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WORKSHOP MANUAL

FOREWORD

This workshop misrual hag been prepered o provide nfor
ration coverryg rormal sendng, repdr and maintenanca for
ASlA ROGCSTA,

Infermaton in this manual i3 divided into Groups, each
Group covers a generel wehicle syetemn e trenemission,
Steering. et

Each Group als contains Summary, Spacification, Troubla-
ehooting, FAemoed el Installation, Adjustment, Diogadss
and Testng.

For satisfection of Asis costomsr, proper senvice &nd
rneimtenante by techvitian is essintal,

S0 it i5 mportant that service personnel fuly wnderstand
tra conients of this manusl and showd kesp i a handy
placa for quck and easy refereros,

T information, photogeeghs, drewings and specifications
cortained in thia merwal are best evailabie &t the gme of
printing, S0, it & recommended that this mansa’ shoud be
keot up=ta-date by recenag of new inforrmatn,

Agn Moturs resarves the right 1o change the specidics-
tions end contents of this manual without obiigation and
achiantl e,

Wi sure this workehop marial will bele you with maintsin-
irg and keeping the best conclition of this vebire,

Decamber, 15954
ASla MOTORS Co, Inc.
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0 FUNDAMENTAL FROCEDURES

£ FUNDAMENTAL PROCEDURES

MOTES, CAUTIONS, AND WARNINGS

BE you read through the proceduris, you wil come
across NOTES, CAUTIONS, and WARNINGS. Each
ond i thereiore a specilic purpese, NOTES give you
added information thar will hefp yau 10 complete &
particuler procedurs, CAUTIONS are given to pravant
vou from making an &rror ihat could demese the vehi-
cle. WARNINGS rermind you 10 be espacielly careful i
thosa aress where caralessnaess can cause personsl
injury. The followng B3] conlains some  goners
WARMINGS you should talow when you wore on a
vizhicle,

# PROTECTION OF THE VEHICLE

Always ba sure to cover fenders, seals, and floor ara-
a5 hefore si1arting wark.

e A WORD ABOUT SAFETY

It s imperalive thal the Tofowing orecautions be fal-
lowed when jscking up the vehiche.

1. Wheels must B= blozked,

Z Take care to usz orly specifiad jacking positions.,

3 Support the vericle with safety stands{rigic racks )

The engne shoud be started only after first checking
ta b sure it s clear of toals, people, et

W PREPARATION OF TOOLS AND
MEASURING EQUIPMENT

Ba sura all noaded ool 2nd MEESURING squiprnent are
available and ready for uze.

W SPECIAL TOOLS

Be sure 10 use the speqified special wools when Lhey
se required. Do not attempt to wse substilutes.




FUNDAMENTAL PROCEDURES 0O

| # REMOVAL OF PARTS
When checking 2 problem, Iry at the same tive to de-
tarming 11e cause, snd begin work after firsy datermin-
ing wiich parts must be removed and/or dsassem-
hled.
¥ DISASSEMBLY

“If the disassembly procedure is complex and/or meny
parts are to be dissssembled, the varous parts shoukd
be identified(in a way which will not affect their per-
formance of exiernal sppearance} o that correct as-
sembly will be eazier and fasler

¥ INSPECTION DURING DISASSEMBLY

Each part should be careiuly inspected, as it is disas.
sembled, for mafunctionng operaticn, deformation,
demace, e,

| o®

¥ ARRANGEMENT OF DISASSEMBELED
FARTS

&l dizassernbled parts shaud be carsfully arranged for
later aszembly, Be swre 1o seperate parts which are to
he repiaced from those to be reused,

Fig. 0-8

f—a




0 FUNDAMENTAL PROCEDURES

® CLEANING DISASSEMBLED PARTS

AY parts to ba reused should be carsfuly and thar-
aughily cleanad by the appropriste method.

W ASSEMBLY

All parts shoud be assombled while carefuly Tollowing
the standerd values for such dems as tightening tor
gues, adjustment vaiues, 816,

As a rule, the follewing parts sheuld be replsced with
naw anes when remaoving,

1, Qil seals

7. Geskets

2. Q-nrgs

4. Lack washers

b, Cotter ping

£, Mylor nuts

Deperding on their focatons, sealant should be applied
10 gaskets, o should be applied o mowng com-
ponents of parts, and the specified ol ar grease
shaule be apehed at the prescribed locations| Ol seals,
ele. | before assambly.

# ADJUSTMENTS

Gauoss and testers should be wsed 10 make correct
sdjusiments to slandard values,

0—4




JACK AND SAFETY STAND (RIGID RACK) POSITIONS 0

@ ELECTRICAL SYSTEM

He sure 1o disconnect the battery cabis from the neg-
atrval = | rerrinal of the battery.

When connectors are Lo be disconnected, naver pull
an 1ha wirng itse,

When locking conneciors ara to be connected, insers
therrs alfl the way inuntl 8 “clok” 15 heard,

Manedle sensore and relsys carefuly take care nol o
crop o knock them against other parts.

# RUBBER PARTS AND TUBING

* e careful that rubber parts and tubirg do not coma i
comtact with gasolne or oil,

7 JACK AND SAFETY STAND(RIGID RACK) POSITIONS

¥ FRONT END
'JACK POSITION SAFETY STAMD POSITIONS
b Differantial part of the axle housing Chassig frame part

Chassis frame,

Salety stand

Fronl dino

Fig. 0-15




0 VEHICLE LIFT POSITIONS

# REAR END

JACK POSITION
Differential par of the axle housirg

Fig. 0-17

1 VEHICLE LIFT POSITIONS

# FRONT END

Chessis frame part

SAFETY STAND
Chaessis frame part

Rear tira

¥ REAR END

Chassis frame part

|
Aear tire |,




TOWING/TOW ROPE POSITIONS [TOWING HOOK/CHASSIS NUMBER LOCATION 0

£ TOWING

Aroper Fowing equipment Is. necsssary o pravent
damage 10 The wehicle during any towing operaton
Laws and regulations spplicable. to vebicles in Tow
must aways be observed,

Felease the parking brake, place the trensmission
shif1 lever m peutrd, set the-igevtion switch in the
ACC position, and the driving mode o the WD, As
a rue, towed vehicles shoud be puled with the
driving wheels off the ground,

M WITH MANUAL TRANSMISSION

If the transmissiaon, rear axle, end steenng system
are ot damaged, the vehicle may be towed on all
four wheels, IFany of these components &re dame
aged. usea Lowing doly,

3 TOWING HOOK

After attaching-a rope 10 the towing heok, tow the
venicle,

Caution
Do not ettermpt to tow with other parts of the vo-
hicle, this cauld resull in seclous damege to tha va-
hicle, 50 only the towing hook can b used in tow-

ek

£ CHASSIS NUMBER
LOCATION

|| .

3 TOW ROPE POSITIONS

¥ FRONT END

Fig. 0-21

Fig. 0-22
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2 UNITS K3 ABBREVIATIONS
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1A OUTLINE “

K3 OUTLINE
¥ OUTLINE OF CONSTRUCTION

The new MAGMA diesel engine, by using the latest technological advances, is an excellent balance of output, fugl

consumption, durability and quiet operation.

lts main features are

1. Alurminum: alloy cylinder head

2. Direct=drive OHC{overhead camshaft)

3. Timing belt

4, New tightening method for cylinder head bolts
5. Qil baffle plate for vibration reduction




OUTLINE 1A

@ VALVE MECHANISM

By employing a direct-drive OHC({overhead camshaft), the parts, such as the push rods, rocker arms, rocker arm
shafts, ete,, used in the OHV{overhead valve) engine are not necessary. This has resulted in reduced size and
weight, decreased mechanical loss, and a great improvement of high rotation efficiency,

CAMSHAFT

ADJUSTING DISC

GLOW PLUG

TAPPET Q

Offsat 1.56mmil 006

& ] -
-] |
]
il 1
a INJECTION
= 4 — NOZZLE
EYUN
HEAD i
BOLT I Camszhaft
| e—
BRE-CHAMBER
] | bl COMBUSTION Tace! '
Steel ba ﬂ CHAMBER INSERT
Fig. 1A-2

.ﬁ SLANT BOTTOM SWIRL CHAMBER

By employing the slant battom swirl chamber having good combustion efficiency, the combustion chamber can
maintain high power and low fuel consumption,

@ CYLINDER HEAD BOLT

STANDARD LENGTH: 113mm
LIMIT - 114.5mm f

The cylinder head bolts are tightened by means of the
bolt torque-angle method., | i
When performing any service procedures related to [

the cylinder head, special care should be 1aken. Refer m _ﬂi

1o the main text for detailed infarmation regarding the
tightening method,

| %




1A SPECIFICATIONS /TROUBLESHOOTING GUIDE

Kl SPECIFICATIONS

o

Engine
items\\

MAGMA

Type Diesel 4-oyele
Cylinder arrangement and number In-line, 4 cylinders
Combustion chamber Swirling flow
Valve systam OHC, belt-drive 8 valves
Displacement ccicuin) 2,184
Bore and stroke mm{in} 86.0x94.0{3.39x370)
Compression ratio 229+040
Compression pressure kPa(kg/em’psi)-rpm 2,942(30,426)—200 :
N Open BTDC 1[_:!"_ |
| Valve timing Close ABDC 42: m
EX Open BBDC 57
Close ATDC 1 ¢
Valve clearance mm(in) . N 2510.0098)
EX 0.3510.0138)
Idle speed rpm 00~ T80
Ignition timing ATDC 47
Injection order B _ 1-3-4-2
TROUBLESHOOTING GUIDE
Problem Possible cause Corraction
Insufficient power Insufficient compression
Improper valve clearance Adjust
Compression leakage from valve seal Repair { grind the valve seat)
Seized valve stem Replace
Weak or broken valve spring Replace
Failed cylinder head gasket Replace
Cracked or distorted cylinder head Replace or repair
Sticking, damaged, or worn piston ring Replace
Crackad or worn pisten Replace

Malfunction of fuel system

Refer to section 4A

Malfunction of ignition system

Refer to section b

Excessive oil
consumption

Oil working up

Worn or sticking piston ring or piston ring groove Replace

Warn piston.or cylinder Replace
0il working down

Bad valve seal Replace

Worn valve stem and guide Replace

Oil eakage

| Refer to section 2A




SPECIFICATIONS /TROUBLESHOOTING GUIDE

1A

Problem

Possible cause

Correction

Difficult starting

Malfunction of engine-related components
Burnaed valye
Worn piston, piston ring, or cylinder
Burned cylinder head gasket

Replace
Replace
Heplace

Malfunction of fuel system

Refer to section 4A

Malfunction of electrical system

Refer to section®

' Abnormal combustion

Malfunction of components related to engine
Improper valve clearance
Sticking or burned valve
Weak or broken valve spring
Carbon accumulation in combustion chamber

Adjust

Replace

Replace

Eliminate the carbon

Malfunction of fuel system

Refer to'section 4A

Malfunction of alectrical system

Refer to section &

Excessivae main bearing oil clearance

Main bearing seized or heal-damaged
Excessive crankshaft end play

Excessive connecting rod bearing ol clearance

Poor idling Malfunction of components related to engine
Improper valve clearance Adjust
Poaor valve to valve seat contact Repair or replace
Failure of cylinder head gasket Replace ]
Malfunction of fuel siystem | Refer to section 4A :
B Malfunction of electrical system Refer to section b
Engine noise Crankshaft or bearing related parts

Replace or repar
Replace

Replace or repair
Replace or repar

Conngcting rod bearing seized or heat-damaged Replace
Piston related parts -

Worn cylinder Replace

Worn piston or piston pin Raplace

Seized piston Replace

Damaged piston Replace

Bent connecting rod Replace
Valves related parts

Excessive valve clearance Adjust

Broken valve spring | Replace

Excessive clearance between valve stem and guidel Replace

Insufficiert lubrication of rocker arm Replace
Others

Improper drive-belt tension Adjust

Malfunction of water pump bearing
Malfurction of alternator bearing
Exhaust gas leakage

Malfunction of timing beit tensioner

Refer to Section 34

| Refer to Section 5

Repair
Replace

1A~5




1A INSPECTION AND ADJUSTMENT

K1 INSPECTION AND ADJUSTMENT

¥ CHECKING OF COMPRESSION
PRESSURE

1. Make sure the battery is fully charged.

2, Warm up the engine thoroughly,

3. Remove all the fuel injection pipes, nozzles and
washers,

4. Install the compression gauge adapter{49 1456 010}
to the injection nozzle hole.

5. Connect a compression gauge to the compression
gauge adapler.

Compression pressure: kg/om?{lk/in’}-rpm
Standard:30(426) —200
Limit:27({384}—200

Caution
While eranking, disconnect the fuel cut solencid valve
connector.

@ MEASURE OF THE VALVE
CLEARANCE

1. Position No.1 cylinder to the compression top dead
center.

2. Measure the valve clearance of No,1.and No.2 of the
imtake side and No.1 and No.3 of the exhaust side.

3. Turn the crankshaft one turn{forward direction},
and then measure the rest of the valve clearance,

Valve clearance;

Engine warm condition
intake:0.30mm{0.012in)
Exhaust: 0.40mm{0.016in)

Engine cold condition
Intake:0.20~0.30mm({0.008 ~0.012in)
Exhaust: .30 ~0.40rmm(0.012~0.016in}

SR [/7

% Emgine hamess

£

N

:.:.& .-"

7 -: - ¥ -

Fuel cut solenoid. connector
AN
v \/
o ?
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Ve

¥ ADJUSTMENT OF THE VALVE
CLEARANCE

Adjust the valve clearances by following the proce-

dures below if they are not within the standard.

1. Face the intake cam straight upward.

2, Move the tappet s0 that its notch is at the manifold
side, so that access to the adjusting disc is easy.

3. Using the tappet holder{49 S120 220}, press the
tappet down to the position where the adjusting
disc becomes accessible.

4, Using a small screw driver or similar tool, take out
the adjusting disc,

B. Select an appropriate disc depending on the valve
clearance measured. Install it and check the clear-
ance again,

Example(Intake valve):

Thickness of ariginal adjusting disc+4 {measured clear-
ance—standard  clearance) =thickness  of  new
adjusting disc,

4.00+{0.30—0.25) =4.05mm

0,157+ (0.012-0.010) =0.158in

Note
The number marked on the disc indicates its thick-
ness.
Example: 3825 means 3.825mim{0.1506in ).
Adjusting discs are -available in 37 different thickness
within the 3.400~3.650mm{0.134~0.144in), 4.350~4.
B00rmm{0.171~0.18%in} ranga, at intervals of 0.
050rmm{0.002in) and 3700~4.275mm (0.148~0.
189in) range, at intervals of 0.25mm{0.00884in}.

