Cll prezsure switch:
] :10 - 13 H-m (1.0 - 1.3 ¥kg-m, 7 - 9 H-Ib)

Oil Pump
SV |.|
"'I'..IF\ ln /)
[ ) \Z/ al
| Y
| 'f I'ﬂfl ’J}_,-—- 'R
VAN ;. Rkrs’

. .-'I‘.'_-"\-.r'r L
/

(o \

"\--..l

Lo b |
i
N & I
--.lll _--l':"_,_-lI 1!-\_
- { _\-‘_\“—'-\__
-\‘-"—\-.___‘_ J
LS
(1.3 1.8 kgm,
V) e —

RLCysba

G Chbd

OlL PUMP INSPECTION
1. Inspect pump body, gears and drive shaft for wear and
damage.
2. Using a fealer gauge and fuse wire, check lhe fallowing
Claarances.
Gesr side claarance:

Lass than .12 mm (00051 in)

LC-18



ENGINE LUBRICATION SYSTEM

EL Y

Oil Pump {Cont'd)
Gear backlash:
Less than £:.34 mm (00118 in)

3. Measure inside damatar A" ol bushing.
A 13012 - 13,098 mm {0.5123 - 0.5157 in)

4. Measurte outtide diameter "B of drive gear shaft.
B: 12978 - 12992 mm [0.5106 - 0.5115 in)
5. Caleulate cil pump bushing clearance.
Oil pump hushing clearance: A — B
Lass thar 0.15 mm [0.0059 in)

if it sxceads the limit, replace oil pump bushifg or entire ol

pump assembly.

LC-19



ENGINE LUBRICATION SYSTEM

Qit Pump (Cont’d)

®= When ingtel ng &l pumng, Ehe ok
abodld e tiphtenat in o of The s
vimpad) mocerding 10 P icel orgher,
® AR rpslidaen, sssrbsin that oll
PNt Tuw iy gmeoegrthby by e,

H N {kgam, ]
SLCEES

o029, 49 {30 - 5.0, 22-36) -
X

ing 1% “@

o

Loog 11000
relint valve
A
4.{[1'-] 18 .71

(1.5 21, 12 - 15

] W kg, bolbt SLC1OTA

Qil Pump Relief Valve
Qll. PUMP RELIEF VALVE INSPECTION

1. Visually mspect components for wear and damage.

2. Coat refie! valve with engina oil and check Ihat it falls
smaathly into the valve hale by its own weight,

If damaged. replace oil pump relie! valve set.
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ENGINE LUBRICATION SYSTEM [TD42]

Ol Cooler

o, Gmhmi Ei
'

— Ol eaglnr olormia N e-49
JI." (30.5.0,22. %

4 f
=
j‘:\- il cestilgr ratied yElve

~{0 V821
16 -2.0,12-15)
;E: e
] 182,12 -8

h\“\ ! a :l‘.ﬁ.?;‘.i_il. LT

T O lber salle? vl

4 e
ﬂ :‘I‘_l;fiz.'l.izdﬁl ;-/Ilﬁ\ QB- 'ILLH 18- 21

K ﬁ\” ma-2.1, 1218
-

Fégubbnes vlvh s
130 - 5.0, 2 - 38|

H: Werm lkgam, fr-Bn
FLCIOEA |

OIL FILTER RELIEF VALVE INSPECTION

Inspact ail filter reliet valve 1or movement, cracks and breaks by
pushing the babl

It damaged, replace il fitter bracket assembly.

OIL COOLER RELIEF VALVE INSPECTION

Inspect oil cooler reliel valve for movement, cracks and breaks
By pushing the ball.

i damaged. replace oil cooler reliet valve set

LC-21



ENGINE LUBRICATION SYSTEM

ALCOYA

Qil Cooler (Cont'd)
REGULATOR VALVE INSPECTION

1. Visually inspect components for wear and damage.

2. Coat regulater valve with engme @i and check that it falls
simoothly inta the walve hate by its own weight.

if damaged, replace requlator valve set,

Qil Jet
INSPECTION {For gear train)

Make sure that the holes are not clogged. Clean 1them wilh &
wire if necessary.

Oil jat has to ha installed with oll hole facing crank gear and
idler gear.

INSPECTION (Far piston)

1. Blow through outlet of cil jat and ntaka sure that ar comes
sut of inlet.

2. Push cut-off valve of ail jet bolt with a clean plastic or brass
rod and make sure that cui-off valve moves smaoothly with
proper repulsion.

When installing oil Jai, allgn ol jet's bozs with hole an
cylinder block.
= Ol et Beoh
29 - 38 N-m (3.0 - 4.0 kg-m, 22 - 29 it-1b}
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ENGINE COOLING SYSTEM

Cooling Circuit

Hun'lir

]

Engirs ol eooler

Cowlimdr black

[

Cylingda s

W e outiet’

S Uncler ik sonditiont

sLerasA |

EMASIDE |

Water Pump

{Use proper sealant)

LC-23

REMOVAL AND INSTALLATION

Drain cootant from drain plugs on eylinder bleck and radiator.
[C: Cylindar blesk draln plug

20 - 29 N-m (29 - 3.0 kg-m, 14 - 22 K-lb)



ENGINE COOLING SYSTEM [TDaz]
Water Pump (Cont'd)

N3
ae-21 01462192 18—, 1

M0
Clz0. 413922, 27 3.

e i pulley

Jﬁ'ﬂ' "x @\uﬁ 7-9

L ! ? 0,7 - 0.8, 5.1 - b5}
x A o Tem eaispting
- \
. \ )
'—-H 7.8 o] W (sgm, Ttk
9.7 0B 57 - A5 FLC110A
CAUTION:

® When removing water pump assembly, be careful not ta
gat conlant on drive bt

& Water pump cannot be disazssmbled snd should be
replaced as a unit.

& After installing walar pump, connect hoss and clamp
securely, then chack for laaks using radistor cap tester.

INSPECTION

1. Check for badly rusted or corroded bady assembly and vane,
2. Check far rough operation dus 10 excessive end play.

SLCTaE

3. Check fan coupling bor reugh operation, oil leakage or bent
bimetal.
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ENGINE COOLING SYSTEM [Toaz]

Thermostat

Wainr outber—, ﬁ _..-_.—Eii-ﬂ

P [ ' S HE-23,12.1B)
G r‘g

i ‘é@@
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