Camf{ intake)

'

Valve clearance

0.30mm{0.01 2in}

4.00mm(0.157in)

A

Adjusting » disc

&

Fig. 1A-8
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1A DISASSEMBLY OF ENGINE

Kl DISASSEMBLY OF ENGINE

After disassembling the transmission from the engine and transmission complete, put the engine on the engine
hanger and remove each part in the numbered order shown in the figure,

@ PARTS RELATED TO ENGINE AUXILIARY

Fig. 1A-9

1. Engne mounting bracket

2. Alternator and vacuum pump Ass'y
3, Fan beit

4, Oil hose{ Vacuum pump --oil pan}

6. Qil hose({Vacuum pump ~oil filter)
6. Alternator bracket

7. Water by-pass pipe(for oil cocler)

8. Qi filter, oil cooler and bracket
9. Heat insulator

10. Blow-by hose

11. Intake manifold

12, Exhaust manifold

13, Oil level gauge

14, Fuel leak pipe and hose Ass'y

15, Injection pipe Ass'y

16, Injection pump pulley. cover
17. Injaction pump. complete
18, Injection pump stay

14, Qil level gauge guide pipe

20. Oil pressure. switch :

1A—8




DISASSEMBLY OF ENG

INE 1A

o9

@ PARTS RELATED TO TIMING MECHANISM

»

Fig. 1A-10

22,
23.
24,
25,
26.
27.
28.
28

®

Crankshaft pulley and damper

Timing belt cover, right and seal rubber

Timing belt cover, left and seal rubber

Injection pump pulley and key

Timing belt

Tensionar spring and tensionar

Cooling fan pulley bearing complete
Thermostat and casing Ass'y and by-pass hose

30, Cylinder head cover

31, Seal cap

32 Camshaft pulley and key

33, Seal plate

34 Injection pump bracket

35 Alternator strap

36. Water pump complete

37. Timning belt crank pulley and woodruff key

1A—8




1A DISASSEMBLY OF ENGINE

@ PARTS RELATED TO CYLINDER HEAD

Fig. 1A-11

38, Cylinder head complete and gasket
38, Engine hanger

40, Injection pipe and nozzle

41, Glow-plug and cable

42 Camshaft cap

43, Camshaft

44, Qi seal

45, Tappet and adjusting disc

46, Valve cotter

47, Valve spring seat, upper
48. Valve spring

43, Valve

B0, Valve spring seat, lower
51, Valve seal

52, Yalve guide and clip

53. Combustion chamber, inside

1A—10




DISASSEMBLY OF ENGINE 1A

@ PARTS RELATED TO LUBRICATION SYSTEM AND FLYWHEEL

I l
Fig. 1A-12
B4, Clutch cover Ass'y 58. Qil Pan
I B5. Clutch disc 89 Qil strainer and gasket
BB, Fiywheel Ass'y 60, Rear cover Ass'y and gasket
~5?. End plate 61, 0l pump body Ass'y

1A—11




1A DISASSEMBLY OF ENGINE

@ PARTS RELATED TO CRANKSHAFT AND PISTON ASSEMBLY

Fig- 1A-13

62. Connecting rod bearing cap
63. Connecting rod bearing

64. Connecting rod and piston
B5. Piston ring

66. Snap ring

67, Piston pin

68, Mam bearing cap, main bearing and thrust bearing
69, Crankshaft

70. Main bearing and thrust bearing{cylinder block side)
71. Pilot bearing

72. 0l jet and oil jet valve

73. Cylinder block Ass'y .

1A—12




DISASSEMBLY OF ENGINE 1A

NOTES ABOUT DISASSEMBLY
(1) Inspect each part individually during disassembly for the way it was assembled, and for deformation, wear, and
damage.
(2} Mark or otherwise indicate parts which are similar{pistons, piston rings, connecting rods, valve springs, etc.) so
that they can be reinstalled in the oylinder they were removed from.
{3) Ba sure all disassembled parts are placed so that they are in order and for the correct cylinder.
{4) After steam cleaning the parts, use compressed air to blow off any remaining water{especially from pilot bsar-

ing).

[ DISASSEMBLY PROCEDURES

ENGINE HANGER
1, After separating all connections, install the engine
“ onto the engine hanger{49 G030 00B) attached to
the angine stand (49 0107 6804
2. Drain the engine ail,

INJECTION PUMP PULLEY

1. Make a maiching mark on the. injection pump body
and purmp brackert,

2. After tentatively tightening the pulley and the pump
bracket not to rotate by wusing suitable bolt as
shown i the-figure, loosen the lock nut.

3. After loosening the pump body tightening nut, and
then disassemble the pulley by using pulley puller{49
5120 215)

“4. Make a matching mark on the pump and bracket,

TIMING BELT Arrow mark
1. Disassemble the timing belt as shown in the figure

1A-10.

Cautions;
Inspect the timing belt as shown in the figure 14 —683,
In case of no problem, express the recognizing mark of
the direction of correct rotation on the belt by chalk.
That is in order to prevent from wrongly assembling
i case of rausing it.

Correct direction

Fig. 1A-18

1A—13




1A DISASSEMBLY OF ENGINE

CAMSHAFT PULLEY

1. As shown in the figure, hold the camshaft with the
wrench{29mm, 1.14 in) to prevent camshaft from
turning and foosen the camshaft pulley lock baolt,

Cautions:

- Before removing the camshaft pulley, tumn the
crankshaft 45° clockwise, to prevent damage to the
valve.

-Don't damage the cylinder head edge with the
wrench.

2, Separale the camshaft and pulley from the cam-
shaft, using the pulley puller (49 S120 2154,

Caution:
- Do not hit the camashaft pulley with a hammer.

CRANKSHAFT PULLEY AND TIMING BELT
CRANK PULLEY

1. After setting the ring gear brake(49 V101 060} into
the flywheel assembly and preventing the pulley
from turning, and then disassemble the pulley,

Cautions:
- Using the pulley puller{48 5120 215A), rermove the
timing belt crank pulley.
« Don't hit and twist.

CYLINDER HEAD COMPLETE

Loosen the cylinder head {retaining} belts in the num-
bered order shown in the figure, Loosen them each a
little at & time, in the order.

o S,
=l Ll

LT ] i =
(mliNil

W et Rt O ’

By

1




DISASSEMBLY OF ENGINE 1A

CAMSHAFT CAP

Loosen the camshaft ¢ap nut in the numbered order
shown in the figure,
Loosen them each a fittle at a time, in the order,

VALVE

Remove the valve cotter, valve seat {upper & lower),

“value spring and valve from the cylinder head by using
the valve spring lifter and prvot(49 0336 100A & 40
5120 222)

Caution:
When disassembling the valve sets, set the tappet
and adjusting disc and then arrange according to the
order of being assembled.

VALVE SEAL

After removing the lower valve seat, remove the valve
seal by using the valve seal remover{49 5120 170}.

"

COMBUSTION CHAMBER INSERT

Bring the suitable round pole into contact with glow
plug hole and remove by striking as shown in the fig-
ure,

Caution.
When removing the combustion chamber insert, pay
sttention not to lose the steel ball.

3 @ ® & i

A o
£
i Glow. plug hole ‘

Fig. 1A-24




1A INSPECTION AND REPAIR .

CRANKSHAFT

Before removing the mam bearing cap and crankshaft,
measure the end play of crankshaft and record the
measured values. Later, when instaling, refer to the
selection of the thrust bearing,
Standard end play.

0.04~0.282rmm{0.0018 ~0.0111in)
End play limit;0.3mm(0.0118in)

Fig. 1A-25
PILOT BEARING |

Using the needle bearing puller (49 1285 0Y1), remove
the pilot bearing from the crankshaft end.

] INSPECTION AND REPAIR
¥ MAINTENANCE NOTES
1. Betore mspection, clean each part, and take care to remove any gasket fragment, dirt, ol or grease, carl:lnn"

moisture residue, or other foreign materials.,
2. Be careful not to damage the joints or shding parts of aluminum alloy components such as cylinder head, pis-
1ons,
3. Inspection and repair must be done in the order specified,

@ CYLINDER HEAD COMPLETE

1. Inspection and repar of cylinder head
(1) Inspect for water leakage, fuel leakage, damage,
and cracks, If any problem is found, replace the
part.
(2) Measure cylinder head for distortion in the six di-

rections shown in the figure, Fig. 1A-27
Distortion limit:0.15mm{0.008in)

1A—18




INSPECTION AND REPAIR 1A

{3) If cylinder head distortion exceeds the limit, re-
place the cylinder head,

Cautions:
Do not attempt to repair a cylinder head by milling or
grinding.
Handle the cylinder head carefully, taking special care
not to damage its lower surface.

{4) Measure the distortion of manifold contacting
surface,
“ If the distortion exceeds the limit, grind the sur-
face, or replace the cylinder head,

Distortion limit:0.20mm({0.008in)

{5} Measure the oil clearance of camshaft.

{a) Remove the tappet and adjusting disc from
the cyiinder head, and separate tham by cyln-
der,

(b} Clean away oil or dirt from the camshaft or
cylinder head journal,

{c) Set a plastigauge on the camshaft journal{in
the axial direction of the journal,}

{d) Set the camshaft cap, and tighten to the
specified torque.

Camshaft cap tightening torque:20~27m-
kg{15~~20 ft-lb)

Cautions:
When installing the camshaft cap, note the correct
order-and arrow marks.
When tightening the camshaft cap nut, do so evenly
and in the order shown in the engine assembly sec-
tion.

Fig. 1A-28

Fig. 1A-31




1A INSPECTION AND REPAIR

{e) Remove the camshaft cap and measure the oil
clearance,
Standard oil clearance:
0.025 ~0.066mm(0.0098 ~0.0260in)
Lirnit: 0. 1mm{ 0.004in)
{f] If the oil clearance exceeds the limit, replace
the cylinder head or camshaft with a new one,

|6) Measure the end play of the camshaft.
If the end play exceeds the limit; replace the
camshaft or the cylinder head.
Standard camshaft end play:
0.02 ~0.15mm{ 0.008 ~ 0.006in )
Lirnit:0.2mm(0.008in)

(71 Measure the amount that the combustion cham-
ber insert has recedad,

{a) Clean the lower side so that the surface of
the combustion chamber insert won't be
scarred.

() Measure by using a dial gauge.

Limits:
Receded amount:0.04mm (0.0018in)
Projection amount | 0.05mm{0.0024in)

(e} If either limit is exceeded, replace the insert or

the cylinder head.

2. Check and reparr of valve seats

(1) Use a thickness gauge, as shown in the figure,
to measure the receded amount from the cyiin-
der head surface.
If the receded amount is 1.55~255mm{0.061~
0.100in}, use an equivalent washer at the valve
spring seat, If the receded amount is 2.55mm {0,
100in) or more, replace the cylinder head.
Standard amount of valve recession:intake and
exhaust:
0.75~1.06mm{ 0.030~0.0417in)

| <

“Valva recession

Fig. 1A-35




INSPECTION AND REPAIR 1A

(2) Check the surface which contacts the valve
face for roughness or damage. i necessary,
use a valve seal cutter or valve seat grinder to
repair to the specified shape,

NOTE

a) To check the contact width, apply a thin coating of
red lead to the valve seat, and press the valvae
against the valve seat, be sure not to turn the
valve when doing so.

b) When grinding the valve seat, use a 15", 45" or
60" valve seat cutter or valve seat grindsr to
grind away the roughness or scars{to the mini-
mum limit) of the seat surface, always checking

“ the contact width and contact position whils grind-
ing.
Standard valve seat contact width:
1.7~2.3mm[0.067 ~0.0%n)

[3) Seat the valve,
To seat the valve, apply & thin coating of engine oil
mixed: with small amount of compound to the saat
surface, and then lightly 1ap while turning the valve

Cautions:

a) When seating the valve, be careful not to let com-
pound adhere to the valve stem,

b} The valva contact position in relation to the valve
seat must be st the center of the circumferance,
and the contact width must ba the standard value.

c) Check to be sure that the smount of valve reces-

“ sion is within the specification.

3. Inspection and repair of valve guides
Measure the difference between the inner diameter
of each valve guide and the diameter of the corre-
sponding stem, Replace the valve guide if the gap
exceeds the limit,
Gap fimit: 0.10mm{0.004in)

/

Fig. 1A-36

Contact width

1. ¥~2.3mm
(0.06~0.081in)

Vaive guide

Fig. 1A~37

Valve lapper

£
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1A INSPECTION AND REPAIR

4. Replacement of valve guide
(1) Removal
Tap the valve guide from the side opposite the
combustion chamber using the valve guide re-
mover (43 0636 165A).

Fig. 1A-40

{2} Installation

Fit the clip onto the valve guide, Use the valve . Clip
quide installer (49 (0552 165) to tap the viave =

guide in from the side opposite the combustion

chamber until the clip barely contacts the cylin- Cylindar hesd
der head,
I
Fig. 1A-41
Cautions: _
. When the valve guide is replaced, check the gap be- Iritake sids Exhayst 5ide
twien the valve end valve guide once again. rﬁp_
+ The valve seal should be installed after inspection [ | i 1
and repair of the valve seat. ' { ,
- Don't disassemble the valve guides because intake - |
and exhaust valve guides have a different saat.
Intake valve guida +---- longer i ! ‘
Exhaust valve guide «+-+ shorter \.
J i
- |
Fig. 1A-42

b, Inspection and repair of valves
{1} Ispect each valve and replace when showing
valve stem wear, damage, bending, or dents.
[2) Inspect each valve for roughness or damage on
its faces, If the problem is shght, repair the valve
with valve refacer.

Fig. 1A-43 :
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TION AND REPAIR 1A

6. Inspection of valve spring
{1} Inspect each valve spring for cracks or other
damage, Replace it if necessary.
{2) Check aach spring for free length and angle limit.
Replace it if necessary.
Free length limit: 44.8mm( 1.764in)

Angle limit:1.58mm(0.082in)

7. Checking the tappet and adjusting disc

{1) Measure the outer diameter of the tappet, re-
place it if the limit is exceeded,

{2} Measure the inner diameter of the tappet hole in
the cyfinder head, calculate the difference
{clearance} between the inner diameter and the
outer diameter of the tappet;if this clearance is
the limit value or more, replace the tappet or the
cylinder head,

Standard tappet outer diameter:
34.968~-34.98mm( 1.3763~ 1.3771in)
Standard tappet hole:
34.99~35.02mm( 1.3776 ~1.3787in )
Standard clearance’
0.015~0.058mm(0.006 ~0.0256in)
Clearance limit:0.10mm{0.0040in)

1A—-21
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Vaniation from
perpendicular
o
Fig. 1A-45
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1A INSPECTION AND REPAIR

@ CAMSHAFT

1. Check the camshaft for wear or damage. Replace it
if necessary,

Standard cam height:
Intake:44.306mm( 1.744in)
Exhaust: 45.30mm({ 1.783in)

Cam height imit;
Intake:44.100mm{ 1.738in)
Exhaust:45,100mmi{ 1.778in)

Cam lift amount
Intake:B8.308(0.327in)
Exhaust : 9.300mm(0.366in )

2. Check the camshaft deflection, replace it if the de-
flection exceeds the hmit,
Camshaft daflection fimit:
0.10mm{0.0040in )
Camshaft deflection standard:
0.015rnrn{ 0.008in )

NOTE
Install the front and rear journals on a V-block to
maasure them.

CYLINDER BLOCK

1. Cylinder block inspection and repair

{1) Check each cylinder for dampness, damage, and
crack, Replace it if necessary,

{2) Measure the distortion{degree of flatness) of
the top surface of the cylinder biock in the six
directions shown in the figure,

Distortion limit:0.15mm({0.006in)

{3) If the distortion exceeds the fimit, replace the

cylinder block,

Caution:
Don't grind the surface of the cylinder block.
If grinded, tha valves will hit the pistons.

{4} Check the cylinder wall for scoring or signs of
seizure. If any problem exists, reboring or re-
placement is nacessary.

{8) If the upper part of the cylinder wall shows un-
even wear, use 3 ndge reamer 10 repair.

1A—22




INSPECTION AND REPAIR 1A

(6) Measure the cylinder diameter st the six place
shown in the figure, Check the amount of wear,
The amount of wear is the difference betwesen
the maximum and minimum diameters, If the
amount of wear exceads the limit, the cylinder
should be rebored.

Standard cylinder bore: 86.00mm(3.39%in)
Cylinder bore wear limit: 85.85mm({3.38in)
Difference batween eylinder bores:0.022mm

(0.0009in)
Fig. 1A-51
Caution:
The boring size should be based on the size of an
oversize piston.

l Oversize pigtons . 0.50mm (0.020in)
1.00mm(0:039in)

@ PISTONS AND PISTON RINGS

1. Inspect the piston outer circumferences of all pis-
tons for seizure or scoring. Replace if necessary, Fig. 1A-52
2, Measure the outer diameter of each piston, and be
sure the clearance between the piston and cylinder
is corract.
Piston standard outer diameter:
85.85 - 85,98mm( 3.384 ~ 3.385in)
Piston and cylinder clearance limit:
0.15mm{0.008in)

...

* Measure the piston cuter diameter in the thrust di- Cylinder
rection, 19mm(0.75in) abova the bottom of piston. :
- If the piston is replaced, replacs the pistan ring also, Fig. 1A-53

Measuring point

Oversize piston ringa:
0.50mm{0.020in )
1.00mm{0.038in)

3. Inspect the piston rings for damage, abnormal wear,
or breakage. Replace if necessary,
4, Insert the piston ring into the cylinder by hand, and
push it in by using the piston,
5. Measure the ring opening. clearance.
Opening clearance limit: 1.00mm( 0.038in)
®
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1A INSPECTION AND REPAIR

6, Measure the clearance of the piston and ring
groove,
Clearance [imit’0.2rmm(0.008in}.
Top ring:0.2mm{0.008in)
2nd & oil ring:0.15mm(0.008in)

Caution:
Messure the clearance sround the entire circurnfer-

aence of the ring groove.

@ CONNECTING ROD

1. Check each connecting rod for bending or torsion.
Connecting rod bending lirmit!
0.18mm{0.006in) per 100mm{3.94in)
Connecting rod torsion limit?
0.16mm{0.006in) per 100mm{3.94in)

2. Connecting rod bushing inspection and repair.

{1} Measure the clearance between the outer diam-
eter of the piston pin-and the inner-diameter of
the bushng,

If the clearance exceeds the limit, replace the
connecting rod bushing,

Standard connecting rod bushing inner diameter:
25.01 ~25.03mm{0.9848 ~0.9854in)

Clearance limit:0.05mm(0.002in)

{2} Replacement of the connecting rod bushing.

Use a press and a suitable pipe{diameter=27~
27 Bmm, 1.06~1.88in).

Cautions:
- Before assembling, apply a coating of clean engine
oil to the connecting rod bushing and connecting

rod.
- Align the oil hola of connecting rod bushing and the

connacting rod.

(3) After pressing it in, correct the bushing inner di-
ameter so that the clearance comes within the
standard value, by using a spiral expansion
reamer,

Feeler gauge

Fig. 1A-54

Fig. 1A-55

%5 Piston pin

Fig. 1A-56

=

Corineiting
roch bush

Qil hole Y

Fig. 1A-57
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o0 =
@ CRANKSHAFT

1. Check around the journals and ping for damage,
scoring, and oil hole clogging.

2. Check the crankshaft deflection and each diameter.
Replace it if nacessary.
Deflection limit:0.05mm(0.002in)

Standard journal diameters:
“ (1) Main journal dismeter:

58.94 ~59.96mm(2.360~2.36%in)

{2) Crankshaft pin diameter:
50.94 ~50.96mm(2.008 ~ 2.007in)

{3) Rear housing oil seal
Sliding surface ; 89.95~90,00mm(3.541~3,543in)
Journal wear limit 2 0.05mm{0.0020in)

If the wear exceeds the limit, replace or grind the
crankshaft 10 agree with the undersize bearing,
Journal grinding limit :0.75mm(0.0295in )
Undersize bearings:
0.25mm(0.010in}, 0.50mm{0.020in),
0.75mm{ 0.0295in )

‘ Caution:

When grinding the journal or pin, pay attention to
aach fillet R dimension.
Fillat R dimansion:

2.8 ~3.0mm(0.102~0.118in}

@ MAIN AND CONNECTING ROD
BEARINGS

1. Chack the main and connecting rod bearings
{1) Check the bearing inside surfaces for streaking,
flaking, pin holes, etc, replace all bearings as a
set if there is a problem,
{2} Check the ail clearance of each bearing

Rear housing Crank. pin

|
Oil pump
ol seal

oil seal
gliding surface

Main Journal

Fig. 1A-59

Fig. 1A-60
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¥ FLYWHEEL

1. Inspection and replacement of the ring gear.

{1} Check for damage or wear of the ring gear
teeth, replace if nacessary,

{2} When disassembling the ring gear, after heating
the ring gear{by using acetylene torch and so
an}, strike al around the ring gear and remove
the ring gear,

{3} When instaling the ring gear, after heating the
ring gear uniformly using a torch{approx, 250°C
~-300°C {530~636°CF). insert the ring gear. Fig. 1A-61

2. Inspection of the flywheel, Straight edge

Check the clutch disc contacting surface for scoring
abrasions, roughness, or distortion,
Repair or replace if necessary.
Flywheel distortion limit; 0.2rmm
{0.008in)

@ TIMING BELT

1. Inspection of the timing belt
(1) Replace the belt if there is any of, grease, or
moisture on it. Peeling
(2} Check for damage, wear, peeling, cracks and
hardening, replace If necessary,

Fig. 1A-63

Cautions,

« Never forcafully twist the timing belt. Don't turn it
inside out or bend it. %—
- Be careful not to allow oll, greass, or moisture on X
éﬁ" &f
X

the belt.
25mm

(0.98in)
Fig. 1A-84 ‘
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@ TENSIONER

1. Inspection of the tensioner pulley, ﬂW

Check the rotation of the pulley, and check for play
or abnormal noise, Replace if necessary.

Cautions |
+ Do not clean the tensionar with cleaning fluids.
- If it is dirty, use a rag to wipa it clean, so as to
avoid scratching it.

Tensioner

Fig. 1A-65

@ TIMING BELT PULLEY, CAMSHAFT
PULLEY, INJECTION PUMP PULLEY

1. Inspection of the pulley,
Inspect the each pulley teeth for wear, deformation
or other damage,
Replace the pulley if necessary,

Caution,
Do not clean the pulley, if it is dirty, use a rag to wipe
it clean, so 85 to avoid it being contaminated by oil, Fig. 1A-68
etc.

@ TIMING BELT COVER (LEFT, RIGHT)

1. Inspection of the timing belt cover.
Inspect each timing belt cover for deformation or
cracks. Replace if necessary,

2. Inspection of the gasket.
Inspect the pasket for deformation, cracks, or
hardening,
Replace if necessary.

K1 ASSEMBLY OF ENGINE
@ ASSEMBLY NOTES

1. Be sure all parts are clean before reassembly,
2. Apply new engine oil 1o all sliding and turning parts,
3. Do not reuse gaskets or oil seals.
4, During reassembly, inspect all critical clearances, end plays, oil clearances and bends,
E. Tighten all bolts of critical parts to the specified torques,
.E, Replace plain bearings if they are peeling, burned, or otherwise damaged.

I—
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@ CYLINDER HEAD COMPLETE

1. Assembly of the valve seals.
{1} Apply engine oil to the valve guides,
(2} Using the valve seal pusher(49 5120 160), Install
the valve seals.

Caution,
Be sura to usa the special tool for installation.
If it is not installed correctly, the il might work down.

Fig. 1A-67

2. Assembly of the valves onto the cylinder head.

{1} Install the spring seat, lower,

(2} Insert the valve after applying the molybdenum
disulphide grease to the valve stem.

(3] Inistall the valve spring seat, upper.

{4) Using the valve spring lifter (48 0636 100A) and
pivot (49 5120 222), press the valve spring. And
then install the spring retainer secursly,

3. Installation of the tappets and adjusting discs,
{1} Install the tappet in the tappet hole, after apply-
ing engine oil 1o the tappets.
2] Install the adjusting discs.
After instaling the cylinder head, adjust the
adjusting discs as shown in the figure 1A-1356~
137

¥ PISTON AND CONNECTING ROD
1. Assembly of the piston and connecting rod.

{1} Align the oil hole in the large end of the connect-
ing rod with the "F" mark on the piston to be
the left side from the "F" mark,

{2} Apply a coating of engine oil to the small end of
the connecting rod and all around the piston.

{3) Insert 2 snap ring into one of the piston pin
holes in the piston,

(4) Connect the piston and connecting rod by the
piston pin, and lock the snap ring so it won't
come out,{When doing so, the piston should be

heated to B0~767C, 122~167°F} Fig. 1A-70 '

Qil hole
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o0

2. Assembly of the piston rings.

{1) Assemble the piston ring to the piston by using Top ring erid o )
a piston ring inserting tool{commercially avail- expander Second ring
abla),

The order of assembly is ol ring expander, ol .
ring, second ring, top ring.

{2) Align the piston ring matching places, as shown .
in tha figure.

Cautions:

+ Apply & liberal coating of engine oil during installa- Qil ring
won. Fig. 1A-71 —
- The rings must be mounted so that the R2(2.21} .
TN marks face upward. | Tap

..3, Installation of the piston and cornecting rod assem-
bly.
{1} Fit the connecting rod bearing Lo the connecting
rod, and apply a coating of engine il, ﬁ ﬁ%
(2} Afier cleaning the inner surface of the cylinder,
apply-a coating of engine oil,
(3} Insert each piston and connecting rod into the

cylinder block using a piston inserting tool {com-
marcially available)

Second ring

il ring

Expander

Cautions,
- The pistons must be inserted so that the “F" marks
face the front of the cylinder block,
- Apply a liberal coating. of engine oil to the cylindar
walls, piston circumferencs, and rings.

Engine front side

Fig. 1A-73
@ CRANKSHAFT e i

1. Assambly of the crankshaft,
(1) Install the oil jets to the cylinder block,
Oil jet tightening torque’ 1.2~ 1.8m-kg{9~ 13ft-1b)
(2) Install the main bearings

Caution,
No oil, dirt; ete. should be on the back surface of the
bearings.

e P e R —

Fig. 1A-74
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{3) Install the crankshaft,

{4) Check the oil clearance of the crankshaft and
main bearings witha plastigauge,

{a) Remove any foreign material from the journal
or bearing,

{b) Position the plastigauge on tap of the journal
{in the journal axial direction).

(e} Set the main bearing cap in position, and tight-
en it to the specified torque, and in the order
shown in the figure,

Main bearing cap tightening torgque!
8.4~9.0m-kg(61~65ft-1b)

{d} Remove the main bearing cap, and measure
the ol clearance,

Standard oil clearance:;
0.031~0.049mm{0.0012~0.0019in)
0il clearance limit:0.08mm(0.0031in)

{e) If the oil clearance exceeds the limit, replace
the main bearings with new ones,

And measure the ol clearance agamn.,

[} In case the ol clearance exceeds the mit even
if the main bearings are replaced, reparr the
crankshaft by grinding, and use undersize bear-
ings.

Caution
: Position the plastigauge horizontally on the crank-
shaft, away from the oil hola.
. Do not rotate the crankshaft when measuring the
oil clearance.
. Install the main bearing cap eccording to the “cap
No.” and “—" mark,
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{5} After checking and correcting the oil clearance,

apply a coaling of engine oil to the main bearing ' . Crankshaft side |
and main journal, and then install the crankshaft, Crankshaft side  Cylinder block :
{6) Select using the thrust bearing according to the i
value of the crankshaft end play measured Dy i
disassembfing,
{7} Apply a coatng of engne oil 1o the thrust bear- i
ing, and install to the. center part of the main \ I
iournal,
Caution,

Install- the thrust bearing so that the inner surface of
the oil groove faces toward the cylinder block side.

” {8) With the main bearing cap in the set condition,
manually push the crankshaft toward the front,

and then, with it pulled toward the rear, tighten
the bolt 10 the specified torque,
Main bearing cap tightening torque;
B.4~9.0 m-ka(81~85ftIb)
(3} Measurg the end play of the crankshaft, and
confirm that itis within the standard range.
At this time, ‘check to be sure that tHe crank-
shaft can be lightly turned,
Standard crankshaft end play: ' N
0.04 ~0.28mm(0.0016~0.0111 in)
End play limit:0.3mm{0.0118in)
{10 If the end play is not within the standard range,

Width
select-another thrust bearing.
Standard thrust baaring width:
' 2.18~2.23mm (0.0858~0.0878in)

Lindersize thrust bearing width:
2.00~2,05mm(0.0787 ~0.0807in)

Caution, # Fig. 1A-80
- First replace the rear thrust bearings, if still not
within limit, replace the front thrust bearings also.
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(11} Use a pipe to tap the pilot bearing onto the
crankshaft,

Cautions,
+ Apply engine oil to the outer circumferenca of tha
pifot bearing and the crankshaft.,
- Sat a pipe against the outer race of the bearing, and

tap evenly.
+ After installation, apply gresse to the baaring.

g _, ey
"" Suilable pipe

o

Fig A8

2. Assembly of the connecting rod cap
{1} Measure and adjust the connecting rod bearing @Q ; .
and crankshaft pin journal ol clearance by the g Connecting rod ‘
same procedure used to measure and adjust Plastic gauge f JT_
the crankshaft and main bearing oil clearance. - /Messuring]

Connecing rod cap tightening torque: point
7.0~75m-kg(51~54ft-Ib}

Standard oil clearance:
0.03~0.08mm(0.0012 ~0.0024in)

Qil clearance limit : 0.08mm(0.0031in}

Undersize connecting rod bearings:
0.25mm(0.010in ), 0.50mm({0.020in},
0.75mm({0.030in)

{2} Check the end play of the connecting rod.
Standard connecting rod end play:
0.11~0.26mm(0.0043~0.0102in)
End play limit:0.35mm(0.014in)

Caution;
- Measure the connecting rod end play before
installing the connecting rod cap.
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{3) Install the connecting rod bearing cap, and tight-
gn 1o the specified torque,
When doing so, apply a coating of engine ail to
the bolt threaded parts, nuts and bearing surfac-
@s,
Cornecting rod bearing cap tightening torgue:
7.0~7.5m-kg(51~54ft+1b)

Cautions:

- When installing the connecting rod cap, do so after
gligning the cap and connecting rod matching
marks.

+ Before ‘installation, be sbsolutely sure to apply a
coating of engine oll to the baaring.

@ REAR COVER ASSEMBLY

1. Assembly of the rear cover ol seal.
Press the ol seal into the rear cover.

Caution;
Before pressing in, apply- the engine oil to the rear
cover and oil seal.

2. lnstallation of the rear cover assembly,
(1) Instali the rear cover assembly through the gas-
ket into-the cyhnder block,
Rear cover-assembly tightening torque:

0.7 ~1.0m-kg{5~7ft-Ib)
‘ Caution,

+ Apply engine oil to seal lip, before installing cover.
- Be careful not to slip spring of Oil seal.

@ OIL PUMP BODY ASSEMBLY

1. Install an O-ring apphed with grease{lithium base,
MLGI No.2) onto the of pump body assembly,
2. Install the oll pump assembly after applying sealant
BIR{ 1016 77 739,
Oil pump assembly tightening torque:
MB(Smaller) bolts; 1.6~2.3m-kg{ 12~17ft-Ib)
M10{Bigger )bolits:3.2~4.7m-kg( 23~ 34ft-Ib)

e
LY
Rear - side %’
i == Matching
mimrk
K | |
Fig. 1A-85 o
i ) |
i
!
Fig. 1A-86
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Cautions;

{a) Do not lat ssalant get into the oil hole.

(b} Apoly engine oil to oil seal lip.

{c} Before applying the sealant, use a rag to thor-
oughly clean away any dirt or greass from the
contact surfaces of the eylindsr block and oil
purnp assembly.

{d) Apply the sealant continuously without any inter-
ruption around the bead as shown in the figure.

{e) After installation, clean away any sealant which
oozes out.

@ OIL STRAINER, OIL BAFFLE PLATE
AND OIL PAN

1. Cut away the part of the gasket which projects out
from the rear cover assembly to the ol pan.

Caution;
Do not scratch the rear cover assembly,
Tightening torque;
7.0~9.8N-m{0.7~1.0kg-m, 5~7ft-Ib)

2. Before assembly
This method must be used to mstall the oil pan.
Apply sealant to the oll pan and ol baffle plate,
It should-be put on continuously (thickness 2~4mm;
CO08~0.18n), rimming the surface inside the bolf
holes, and the end should overlap,

Caution;
Before application, remove with a rag any dirt
or grease from the contact surfaces. After the
sealant is applied, the pan and oil baffle plate
must be secured within 30 minutes.

3. Install the ol batfle plate on cylinder block.
4, Install the oil stramer on the oil pump body and aylin-
der block and tighten it to the specified torque,
Oil strainer tightening torque,
7.0~8.8N.m(0.7 ~1.0kg-m, 5~7ft+1b)

5, Install ol pan on the cylinder block, tightening to the
specified torque,
Gil pan tightening torque,
7.0~9.8N-m(0.7~1.0kg-m, 5~7ft-lb)

3.2~4,7m-kg
{(23~34 Hdb)

e '
Fig. 1A-92
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@ END PLATE, FLYWHEEL ASS'Y,
CLUTCH COVER

1. Install the end plate and ol pressure switch,
{1) End plate tightening torque:
16~23m-kg{12=17t-Ib}
{b) O pressure switch tightening torque:
1.2~1.8m-kg{9~13it-1b)
(¢} Install the under cover

2, Install the flywheel assembly
(1) Align the flywheel to the lock pin of the crank-
“ shaft and install it

{2} The flywheel bolt must be used new one.
If the flywhell bolt is used, remove the attached
sealant and apply the new sealant.

{3} Install the flywheel assembly.
Tightening torgue: 18 ~19m-kg{ 130~ 137ft-b}

Cautions;

» Sealant(part No. 8530 77 743) must be epplied to
the lock bolt to prevent oil leakape from the lock
bolts,

- After installation do not remove the ring gear
trake.

’3_ Install the clutch disc and clutch cover using the
clutch disc center tool{49 SEQ1 310},
Clutch cover tightening torque:
2.2~3.3m-kg{ 16 ~24ft-Ib)

Cautions,;
« Remember to insert the spring washer,
+ Be careful to follow the clutch disc installation direc-
tions exactly.{See Saction B.)

Fig. 1A-93

| Apply the lock
| baolt threads with
sealant

Fig. 1A-94
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@ TIMING BELT CRANK PULLEY

1. Install the timing belt crank pulley
{1} Install the semicircular{woodruff} key onto the
crankshaft,
{2) Install the timing belt crankshaft pulley.
(3} Tighten it to the specified torgue.
Timing belt pulley bolt tightening torque:
18~ 17m-kg{ 116 ~ 123ft-Ib)

{4) Release the ring gear brake, move the No. 1 pis-
lon 1o the top position, and then turn the fly-
wheel approximately 45" in the forward direc-

tian,

Caution;
This is to prevent damage to the piston and valve
whan the cylinder head is installed,

@ CYLINDER HEAD COMPLETE

i. Install the cylnder head,
{1} With a rag thoroughly remove all dirt and grease
from the top of the cyindar block,
{2) Place the cylinder head gasket in position,

Caution;
« Usze a new cylinder head gasket.

(3} Remowve any dirt or grease form the battom sur-
face of the cylinder head.

{4) Place the cylinder head in position.

(5} Measure the length of the cylinder head bolt
below the head. If the measured value is within
the limit, apply a coating of engine oil 10 the
threaded part and install,

Apply engine oil

Length of eylinder head bolt below head, ' % |
« Standard length;

112.7 ~113.3mm{ 4.437 ~4.460in) Cylinder head boit
- Limit length; 114.5mm below head length

Caution,
- If the length of the bolt below the head exceeds the .
limit, it must be replaced with a new one. Fig. 1A-99

1A—36



ASSEMBLY OF ENGINE 1A

(6) Tighten the cylinder head bolts to the tightening
torque of 3.0m-kg(22ft-Ib} In the order shown
in the figure.

(7) Make paint marks on the bolt heads, as shown in

the figure,

.. (8) With the paint marks as a reference point, turn
the cylinder head bolts another 30° (30° ~1057)
in the tightening direction, turning them in the
ordaer shown in the figure,

{9) Then tighten them once again 90°(90° ~1057)
more in the tighterining order shown in the fig-
ure,

Caution,
Be absolutely sure to tighten all bolts in the order
ghown in the figure.

2. Install the camshaft,
{1) Apply & coating of engine ol to the camshaft
and journal part of the cylinder head.
(2) Set the seal cap, and then apply sealant B15
“ {1016 77 739} to the places shown in the figure.
{3} Set the camshaft and camshaft cap, and then
loosely tighten the camshaft cap bolt.

Note,
Sst the camshaft so that the key groove faces direct-
ly upward.

(4) Apply a coating of engine oil 1o the lip part of
the camshaft oil seal, and then insert it,
{5) Tighten the camshaft cap nut to the specified
torque,
Camshaft cap tightening torqus:
2.0~2.Tm-kg(15~20ft-Ib)

%

ﬁ
@
=i
-

—._-r |

1‘? Oil seal |
|

%

ey
5 ‘

Fig. 1A-103
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Cautions;
* When tightening the camshaft cap nut, do so even-
ly, and in the order shown in the figure.
* The adjustment of the valve clearance should be
made only after the camshsft pulley, injection pump
pulley and timing belt have been installed

3. Install the glow plugs and injection nozzles.
{1} Install the glow plugs and glow plug connector,
Glow plug tightening torqus:
1.5~2.0m-kg( 11~ 15ft-Ib)

{2) Install the corrugated washers, copper gaskets
and injection nozzles and leak pipe as shown in
the figure.

Cautions

- Be sure that the corrugated washer is in the direc-
tional position shown in the figure,

« The corrugated washer and copper gasket must be
replaced with new ones each time the injection noz-
zle is removed.

Injection nozzle tightening torque:
B.0~7.0m+kg{43~51t-Ib)

# ENGINE HANGER, OIL LEVEL GAUGE
GUIDE, INJECTION PUMP STAY

T, Install the ofl level gauge guide, and then the guide
pipe and hose,
2. Install the eéngirie hanger and injection pump stay.
Engine hanger tightening torque:
1.8~2.3m-kg{12~17ft:1b)
Pump stay tightening torque:
3.2~4.7m-kg(23~34ft-b)

g |

o o

e e ey B
ML ILE )

o

@-l'-
oicls

|
Fig. 1A-104

- giEnginﬂ hanger
NG TJ; I
il Ievel_ gauge

lbil::. k .- \O I ’Is
Iinjection pump stay

Fig. 1A-107
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¥ WATER PUMP ASS"Y AND INJECTION
PUMP BRACKET

1. Assembling the water pump assembly

{1) After cleaning where the water pump and cylin-
der block meet, install a new gasket,

(2} Install the water pump assembly and alternalor
strap.

{3} Tighten the water pump assembly to the speci-
fied torque.
Water pump tightening torque:

:3.2~4.7m-kg(23~34ft 1b)

Caution,
Before installation, remove any dirt from the contact
surfeca. Use a new gasket.

‘ 2. Install the injection pump bracket.

{1} Check to be sure that the tubler pin is installed
in position,
{2} Check 1o be sure that the seal rubber is in-
statled.
{3) Tighten the bracket to specified torque,
Bracket tightening torque.
Mut:3.2~4.7m-kg(23 ~3d4ft-Ib}
Bolt: 1.6~2.3m-kg( 12~ 17ft-lIb)

@ FRONT SEAL PLATE AND CAMSHAFT
PULLEY

1. Assembling the front seal plate
{1} Check to be sure that the gasket is installed in
front seal plate,
(2} Tighten the front'seal plate to specified torque,
Seal plate tightening torque:
0.8~ 1.2m-kg{6~%t-Ib)

Caution,
Check to be sure that the seal plate sealing rubbers
are installed in position,

2. Install the camshaft

{1} Connect the camshaft pulley onto the camshaft
with the semicircular{Woodruff) key.

{2} Hold the camshaft with a wrench{2% mm, 1.
1din), then tighten the camshaft pulley lock bolt
to the specified torque,

Camsheft pulley tightening torque:
B.6~6.6m-kg(41~48ft-Ib)

Cautions;
- Check to be sure: that the mark on the camshaft
pulley aligns. with the mark on the seal plate.
~ .Don't damage the cylinder head edge with the
wranch,

Alternator strap

Fig. 1A-108

Fig. 1A-109
|

Fig. 1A-110

— 0
g Woodruff ke-f -

Fig. 1A-111
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@ THERMOSTAT AND COOLING FAN
PULLEY BEARING COMPLETE

1. Instafl the thermostat
{1] Instal the therrmostat casing and thermostat
through the gasket.
(2) Install the thermostat and casing assembly
through the gasket into the cylinder head, con-
nect the bypass hose to the thermostat as-

sembly,
Casing assembly tightening torgue:
1.6~23m-kg(12~17ft-Ib) Fig. 1A-112
O e
2, Install the cooling fan pulley bearing complete, tight- Codling fan :’E\g 1.7 "
ening to specified torque. bearing complete T~ 1

Tightening torque:3.2~4.7m-kg({ 23~ 34ft-Ib)

(23~34ft-1b)

Fig. 1A-113

@ INJECTION PUMP AND PULLEY

1, Install the mjection pump and pulley
(1) Affix the injection assembly to the injection
pump stay and bracket,

(2} Set the woodruff key to the pump shift.

(3) Install the pulley to the pump shift, as shown in
the figure after setting the pulley and bracket
with suitable bolt (M8 x 1.25) not to be rotated.

Caution,
The bolt for preventing from rotation is not to be ex-
cassively tightaned,

Fig. 1A-115
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{4) Tighten the pulley to the-specified torque.
Injection pump pulley tightening torque:
B.0~7.0m-kg{43~52ft-Ih)
{5} Align the injection pump-assembly to matching
mark during disassembly, tightening 1o the spec-
ified torque.
Injection pump assembly tightening torque:
1.6~2.3m-kg(12~17ft+b)

: Fig. 1A-118
{6) Align the injection pump matching mark and -

: ” front seal plate matching mark;
]

Injection pump pulley

Fig. 1A-117

@ TIMING BELT TENSIONER

1. Install the timing belt tensicner and spring in a fully
loosened position,

2, Position the timing belt tensioner all the way to the
water pump side, and then tighten the lock nut tem-

* porarily.
3. Return the crankshaft about 45° to the timing mark

which s marked on the ol pump housing.

LNR )
| A \‘:\J—‘ﬁf /OO
Caution, Fig. 1A-118
+ Check to be sure that the matching marks of the |
camshaft pulley and the injection pump pulley align _ Matching mark
to the each matching mark on the seal plate, Direc tion ' =

4, Install the timing belt. Motching

&) rnark

Cautions,
- Before assembling the timing belt, check to be sure
that dust and oil attach to the pulley.
« If the timing belt is being reused, install it in sccord-
anca with direction of matching mark. which is |

~ marked in disassembling. Fig. 1A-119

friark
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8. Lopsen the tensioner lock bolt so that tension 1s ap-
plied to the timing belt by the tensioner spring,

6. Turn the crankshaft twice in the direction of rota-
tion{clockwise) to equalize tension on the timing
belt,

Caution;
Don't rotate in the reverse direction.

7. Tighten the timing belt tensioner lock bolt,
Timing belt tensioner tightsning torque. |
3.2~ 4.7m-kg(23~34ft-1b) Fig. 1A-120

8, Recheck the timing marks on the crankshaft, cam-
shaft pulley and injection pump pulley,

9. Check the timing belt tension, Checking point /g

Standard timing belt deflection: (Belt deflection) s

10.8~12.9mm({0.43~0.51in)/10kg{22Ib}

Fig. 1A-121
@ TIMING BELT COVER —

cover, right

1. Install the left and right timing belt covers.
Install the injection pump pulley cover.
Timing belt cover tightening torgue.
0.7 ~1.0mkg(5~7ft-b}

Timing belt cover, left

M1

—r

Fig. 1A-122
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@ CRANKSHAFT PULLEY

1, Assembly of the crankshaft pulley,

{1} Install the ring gear brake(49 V101 060),

{2} After aligning the knock pin hole for determining
position of the pulley to the knock pin of timing
belt crank pulley; assemhble it

{3} After aligning torsional damper to knock pin
hole, assemble it,

{4} Install the crankshaft pulley and torsional damp-

.. er, and then tighten to the specified torgue by
using hexagon head wrench,

Crank pulley tightening torgue:
2.3~3.3m-kg(17 ~24ft-Ib)

Crenkshaft pulley

Torsional demper
Fig. 1A-124

@ INJECTION PIPE, FUEL LEAK PIPE
AND OIL LEVEL GAUGE

1. Install the injection pipe and fuel leak pipe.

Caution:
Be sure there is no dirt, etc. on the connecting section
of pipa.

2. Install the oil level gaugs,

1A—43
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@ EXHAUST AND INTAKE MANIFOLD

1. Assembling the exhaust manifold
{1} Place the exhaust manifold gasket in position,
{2} Install the exhaust manifold, tighten it to the
specified torquea.
Exhaust menifold tightening torque’
2.2~2.7m-kg( 16 ~20ft-Ib)

2. Assembling the intake manifold

{1} Be sure there is no dirt, etc. on the connecting
section of manifold,

{2} Install the intake manifold and gasket, and tight-
en it to the specified torque, then install the
heat insulator to the exhaust manifold,

Intake manifold tightening torque:
1.8~2.3m-kg{ 12~ 17ft-Ib)

¥ OIL COOLER, OIL FILTER

1, Apply a coating of engine ail to the shaded area in
the figure,

2. Install three new “0° rings, and apply a coating of
engine. cil to them,
3. Install the oil cooler assembly, and tighten it 10 the
specified torque.
Dil cocler assembly tightening torque:
Iu'l1U{Higgar}:3.2~4.?m-kg{23~34ft-Ih}
M6 {Smaller) :0.7 ~ 1.0m-kg(5~7ft-Ib)

[ N P

., 2.2~2.Tmkg

Exh. manifold (16~20f-b)
v~ 'Ol

1.6~2.3mg
(12~17f-b)

Fig. 1A-130




.—

4. Replace the ol filter,

Cautions;

* When the oil filter is installed apply a coating of en-
gine ail to the filter's O-ring.

- After completely tightening the oil filter with one
hand, then use a wrench to tighten it 1/4 turn fur-
ther,

+ The wrench usad to further tightan the filter in the
step above must be a band-type wrench which will
not damage the filter.

® ALTERNATOR AND VACUUM PUMP
.. ASSEMBLY

1, Install the alternator bracket, and tighten it to the
specified torque,
Alternator bracket tightening torque:
3.2~4.Tm-kg{23~34ft-Ib)

2. Install the alternator and vacuum pump assembly,
3, Install the vacuum pump oil hose,

@ ADJUSTMENT OF VALVE CLEARANCE

“‘I_ Measurement of valve clearance:
{1) Position No.1 cylinder to the compression top
dead center,

(2} Measure the valve clearance of No.1 and No.2 of
the intake side and No.1 and No.3 of the exhaust
side,

{3) Turn the crankshaft one turn{forward direc-
tion), and then measure the rest of the valve
clearance,

Valve clearance:

Engine warm condition:
Intake:0.30mm{0.012in)
Exhaust:0.40mm{0.018in}

Engine cold condition:

Intake: 0.20~0.30mm({0.008 ~0.012in)
Exhaust: 0.30 ~0.40mm{0.012~0.016in)

ASSEMBLY OF ENGINE 1A

1/4turns further

Fig. 1A-131

Fig. TA-134




1A ASSEMBLY OF ENGINE

2. Adjust the valve clearances by following the proce-
dures below if they are not within the standard.

{1) Face the intake cam straight upward,

(2) Move the tappet so that its notchis at the man-
ifold side, so that access to the adjusting disc is
gasy.

(3} Using the tappet holder (48 5120 220}, press the
tappet down 1o the position where the
adjusting disc becomes accessible,

{4} Using & small screw driver or similar tool, take
out the adjusting disc.

{6) Select an appropriate disc depending on the
valve clearance measured. Install it and check
the clearance again,

MOTES

{a} The number marked on the disc indicates its
thickness.

Example ;3825 means 3.825mm{0.10568in)

{b) In case of valve clearence being larger than stan-
dard valua, use thicker ona than the disc which is
assembled as much as the difference between
sctual measured values and standard values.

3. Cylinder head cover
{1) Place the gasket in position on the cylinder head
cover assembly,
{2) Apply a coating sealant to the shaded areas
shown in the figure,
(3} Install the cylinder head cover, and tighten it to
the specified torque.
Cylinder head cover tightening torque:
0.7~1.0m-kg(5~7ft-Ib)

Caution.
Don't give impact to cover.

{4) Install the blow-by hose.

Fig. 1A-135

Cam{IN.}
/ In case of standard
value being 0.25mm ‘

selecting disc is

4.00+(0.30-0.25)=
4.05mm (0.159in)

Valve clearance

L0.30mm (0.01Zin)
_4.00mm
{01 5?:’:‘1}
Adiusting disc S
Usze
Fig. 1A-136
Head cover Apply - sealant

= A 50
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SPECIFICATIONS 1B

SPECIFICATIONS

Engine
Fa
Itam
Typa Gasoline, 4-cycle
Cylinder arrangement and number In-line, 4 cylindars
Combustion charmber Multispherical
Valve system OHC —belt driven 8 valvas
. . Displacement cclcuin) 1,789
Bore and stroke mm{in) 860 x 77.0 (3,386 % 3.031)
[
Compression ratio 26
Compression pressure kPalkg/em®, ps}—pm 1128 (115, 163.3) — 270
Open BTDC 19°
N
Close: ABDC 51"
Valve timing
Open  BBDC 57°
EX
Close® ATDC 13"
] 0.30(0:012})
Valve clearance mm(in)
EX 0.30{0.012)
” Idle speed rpm MTX 760 *%0
Ignition timing BTDC 6"
Firing order 1=53 =4 =2
Maximum power ps-rpm B5 = 5500
Maximum torgue mekg(ft-lb)-rpm 13.4486.7)— 3.000

1B—3
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K TROUBLESHOOTING GUIDE

—

Problem

Paossible Causs

Correction

insufficient power

Insufficiant comprassion
Improper valve cledrance
Compression leakage from valve seat
Seized valve stam
Weak or broken valve spring
Burned cylinder head gasket
Cracked or distorted cylinder head
Sticking, darmaged, or warn pistan ring
Cracked or worn piston

Adjust

Repair{grind the valve)
Replace

Replace

Replace

Replace or repair
Replace

Replace

——rmrrm

Malfunction of fuel system

Refer to section 48

Excessive oil consump

tion

Qil working up

Worn or sticking piston ring or piston ring groove Replace

Worn piston or cylinder Replace
il working down

Worn valve seal Replace

Worn valve stem or guide Replace

Oil leakage

Difficult starting

Malfunction of engine—related components
Burned valve
Waorn piston, piston ring, or cylinder
Burned cylinder head gasket

Replace
Replace
Replace

Malfunction of fuel system

Befer to section 4B

Abnormal combustion

Malfunction of engine—related components
Improper valve clearance
Sticking or burned valve
Weak or brokan valve spring
Carbon accurnulation in combustion chamber

Adjust

Replace

Replace

Eliminate the carbon

Malfunction of fuel system

Refer to section 48

18—4

Poor idling Malfunction of engine—related components
Poor valve-to-valve seat contact Repair or replace
Improper valve clearance Adjust
Failed cylinder head gasket | Replace
Malfunction of fuel system " Refer to section 48
Engine noisa Crankshaft or bearing related parts
Excessive main bearing oil clearance Replace or repair
Excessive crankshaft end play Replace or repair
Main bearing seized or heat—damaged Replace
Excessive connecting rod bearing oil clearance Replace ¢r repair
. Connecting rod bearing seized or heat—damaged Replace
- — e— ———




TROUBLESHOOTING GUIDE 1B

.—

Problem Possible Cause Correction
Engine noise Piston—related parts
Waorn cylinder Replace
Worn piston or piston pin Replace
Seized piston Replace
Damaged piston ring Replace
Bent connecting rod Replace
Valves or timing related parts
Excessive valve clearance Adjust
Broken valve spring Replace
Excessive clearance between valve stem and guide Replace
Insufficient lubrication of rocker arm Replace
Others
Malfunction of water pump bearing Replace
Improper ¥V —ribbed belt tension Adjust
Malfunction of alternator bearing Replace
Exhaust gas leakage Rapair
Malfunction of fiming belt tensioner Replace

1B—-5
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KJ DISASSEMBLY OF ENGINE

After separating the transaxle from the engine, remove each parts in the order shown in the figure 1B-2 10 1B-6.

Fig. 1B-2

1. V-beit B, Inlet pipe Ass'y & water hose(lower) 9. Insulatar

2, Alternator 6. Oif level gauge 10. Exhaust manifold

3. Alternator bracket 7. Spark plug cable & distributor 11. Qil fliter

4, Alternator strap & bracket 8. Coolant outlet & thermostat 12, intake manifold ‘

1B—86
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@ DISASSEMBLY RELATED TO THE TIMING MECHANISM
| :

See Fig. 1B—B

Fig. 1B-3

14, Crankshaft pully 17, Tensioner spring & tensioner 20. Front housing Ass’y

15. timing belt cover{upper) 18, Timing belt 21, Water pump {complete)
.‘IE_ Timing belt cover{lower) 18, Camshaft pully 22, Timing belft crankshaft pully

18—7
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e S

@ DISASSEMBLY RELATED TO THE CYLINDER HEAD

Fig. 1B-4

23, Cylinder head cover{complete)
25. Cylinder head tension bolt

26. Rocker shaft equipment

27. Camshaft Ass'y

28, Cylinder head(complete)

29 Valve cotter pins 34: Valve seals
30. Valve springs seats{upper) 36: Valve guides & clips
31, Valve springs{inner and outer) 36, Cylinder head gasket
32, Valves ‘
33. Valve spring seats(lower)
— R
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@ PARTS RELATED TO THE LUBRICATION SYSTEM AND THE FLYWHEEL

Fig. 1B-5
37. Clutch cover Ass'y 40, End plate 43, Oil strainer

38, Clutch 41, Engine bracket No.3 44 Rear cover Ass'y
39, Flywhesl Ass'y 42, Qil pan 45 Ol purnp body Ass'y

1B—9
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@ PARTS RELATED TO THE CRANKSHAFT & PISTON ASSEMBLY

S

Fig. 1B-8

46, Connecting rod caps
47, Connecting rod bearings
48, Connecting rods & pistons

449, Piston rings 52, Main bearing
B0. Main: bearing cap 53, Cylinder block Ass'y
51. Crankshaft & pilot bearing .

1B—10
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NOTES ABOUT DISASSEMBLY

{1) Inspect each part individually during disassembly for the way it was assembled, and for deformation, wear, and
damage.

{2) Mark or otherwise indicate parts which are similar (pistons, piston rings, connecting rods, valve springs, ete.) so
that they can be reinstalled in the cylinder they were removed from,

(3) Be sure all disassembled parts sre pleced so that they are in order and for the correct cylinder.

{(4) After steam-cleaning the parts, use compressed sir to blow off any remanining water (especially from pilot bear-
ing).

@ DISASSEMBLY PROCEDURES
. NGINE HANGER

. After separating all connections, install the engine
onto the engine hanger(49 G030 005) attached to
the engine stand({49 0107 680A).

2. Drain the enging oil,

43 0107 GBEOA

Fig. 1B-7

TIMING BELT

1. Remove the tensioner spring after loosening the
tensioner lock bolt,

2. Remove the timing belt,

Caution.
“ - Use chalk to mark forward movement direction of
the timing beit. This is to prevent incorrect. installs-
tion if it is used again.

Fig. 1B-8

CAMSHAFT PULLEY

i. As shown in the figure, remove the pulley, using a
screwdriver or similar tool to prevent it from turn:
ing.

1B8—11
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CRANKSHAFT PULLEY AND TIMING BELT

CRANKSHAFT PULLEY

Connect the ring gear brake(48 E301 060} to the fly-
wheel assembly, and then remove the crankshaft pul-

ley and the timing belt crankshaft pulley.

ROCKER SHAFT EQUIPMENT

Loosen the rocker shaft equipment bolts in the num-
bered order shown in the figure, Loosen them each a

little at a time, in order,

Caution .

Do not remove the bolts. Remove them together with

tha rocker shaft equipment.

Do not mix up the various parts of the rocker shaft

aquipment during disassembly.

CYLINDER HEAD (COMPLETE)

Loosen the cylinder head{retaining)} boits in the num-
bered order shown in the figure. Loosen them each a

little at & time, in order,

VALVES

1. Remove the valves from the cylinder head by using
the valve spring lifter & pivot (49 0635 1004 & 49

G030 222).

2. While removing the valve guides & clips and the
valve seals, inspect and, if necessary, repar them,

(See Fig. 1B-20)

Fig. 1B-12

49 DB36 1004

Fig. 1B-13
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CLUTCH COVER ASSEMBLY AND FLYWHEEL
ASSEMBLY
Remove the clutch cover assembly and fiywheel as-

sembly {or drive plate assembly) by using the ring
gear brake{49 E301 060).

."ILUT BEARING

Remowve the pilot bearing from the crankshaft by using
the needle bearing pullar {49 1285 071).

PISTONS AND CONNECTING RODS
1. Before disassembling the pistons and connecting
rods, check the oscilation torque of the connacting

rods.,
2. As shown in the figure, check 1o be sure that the

“ large end of each connecting rod descends by the
free weight of the connecting rod when the large
3. If not, replace the piston and the piston pin.

end is raised all the way.

4, Remove the piston pin by using the piston pin set-
ting tool{49 G030 040).

49 1285 0N

Fig. 1B-15

49 G030 042

Connecting rod
Piston
49 G030 045

49 G030 041

Fig. 1B-17

1B—13
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K1 INSPECTION AND REPAIR

@ PREPARATION

1. Clean all parts, being sure to remove ali’gasket fragments, dirt; oil or grease, carbon, moisture residus, and

other foreign materials,
2. Inspection and repair must be done in the specified order,

Caution,
- Do not damage the joints or friction surfaces of aluminum alloy componants({such as the cylinder head or pistons).

@ CYLINDER HEAD(COMPLETE)

1. Inspection and repair of cviinder head
{1} Inspect the cyinder head for damage, cracks,
and leakage of water and oil. Replace the cylin-
der head if necessary.
{2} Measure the cylinder head distortion in-the six
drections shown in the figure.
Distortion:0.15mm({0.006 in)} max

Caution;

+ Bafore grinding the cylinder head, chack the follow-
ing and repair or replace the cylinder head as neces-
sary.

Sinking of valve seats
Damage of manifold contact surface
Camshaff oll clearances

{3} If the cylinder head distortion exceads specifica-
tion, .grind the cylinder head surface,
If the cvinder head height is not within specifi-
cation, replace it,
Height;91.95~92.05mm{3.620~3.624in )
Grinding: 0.20mm{ 0.008in) =5 ™

2. Inspection-and repair of vaives
{1} Check the valve stem for wear, damage, bend- Diameter
ing, or dented stem ends, and replace If neces- o

sary. F“

{2} Check for roughness or damage on the valve
faces. If the problem is slight, repair by using a

valve refacer, / \Thmknass \__

{3} Check the thickness of the valve head, y. S 5 ‘

If it exceeds the use lmit, replace.
Fig. 1B-20

1B—14




Valve stem diameter limit;

Iritake 7.980mm{0.3142in)

Exhaust 7.975mm{0,3140in)
Valve head thickness limit:

Intake 0.5mm{0.020in}

Exhaust 1.0mm{0.03%in})

. Inspection and repair of valve guides
. {1} Measure the difference between the inner diam-
eter of sach valve gquide and the diamter of the
corresponding valve stem:
Replace the valve guide if the measurement ex-
ceeds the limit,
Gap limit:0.20mm(0.008in)

NOTE
+ Measurement can also be made by the simple meth-
odin (2).

(2) Measure the play of the valves,

Cautions:
» Measure after taking the valves out of the valve

seats.
' - Measure at a point close to the valve guide,

4. Replacement of valve guide
(1) Removal
D) Use a pair of pliers to pull the valve seal from
the valve guide.
@ Remove the guide from the side opposite 1o
the combustion chamber by using the valve
guide installer (49.0227 251A).

INSPECTION AND REPAIR 1B

Fig. 1B-21

42 0221 251A

!
Fig. 1B-24
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1B INSPECTION AND REPAIR '

{2} Installation

Fit the clip onto the valve guide, and then use
the valve guide installer (49 0221 Z51A) to tap
the valve guide in from the side opposite to the
combustion chamber until the clip’ barely con-
tacts the cylinder head {19.1~19.6mm, 0.752~0.
772in} from the seat of the valve spring to the
end of the valve guide{Dimension A).

Cylinder head

Cautions!

- If tha valve guide is replaced, check the gap be-
tween the valve and guide onde again.

» The valve seal should be installed after inspection
end repair of the valve saat.

- Although the shapes of tha inlet and exhaust valve
guides are different, during replacement; use the ex-
haust valve guide on both sidas. |

8 PP

P T | ey

b o= -

L]
IN EX

b, Inspection of valye spring
{1} inspect each valve spring for cracks or damage.
Replace if necessary.
(2} Check the free length and angle: Replace if nec-

esSary.
Free length limit .
Outer: 52mm(2.05in}
Inner: 44mm(1.732in)
Out-of-square max. . 1.8tmm{0.071in)
|
Fig. 1B-27
Out~of-sguare
Pl
Fig. 1B-28 o
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E. Inspection and repair of valve seat.

{1} Check for roughness or damage of surface
which contacts valve face. If necessary, use a
valve seat culter or valve seat grinder to cut
to the specified shape. '

Caution:
« Carafully check the contact surface ({with the
valva} and the contact width throughout the cut-
ting.

should be at the center of the valve face,
{3} Use compound to seat the valve and valve seat.

. . {2} Check the surface which contacts the valve. It

Caution;
* Replace the valve seal after the checks in (2) and

{3).

(4) Check the shrinkage of the valve seat,
If the shrinkage is 0.5~ 1.6mm{0.0196~0.0590in),
insert 2 washer of equivalent- thickness into the
valve spring seat part,
If more than 1.5mm{0.05%0in), replace the cylin-

der head,
“L"{valve seat shrinkage) standard:
Intake:; 46.5mm{1.831in)
Exhaust: 46 5rmmi( 1.83%n)
“L" firnit
Intake: 48.0mm{1.8%n)
Exhaust: 48 Omm({ 1.89in)

7. Installation of valve sesl
Install the valve seal onto the valve guide by using
the valve seat pusher (49 GO30 160).

Caution:
After inspaction. and repair of the valve segl, be sure
to use the special tool for installation. If it is not in-
stalled correctly, the oil might work down.

INSPECTION AND REPAIR 1B

—
1
Valve Saat . Valve seat
width 75" width
(1. 4mm) ] ‘{ 1.4mm)
15 &5
457" s
IN EX

Fig. 18-29

Seat contact width
1 Aenim {0085 in)

Fig. 1B8-31

49 G030 160

Fig. 1B-32
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8. Installation of valve spring
Install the ”_E'l"e spring, spnrjg seat and ca!l;r p.ms : 49 0636 100A
onto the cylinder head by using the valve spring hift- .
er and pivot {49 0636 100A & 49 GO30 222}

® CAMSHAFT ASSEMBLY

1. Inspect the camshaft for wear and damage. Replace

if necessary,
Standard cam lobe height:
Intake: 38.202mm{ 1.504in)
Exhaust: 38.202mm{ 1.504in)
Cam lobe height limit:
Intake: 38.002mm( 1.496in)
Exhaust: 38.002mm{ 1.498in)

2. Measure the wear of the journal at the 4 places
shown in the figure (directions A and B, 2 places
front and rear). Replace the camshaft assembly if
Necessary,
Journal elliptical limit: 0.05mm(0.0020in)
Standard journal diameter:
Front & rear: 31.940 ~31.985mm
{1.2575 ~ 1.2548in)
Center(3 places): 31.910~31.935mm
|: 1.2063 ~ 1.25?3“1} Fiﬁ. 13__35
Front oil seal sliding surface. 33.961~34.000mm
(1.3370~1.338in)
Front oil seal sliding surface )
Front journal Finet Jouma!
Canter Jouran| Fusl cam
Fig. 1B-36 .
__ ___ _ I
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3. Check the camshaft for deflection,
Deflection :0.03mm{0.0012in)

NOTE:
Install the front and rear journzls on &8 V—block to
meke the measuremant.

4. Measure the camshaft end play. If it exceeds the
. . hmit, replace the camshaft assembly or the cylinder
head| complete).

End play: 0.20mm{0.008in )
Standard. 0.08mm~0.18mm
(0.0031~0.0063in)

ROCKER ARM AND ROCKER ARM
SHAFT

1. Check for wear or damage to the sliding surface of
the rocker arm shaft and the rocker arm. Replace if

recessary,
Clearance between the rocker arm and the rocker

arm -shaft:0.10mm(0.004in)

@ CYLINDER BLOCK

1. Inspection and repair

(1) Inspect the cylinder block for dampness, dam-
aqe, or cracks, Replace if necessary,

(2) Measure the distortion {degree of flatness) of
the top surface of the cylinder block at the 6
places shown in the figure.
Distortion:0.15mm(0.008in)

Fig. 16-40
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{3) If the distortion exceeds the limit, repair by
grinding, or replace the cylinder block.

{4} Check the cylinder wall for scoring or signs of
seizure, If there are any problems, rebore or re-
place,

Measure the cylinder bores in X and Y drections at
three levels {A, B, and C) in each cylinder as shown,

Cylinder bore
Standard. 86.000 to 88.01%9mm(3.3858 to 3.3886in)
0.25mm(0.010in} oversize.

86.250 to 86.269mm{3.3957 to 3.3964in)
0.50mm(0.020in ) oversize:

BB.500 to 86.519mm{3.4055 to 3.4063 in)

Caution.
The boring size should be based on the size of an
oversize piston and be the same for all cylinders,

« If the ocylinder bore exceeds the maximum, rebora
the cylinder to oversize.

- If the difference betwesn measurements A and C
exoeeds the maximum taper, rebore the cylinder to
oversize.

Taper :0.019mm{0.0007in) max.

- If the difference betwsen measurements X and Y
exceeds the maximum out—of—round, rebore the
cylinder to oversize.
out—of — round: 0.0 19mm{ 0.0007in Jmax.

If the upper part of a cylnder wall shows uneven
wear, remove the ridge with a ndge reamer,

=20
%
J
<30

Fig. 1B-41

%

O
d
)
o

|

Fig. 1B-42
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PISTON AND PISTON RING

If the piston is replaced, the piston rings must also be

replaced,

1. Inspect the outer circumferences of all pistons for
seizure or scoring, Replace the piston If necessary,

2. Measure the outer diameter of each piston at a
right angle (80°) to the piston pin, 18mm{0.708in)
below the ol ring land lower edge,

Piston diameter

Standard. 85.944 to 85.984mm(3.3836 to 3.3844in)
0.25mm(0.010in) oversize:

86.194 to B6.214mm(3.3935 to 3.3943in)
0.50mm({0.020in ) oversize.
86,444 1o 88.464mm/( 3.4033 to 3.4041in)

3. Measure the-piston—to—cylinder clearance,
Maximum: 0. 15mm{0.008in)

4. 1f the clearance exceeds the maximun, replace the
piston or rebore the cylinders to fit oversize pis-
tons,

Piston and Piston Rings

1. Inspect the piston rings for damaae, abnormal wear,
or breakage. Replace the piston rings, if necessary.,

2. Insert the piston ring into the cylmder by hand and
use the piston to push it to the bottom of the ring
travel,

INSPECTION AND REP AIR

1B
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3. Measure the piston ring to ring land clearance
around the entire circumference using a new piston
ring.

Clearance
Maximum:0.15mm{0.008in)

4, Measure each piston ring end gap with a feeler
gauge, Replace the piston ring if necessary,
End gap
Maximum: 1.0mm{0.039in)

@ CONNECTING RODS

1. Measure each connecting rod for bending or twist-
ing
Bending:
0.075mmi(0.002%in } max.per 50mm{ 1.8685in)
Twisting:
0.180mm({ 0.007in Jmax.per 50mm( 1.9685in)

@ CRANKSHAFT

1. Check the journals and ping for damage, scoring, and
oll hale clogging:

2. Set the crankshaft on V —blocks,

3. Measure the crankshaft runout at the center journal,

4 Replace the crankshaft if necassary,
Runout:0.03mm({0.0012in)

Standard journal diameters

Main journal diameter . 59.837~59.955mm
(2.3598-~-2.3605in )
Crankshaft pin diameter: 50.940~50.855mm

(2.0056~2.0061in)
Rear housing assembly oil seal sliding surface:
£89.946 ~90.000mm(3.5412~3.5434in )
Oil pump body assembly cil seal sliding surface:
33.861~34.000mm( 1.3371~ 1.3386in)

Fig. 1B-48

Fig. 1B-50

| Rear housing
assembly oil
seal sliding
surfpce

Main joumal

A\ 4

sliding - surface

Fig. 1B-52
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@ ~
3. Measure the 4 places{directions A and B, 2 places
front and rear) shown in the figure for uneven wear |

of the sliding surface of the oil seal, pin, and journal,
Journal slliptical limit : 0.05mm{0,0020in)

4_If the-wear exceeds the limit, grind the crankshaft to

agree with the undersize bearing. |

Journal grindings 0.75mm(0.0295in}
Undersize bearings:

0.25prn{0.010m), 0.50mm(0.020in}

0.75mm(0.0295in )

Fig. 1B-53

Caution:
.. When grinding the journal or pin, pay attention to the
sach dimension “R" of ths fillats,

Faet "R™ R ammi 012 in)

Fig. 18-54
% FLYWHEEL ASSEMBLY ) . |

1. Check the clutch disc contacting surface for scoring
dorasions, roughness, or distortion,
Repair or replace if necessary,
Distortion:0.20mm(0.008in)
2, Check for damage or wear of the ring gear teeth,
“ Replace if necessary,

| S—
Fig. 1B-55
¥ TIMING BELT B |
1. Replace the beit if there is any oil, grease, or mois- Hnamﬂgﬂ, WEET
ture on'it. [Ith.
2, Check for damage, wear, peeling, cracks, or Peeling :I::H
hardening, EH
Replace if necessary, 1
{
Crack v
| \ |
' |

. Fig. 1B-56
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Cautions:
. Never twist the timing belt forcefully, turn it inside
out, or bend it.
- Be very careful not to allow cil, grease, or moisture -
on the belt. éﬁ: W
X

25mmf{ 1.0in)

2 ==}

Fig. 1B-57

@ TENSIONER

1. Check the rotation of the pulley, and check for play or abnormal noise. Replace if necessary.

Cautions.
- Do not clean the tensioner with cleaning fluids,
- If it is dirty, use 8 rag to wipe it clean, so as to avoid scratching it.

@ TIMING BELT CRANKSHAFT PULLEY AND CAMSHAFT PULLEY

1. Check the pulley teeth for damage, wear, deformation, etc.
Replace if necessary.

Caution:
Do not clean the pulley. If it is dirty, use a rag to wipe it clean, so as to aveid it being contaminated by oil, ete.

@ TIMING BELT COVERS(LOWER AND UPPER)

1. Check for deformation or cracks, Replace if necessary,
3. Check the gasket for deformation, cracks, or hardening.
Replace if necessary,
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3 ASSEMBLY OF ENGINE

NOTES FOR ASSEMBLY

{1) Ba.sure all parts are clean bafore installation.
{2) Apply sliding and turning parts with new engine oil.
{3} Do not reuse gaskets and oil seals.

(4) During assembly, once again check ritical clearances, end plays, oil clearances, bands, etc.

(5} Tighten bolts of critical parts to the specified torques.

(6} Replace plain bearings if they are peeling, burned, or otherwise damaged.

@ PISTONS AND CONNECTING RODS

&

Install the pistons and connecting rods by using. the

piston pin setting tool{43 G030 040).

(1) Align the oil hole in the large end of each con-
recting rod opposite to the "F* mark on the pis-
ton,

(2) Apply 2 coating of engine oil to circumference
of each piston pin and to the small end of each
connecting rod,

(3} Set the piston pin setting tool {49 G030 (40) in
position,

{4) Press the upper part of the installer (49 G030
042} with a press in order to force the piston

Oil hola

Prass in type

Fig. 1B-58

To press in

Piston pin

Piston

48 G030 042

Connecting
rod

i n. Piston pin
Caution: 49 G030 043
Insert the piston pin from the direction of the “F"
mark on the piston.
489 G030 D41
{5) The piston pin should go in until the lower end Fig. 18-59
of the guide {43 G030 (43) contacts the bottom
of the block (49 G030 041).
{6} The pressing force is B500~1500ka{1102~
3311b), if the pin cannot be pressed in within
this range, replace the piston pin or the con-
nacting rod,
Caution:
After pressing in the piston pin, check the oscillating
torque of the connecting rod.
___ — — E—
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2. Install the 3—piece oil ring onto the piston as fol-
lows:
{1} Install the spacer.
{2} Install the upper side rail:
) Insert one edge betwseen the groove and the
spacer, and press it firmly with your thumb,
@ Next, finish instaling by pressing the ral with
your other thumb,
(3) Install the tower side rail in the same way as the
upper side rail,

Cautions.
+ Be careful ebout the direction of the spacer opening.
« After installation of the upper and lower side rails,
chack to ba sure that thay turn smoothly in both di-
rections,
+ Apply a liberal coating of engine oil during installa-
tion.

3. Use a piston ring inserting tool {commercially avail-
able) to install the piston rings to the pistons.

Cautions:
+ Install the lower piston ring first, and then the
Upper one.
» The rings should be mounted o that the “R™ marks
face upward.

- Apply a libera! applying of engine oil during installa-
tion,

» The opening of each ring should be as shown in the
figure.

Oil ring
{upper rail}

Oil ring {expander)
Gil ring (lower rail)

Qil ring{expandar)

Fig. 1B-61

Fig. 1B-62

Compression
ring (No.1

Compression ring (No.2)
Compression ring (MNo.1)

g
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4, Insert each piston and connecting rod into the cylin-
der block by using & piston inserting tool{commer-
ciglly availabie).

Cautions:
- The pistons must be inserted so that the “F" marks
faca the front of the cylindar block.
+ Apply a liberal coating of engine oil to the cylinder
walls, piston circumference, and rings.

Fig. 16-64

.ﬁ CRANKSHAFT ASSEMBLY

1, Install the main bearings into the cylinder block,

Cautions: ﬂ ﬂ ﬂ ﬂ
- The shapa of the center main bearing on the cylin-

der block side is different from. that of the other ﬂ ﬂ

main bearings.

+ No ail, dirt, ete. should be on the back surface of
the bearings.

oo

{1} Check the ol clearance of the crankshaft and |
main bearings as follows by using a Plastigauge,
1) Remove any oil, dirt, etc. from the journal or
bearing.
{# Position the Plasti—gauge on the top of the
journal{in the journal axial direction);
I Set the main bearing ¢ap in position, and tight-
en it to the spedcified torque.
Main bearing cap tightening torgue!
8.4~9.4m-kg{61~68ft-Ib)

Fig. 1B-87
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@) Remove the main bearing cap, and measure the
ol clearance,

@& If the oil clearance exceeds the limit, repair the
crankshaft by grinding, and use undersize bear-

Ings,

Caution:

- There are 3 sizes of undersize bearings 0.285mm(0.
010in), 0.50rmm(0.020in) and 0.75mm{0.030in) de-
cide which size to use after measuring the crank-
shaft end play.

[2) After checking and correcting the oil clearance,
apply a coating of engine oil 10 the main bearing
and main journal, and then install the crankshaft.

Cautions:
- Position the plasti-gaupe horizontally on the crank-
shaft, away from the oil hole.
- Do not rotate the crankshaft when maasuring the
il clearance,
« Install the main besring cap according to the cap
No. and +— mark.

{3) Check the crankshaft end play.
If it exceeds the mit, use the center main bear-
ing to make the adjustment,

Standard end play: 0.08 ~0.282mm

{0.0031~0.001in)

End play limit: 0.3mm{0.012in)
Center main bearing standard Width:

27.94 ~27.99mm

(1.1000~ 1.1020in)

Underize center main bearing undersize

0.25mm(0.010in); 28.04 ~28.089mm
{1.1040~ 1.1058in}
0.50mm(0.020in): 28.12~28.17mm
{1.1067~1.1081in)
0.75mm(0.030in ) 28.20~28.25mm
{1.1141~1.1122in)
Standard. 27.94~27.99mm

(1.0899~ 1.1019in)

Fig. 1B-70

Fig. 18-71
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2, Use a piece of pipe to tap the pilot bearing onto the

oo

crankshaft.

Cautions:
+ Apply a coating of engine oil to the outer circumfer-

ence of the bearing and the crankshaft.

+ Sat 'a piece of pipe against the outer race of the

bearing and tap svenly.

- After installation, apply the bearing with greass,

3, Install each connecting rod cap as follows:
{1) Check and adjust the connecting rod bearing.and

crankshaft pin journal oil clearance by the same
procedure used to check and adpust the erank-
shaft and main bearing oil clearance,
Connecting rod cap
Tightening troque’8.6 to 7.0kg-m
{48.2 1o 51.1 ft-1b)
Main bearing oil clearance:0.027 to 0.067mm
{0.0010 to 0.0028 in)
Undersize connecting rod besarings.
0.25mm{0.010in),
0.50mm({0.020in),
0.75mm{ 0.030in)

Cautions:
- Align the matching marks on the cap and on the

connecting rod when installing the connecting rod

cap.
- Don't forget to apply ol after maasurement.

{2) Check the end play of the connecting rod.

End play :0.30mm{0.012in)

Caution’

+ Measure the connecting rod gap before installation.

Fig. 1B-73

Matching mark

Fig. 1B-74

» Measuring
place

Fig. 1B-75
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@ REAR COVER ASSEMBLY AND END
PLATE

1. Press the oil seal into the rear cover.

Caution:
Bafore pressing in, apply the rear cover and the oil
saal with angine oil,

2. Connect the tubular pin to the cylinder block, and
then install the rear cowver assembly through the
gasket,

Rear cover assembly tightening torque:
0.8 to 1.2kg-m(5.9 to 8.7ft-Ib)

Caution:
Apply engine oil to seal lip, before installing cover.

3, Cut away the part of the gasket which projects out
from the rear cover assembly to the il pan,

Caution.
+ Be careful not to scratch the rear cover assembly.

4, Install the end plate.
Tightening torque: 1.9 to 3.1kg-m(13.7 to 22.4ft-Ib)

Fig. 1B-7
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@ OIL PUMP BODY ASSEMBLY

1. Install an O —ring applied with grease (lithium base,
MLGI No,2) onto the oil pump body assembly,

2, Connect the tubular pin to the ol pump body as-
sembly, and then install after applying with sealant
B15{part no, 1016 77 739),

Cautions:

« Do not let sealant get into the il hole.

+ Apply engine oil to the oil seal lip.

- Before applying the sealant, use a rag to clean away
any dirt or grease from the contact surfaces of the
cylinder block and the oil pump body assambly.

.. - Apply the sealant continuously without eny inter-
ruption around the bead as shown in the figure(fig.
1B-81),

+ After instsllstion, clean away any sealant which
oozes out,

Tightening torgue: 1.9 to 2.6kg-m{ 13.7 to 18.6ft-b)

@ OIL STRAINER AND OIL PAN

I, Install the oil strainer onto the oil purmp body and
cylinder block.
Tightening torque:0.8 to 1.2kg-m(5.9 to 8.7ft-Ib}

“, install the oil pan.

Cautions:

+ Bafore applying sealant, use a rag to remove any
dirt or grease from the contact surfsces of the oil
pan and cylinder block.

 Apply sealant all around the inner surfaces of bolt
holes[ thickness 2-~4mm(0.078~0,157in)].

« Overlap the ends of the sealant.

+ Apply sealant to only the cylinder block side or the
oil pan side.

Qil ring |
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- After applying the sealant, the oil pan must be
tightened completely within 30 minutes.

- |f a gasket is used, apply sealant to the shaded are-
es in the figure and then install the gasket and the
oil pan.

Oil pan tightening torque:0.7~12m-kg(5.1~8.7ft-b)

@ FLYWHEEL ASSEMBLY, CLUTCH
DISC AND CLUTCH COVER

1, Install the flywheel assembly.
Flywheel assembly tightening torque:
9.8~10.5m-kg(71~76ft-b)

Apply the lock bolt
with sealant
Caution: /
Apply sealant{part no. 8530 77 743) onto the lock bolt %
to prevent oil lsakage from stud bolts.

Cautions: _
« Usa the ring gear brake {48 E301 060} to install the '
flywheal assambly.
+ After installation of the flywheel assembly, don't re-
move the ring gear brake {49 E301 060).

NOTE
Installation of the flywhseel assembly will be easier if the
Mo.1 piston is at top dead canter,

Fig. 1B-88

2. Install the clytch dise and clutch cover by using the
clutch disc center tool{49 SEQ01 310].
Clutch cover tightening torque:
1.8~2.7m-kg{0.071~0.106ft-b)

Cautions:
- Don't forget to insert the spring washer.
- Ba careful of the ingtallation direction of the dutch
disc.{Ses saction 6.)

Fig. 18-87 ' ‘
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@ ENGINE BRACKET NO.3 AND
WATER PUMP(COMPLETE)

1. Install the engine bracket No.3.
Tightening torque:3.8 to 5.3kg-m(27.7 to 38.6ft-Ib)

2. Install the water pump{complete} with a gasket.
. . Tightening torque: 1.9 to 2.6kg-m(13.8 to 18.97t-Ib)

@ CYLINDER HEAD AND ROCKER
SHAFT ASSEMBLY

1, Use a rag to thoroughly clean away dirt and grease
from the top of the gylinder block.
”2_ Place the gasket in position,

Caution:
- Use a new gaszket.

3. Install the cylinder head(complete).
Cylinder head(completa) tightening torque;
B.2 to 8.8kg+m(59.7 to 64.1tIb)

Cautions!
- Tighten evenly, and in the order shown in the fig-

ure.
« Don’t forget to insert the plain washer.

Fig. 16-89

|denmtification place

Fig. 1B-91
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4. Install the camshaft, and check the oil clearance as
follows:
{1} Remove any oll, grease, or dirt from the journal
and the bearing,
{2} Position a “Plasti-gauge” on top of the journal
{journal axial direction},
{3) Place the camshaft cap in position, and tighten
to the specified torque,
Camshaft cap tightening torgue:
1.8 to 2.7kg-m(13.1 to 19.7ft-Ib)
{4) Remove the camshaft cap and measure the oil

clearance,
Standard oil clearances:
MNo.1 and 5 0.035 to 0.085mm
{0.0014 to 0.0033in)
Mo.2, 3and 4: 0.065 to 0.115mm
{0.0026 to 0.0045in)
Oil clearance: 0.15mm{0.0058in }

{&) If the ol clearance exceeds the fmit, replace the
cylinder head{compleie) and the camshaft cap,

Caution:
- Usa a new cylinder head gasket.

5. After checking and correcting the oil clearance,
apply the journal and the bearing with engne ol
and then place the camshaft in position,

Caution:
- Be surs that the knock pin of the camshaft faces

straight up.

6. Assemble the rocker shaft equipment

Cautions:
- Liberally coat with engine oil during the installation.
- The rocker arm shafts({intake and exhaust, front
and rear) are not interchangeable.
« Rocker arms ‘No.1 and No.3 are the same, and No.2
and No.4 are the same.

Fig. 1B-82

Fig. 18-94
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NOTE
The installation bolts should ba seat.

7. Apply a thin coating of sealant to the shaded areas

. . in the figure.

B Install the rocker shaft equipment,

Cautions:
- Apply a liberal coating of engine cil to the camshaft
journal and sliding parts.
» When tightening the rocker shaft equipment, do so

” evenly, and in tha order shawn in the figure.
Tightening torque. 1.8 to 2.7kg-m(13.1t0 19.7ft-1b)

@ FRONT HOUSING ASSEMBLY

1, Press in the oil seal to the front housing.

Caution:
Apply a coating of engine oil to the contact surfaces
of the front housing and the ofl saal,

MNo.1

e ‘1'1'
SIS 'w{

el

(T[] &
f g

Commonness

Fig. 1B-85

Fig. 18-98
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2. Apply the oil seal lip with engine oil, and then instal
it with a gasket.

Caution:
+ Be sure there i3 no grease or dirt on the gasket.

Tightening torque: 1.9 to 2.6kg-m{13.8 to 18.9ft-Ib)

NOTE
There is an embossed mark on the front of the front
housing for identification.

Fig. 1B-100
@ TIMING BELT MECHANISM |
1. Install the timing belt crankshaft with the semicircu-
lar key.
Tirning belt crankshaft pulley bolt tightening torque:
16 to 17kg-m(116.6 to 123.8ft.b) '
Fig. 1B-101
NOTE
Before installation of the timing belt mechanism, re- H-h

Matching - mark

versa the direction in which the ring gear brake (48
E301 080} faces.

Cautions:

- Apply a coating of engine oil to the semicircular key
and to the contact surfaces of the timing belt crank
pulley and crankshaft.

+ Tha matching mark on the oil pump bady. assembly
should be aligned to the semicircular key.

Fig. 1B-102 ‘
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2. Install the camshaft pulley, and then tighten the bolt,
being sure to use a washer,

Cautions:
+ Installation should be made so that the top mark
“A" an the camshaft pulley is at the exact top.
: Ba sure that the matching mark “A” on the front
housing and the top mark on the camshaft pulley
should be matched.

Camgshaft pullay lock bolt tightening torque:
. 4.8 to 6.6kg-m(34.9 to 48.1ft-bb}

3. Install the tensioner.
4_Install the tensioner spring.

Caution:
Be carsful to use the correct spring.

‘ 5. Position the tensioner all the way to the intake side,

and then temporarily secure it by tightening the lock
bolt.

6. Install the timing belt.

Cautions:
» Be sure the timing belt is installed in the cormect di-
rection, as indicated on the timing balt.
= Clean ‘away any oll, gresse, or dirt from the drive
part of the timing belt.
- Ba sura that there is no loosaness at the belt tan-
sion sida.

Tirning mark

Fig. 1B-103

Fig. 1B-106
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7. Tighten the timing belt to the correct tension as fol-
lows:
{1) Loosen the lock bolt of the tensioner, and apply
the spring tension to the belt.

Fig. 1B8-107

(2) Release the ring gear brake{49 E301 060),
{3) After turning the tming belt crankshaft pulley
twige in the normal direction; align to top,
{4} Tighten the tensioner lock boit.
Tightening torgue.
2.0 to 3.5kg-m{ 14.6 to 25.6ft.Ib)

{8} K the belt is reused, measure the tension be-
tween the crank pulley and the camshaft pulley,
and if tension is not correct, repeat steps (1),
{3), and {4).

p 12~14mm
¥ (0.47~-0.55in)
(10kg, 221b)

8. Install the lower timing belt cover.
Tightening torque:0.7 to 1.0kg-m({5.1 to 7.3ft-Ib)

Caution;
« Install the timing belt cover, together with a gasket.

Fig. 1B-110
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9, Install the upper timing belt cover,
Tightening torque:0.8 to 1.2kg-m(5.84 to B.78ft-Ib)

Caution:
+ Install the timing belt cover, together with a gasket.

10. Install the crankshaft pulley,

Tightening torque(through the plate) !
.. 1.25 to 1.75kg-m(9.13 to 12.77ft-Ib)

¥ FUEL PUMP

1. Install the fuel pump, together with the nsulator and
two gaskets,

Cautions.
” « Be sure there is no oil, grease, or dirt on the insula-

tor or gasket surfacas,
- Apply the fuel cam sliding part with engine oil.

Fig. 1B-113

¥ VALVE CLEARANCE ADJUSTMENT

Ne.t IN MNo.2 IN

1. With the No.1 piston at TOP, adjust the valve clear-
ance of Mo,1 and Mo,2 of ‘the intake side and MNo.1
and No.3 of the exhaust side,

2. Release the ring gear brake {43 E301 060), turn the
crankshaft one turn {forward direction), and then
adjust ihe restof the valve clearances,

.
o)

Mol EX Ne.3 EX

~ Fig. 18-114
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Valve clearances (warm engine)

Valve side:intake 0.30mm({0.012in)
Exhaust 0.30mm(0.012in)
Cam sideIntake 0.25mm{0.01in}
Exhaust 0.25mm(0.01in)

@ CYLINDER HEAD COVER(COMPLETE),
FILLER CAP, AND VENTILATION HOSE

1. Place the gasket in position on the cylinder head
cover assambly.

2, Apply a coating of sealant to the shaded areas
shown in-the figure,

3. Install the cylinder head cover {complate).
Tightening torque: 0.3 to 0.4kg-m(2.2 to 2.9t-b)

4. Install the filler cap and the ventilation hose,

@ OIL FILTER

Apply enging ol to the ol fiter O—ring and install the
fitter, tightening thoroughly by hand,

Fig. 1B-116

Seal washer

Fig. 1B-118
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@ ENGINE HANGERS

1. Install the front side engine hanger,
2 Install the rear side engine hanger and chp.
Tightening torque: 1.9 to 2.8kg-m(13.8 to 18.9ft-b)

. THERMOSTAT AND COOLANT
OUTLET

1. Install the thermostat with the jiggle pin facing up-
ward,
2 Install the coolant outlet with a gasket,

Caution:
The printed side of the gasket should face the rear

housing.
3. Install the upper water hose,

Caution:
The coolant outlet and water hose matching marks
should be matchad.

o

DISTRIBUTOR

1. Apply the O—ring with engine oil, and position it on
the distributor.

2. Match the distributor housing and drive gear match-
ing marks, and install to the front housing assembly
with the marks facing straight up. Apply the drive
gear with engine oil,

3, The distributor instaling bolts should be loosely

tightened.

Fig. 1B-121

Fig. 1B-122
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1B ASSEMBLY OF ENGINE

@ SPARK PLUGS AND SPARK PLUG
CABLES

1. Install the spark plugs.
Tightening torque: 1.5 to 2.3kg-m({10.9 to 16.8ft:bb)
2. Install the spark plug cables.

@ INLET MANIFOLD (COMPLETE)

1. Install the inlet manifold, together with a gasket,
Tightening torque: 1.9 to 2.6kg-m(13.8 to 18.9ft:Ib)

¥ WATER BY-PASS HOSE ASSEMBLY

1. Install the water by —pass hose assembly,

Cautions:
+ Hose clamps should face in the same direction,
. Apply & coating of vegetabla oil to the o—ring be-
fore installation,
Tightening torque: 1.9 to 3.1kg-m(13.8 to 22.6ft:Ib)

@ INLET PIPE ASSEMBLY AND LOWER
WATER HOSE

1, Install the inlet pipe assembly, together with gas-
kets,
Inlat pipe assembly tightening torques:
Water pump{complete) side:
1.9 to 2.8kg-m(13.8 to 18.9ft-Ib)
Engine bracket No.3 side:
3.8 to 5.3kg-m(27.7 to 38.6ft-Ib)

Fig. 1B-125

Caution.
- Ba sure there iz no oil, grease, or dirt on the gas-
kets or contact surfaces.
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ASSEMBLY OF ENGINE 1B

@

@ EXHAUST MANIFOLD AND AIR
INJECTION PIPES

1, Install the exhaust manifold, together with a gasket.
Tightening torque:2.2 to 2.8kg-m(16.0 to 21.1ft-Ib)

2. Install each part as shown in the figure,

@ ALTERNATOR STRAP, BRACKET

.. AND ALTERANATOR

NOTE
The parts, arrangement, and adjustrment values ralat-
ad to the alternator are differant for vehicles eguipped
with power steering and/or an eir conditioner. The fol-
lowing information is for standard models only. {Refer
to section 5 for information concerning modsals with
power steering and/or an air conditioner)

1. Install the alternator bracket,
Tightening torque:3.8 to 8.4kg-m(27 to 46ft:Ib)
2. Install the alternator strap,
Tightening torque; 1.8 to 3.0kg-m(13.7 to 21.9ft-Ib)
3. Install the alternator and clip,
4 Install the V—ribbed belt, and then mave the

” alternator to adjust so that the deflection is the
specified amount when a force of 10kg {220 b} is

apphed halfway between the crankshaft pulley and
the alternator puliey.

V —ribbed belt deflection
New balt: 6 to 8mm(0.24 to 0.31in)

Adjustment of old beit:
10 to 12mm{0.39 to 0.47in)

Caution’
When the belt is removed(if it is to be reused) or
whaen replacing the pulley, allow the engine to idle for
five minutas and then sot the deflection to the stan-
dard value specified above.

Fig. 18-127

Fig. 18-128
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1B ASSEMBLY OF ENGINE

@ ENGINE MOUNTS

1. Install the engine mounting bracket
Tightening torque: 3.8 to 5.3kg-m(27.7 to 38.6ft-Ib)

2, Install the engine torque stopper casing assembly,
Tightening torque: 3.8 to 5.3kg-m{27.7 to 38.6ft-b)

Fig. 1B-129
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2A  OUTLINE ‘

K3 OUTLINE
@ OUTLINE OF CONSTRUCTION

1, The ol pump is the crescent type, and directly drivery by the crankshaft.

2. The oil bypass filter is equipped to eliminate carbon, etc. in. the'engine oil and improve efficiency.

3. The oil filter relief valve is equipped in the oil filter body, just as is within the oil filter, in-order 1o protect the
angine if the oil filter becomes clogged, at that time oil pressure warning light operates to warn the driver,

4. The water—cooled il cooler is gquipped.

5. The oil jets are provided to coolthe pistons,

@ FLOW CHART

Fig. 2ZA-1
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SPECIFICATIONS 2A

K SPECIFICATIONS

LUBRICATION SYSTEM

FORCE—FED TYPE

Type Crescent inner gear type
O purry: oi i
pressure control valve opening .
prassure E.Gkgfﬂr‘r‘rzl: 1 34|h.|'rll"|1]'
Type Full-flow type, paper filter
Oil filter "

Qil filter refief valve opening pressure

1.0kgfom® 14ib fin®)

Oil bypass filter | Type

Full-flow type, paper filter

Water cooled typs

4 Skgfem?{B4lb/fin?)

Qil cooler Type
Oil pressure control velve opening
pressure

Oil filter body — =

| Oil filter relief valve opening pressure

Different pressure 1.0kg/cm®{ 14dlb/in®)

Oil eooler relief valve opening prasswaj

Different pressure 2 Qkg/cm?®( 28lb fin®)

Oil warning lamp activation pressure

0.3ka/em*{4 3lkb/in®)

Total oil capacity

‘ Qil pan capacity

6.4 liters(6.76U.S. quarts, 5.683imp.quarts)

6.0 liters(5.28U.S, guarts, 4.40imp.quarts)

Oil filter capacity 0.4 hiters{0.42U.5. quarts, 0.35imp.quarts)
Oil bypass filter capacity 0.4 liters{0.42U.5, quarts, 0.35Imp.quarts)
Engine oil APl service CC and CD
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2A TROUBLESHOOTING GUIDE

¥ RECOMMENDED S AE VISCOSITY NUMBERS

engine is running

TEMPERATURE C| 0 —® -0 ¢ W & % 4N %
F -20 0 20 40 60 80 100 120
BW-30 >
< 1OW-30 >
ENGINE OIL < 20W-20 >
' 15W~-40 >
C 30 P 40 ‘
Temperature range anticipated before next oil change, T(°F)
' TROUBLESHOOTING GUIDE
Problem Passible Cause Correction
il leakage Loosenad drain plug Tighten or replace
Faulty seal at oil pan and cylinder block Repair
| Damaged cylinder head cover Replace
Loosened oil pump body boit, eylinder head cover bolt, or | Tighten
oil pan bolt
Damaged front housing gasket, or ¢ylinder head gasket Replace
Faulty oil sealls) Replace
Loosened ail filter Tighten
Loosened or damaged ol préssure switch Tighten or replace
Oil pressure drop Oil leak As described above
Insufficient oil Add oil
Worn and/or damaged oil pump qear Replace
| Worn plunger {inside oil pump) or weak spring Replace
, Clogged ail strainer Clean it
| Warning lamp | Qi pressure drop As described above
illuminates while Malfunction of oil pressure switch Repair
Froblem in electrical system Repair
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INSPECTION 2A

K1 INSPECTION
@ CHECKING OIL PRESSURE

1. Disconnect the vacuum pump oil hose.

NOTE
Let thae engine oll drain into a suitable container.

2, As shown in the figure, install the oil pressure gauge
adaptor and the oil pressure gauge.

.5tart the engine and lat it warm up thoroughly,

4. Maintain engine rpm at 3,000 and note the gauge
reading,
Oil pressure;

4,1~4.9kg/em*(58 ~ 70lb/in®)

5. If the pressure does not come up to specified pres-
sure, check each part, and repair if necessary.|Refer
to the troubleshooting guide ).

OIL BYPASS FILTER

¥ REPLACEMENT

1. Remove the oil bypass filter with a suitable wrench,

. Use a clean rag to wipe off the mounting surface on
the engine.

3. Apply engine oil to the rubber seal on the new ol
bypass filter,

Fig. 2A-5
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2A OIL BYPASS FILTER

4 Install the oil bypass filter and tighten it fully by
hand.

5. Tighten it a 2/2 turn farther with a suitable wrench,
preferably a band—type,

Caution
Avpid using & chain-type wranch, which may deform
the oil bypass filter,

6. Start the engine and inspect for leaks around the oil
bypass filter seal. Check the ol level and fill to the F
mark if necessary.

Oil bypass filter capacity:
0.40 liter(0.42 U.S.qt, 0.35Imp.gt)
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OIL PAN 2A

K1 OIL PAN
@ REMOVAL AND INSTALLATION

Jack up the vehicle and support it with safety stands. Disconnect the battery negative cable, After draining the
engine ofl, remove the parts in the numbered order shown in the figure. Installation is the reverse order of remov-

al.

”ig. 2A-8
1. Timing belt pulley 4. Qil baffle plate

2. Ol pan B, Oil pump
3. Oil strainer

Removal
1, Insért a flat-tipped scraper between the oil pan and the oil
baffle plate to separate them and remove the ol pan,

Caution
Do not insert a fiat-tipped scraper between the oil
baffle plate and cylinder block.

- Fig. 2A-9
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2A OIL PAN

2. Remove the ol strainer from the cylinder block.

3, Remove the oil baffle plate from the cylinder block.

NOTE
Avold damage to the oil baffle plate.

Inspection

Check the following points. Repair or replace if neces-
Sary.

1, Cracks, deformation, damage. [at boit locations)

2. Damaged drain plug threads,

installation
Installation is the reverse order of removal,

NOTE
Bafore installation, clean the oil baffle plate and oil pan.

Fig. 2A-10

Fig. 2A-11

Fig. 2A-12

Fig. 2A-13
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OIL PUMP 2A

& OIL PUMP
@ REMOVAL AND INSTALLATION

Removal the ol pump in the numbered order shown in the figure. Installation is the reverse order of disassembly,

1. Screws

2. Oil pump cover

3. Quter gear

4. Inner gear

5, Qil pressure controt valve
assembly

6. Oil seal

7. Oil pump body

| |
Fig. 2A-14 _ |

Screws
Loosen the screws by tools, such as impact drivers so
that the oll pump body is not damaged.

e

Fig. 2A-15

INSPECTION

Check the following points. Repair or replace if necessary.
1. Distortion or damage to pump body or cover

2. Worn or damaged plunger

3, Weak or broken plunger spring

4. Measure gear clearances,

Quter gear tooth tip and crescent clearance limit:
0.35mm{0.013in)

inner gear tooth tip and crescent clearance limit:
0.35mm({0.013in)

%
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2A OIL PUMP

b, Measure the side clearance,

Lirnit:0.15mm{0.006in

Fig. 2A-17
6. Measure the body clearance,

Duter gear to pump bedy clearance fimit:
0.20mm{0.008in )

Qil seal replacement

i. Removal
Remowve the ofl seal by using a screwdriver or similar
toal to pry it out,

2. Installation
Press in the oil seal by using a pipe or round rod
with an outar diameter of 45mm{1.7/n}

Caution
Press the oil seal in until the front end is aligned
with the front end of the pump body.

Fig. 2A-19

Bafore installation

1. Apply a thin coating of grease to the O-ring, and at-
tach it at the position shown in the figure,

2. Apply a coat of sealant to the ol pump instalation
surface shown in the figure;

NOTE
Ba careful not to let sealant get into the oil hole.

3. Coat the oil seal lip with engine oil, and then install

Fig. 2A-20
the seal, taking care not to damage thie ip, g
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Oll. COOLER 2A

Qe -
£ OIL COOLER
¥ REMOVAL AND INSTALLATION

Disconnect batlery negative cable, Drain coolant into a suitable container, Hemove each part in the numbered se-
guence shown in the figure, Installation is in the reverse order of removal.

“ig. 2A-21
1, Coolant hoses 4. Ol cooler and oil fiter assembly attaching bolts and nuts
2. Ol cooler pipe 5, Oil cooler and oil filter assembly

3. Vacuum pump ol hose

1, Drain the coolant,
2. Remove the oil hose [between oll and vacuum pump)

to the filter.

CAUTION
Take care not to laak oil.

3. Remove the two water hose on the oil cooler,

4. Loosen the bolts shown in the figure and remove the
oil cooler and oil filter assembly,

B. Install in the reverse order of the removal and fill cool-

. ant and ofl after installation,

2A—1

=100k g-cm
{B.06-~7.23 f1-0)

320--470kg-cm
(23.12~33.95 ft-Ib)

al ::

Fig. 2A-22




2A OIL COOLER .

@ DISASSEMBLY AND ASSEMBLY

Disassembly each part in the numbered sequence shown in the figure, Assembly is in reverse order of disassem-
bly,

Caution
O-ring must be replaced with new ones, and apply engine oil to the new O-rings.

Fig. 2A-23 ‘ ‘

1. Oil filter . Oil cooter relief valve

2. Oil filter cover 6. Oil pressure control valve
3. Qil cooler 7. O-rings

4, Plugs

Qil cooler
When instaling the oil cooler, align the oil cooler holes
and the projections-of the oil filter body.

Fig. 2A-24 ‘
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K3 OIL JET
@ REMOVAL AND INSTALLATION

Remove gach part in the following order. Installation is
in reverse order of removal,

1. Remove the oil pan.

2. Remove the ail jet valves,

3. Remove the ail jets,

INSPECTION

. . Make sure that the oil passage is not clogged.
2, Check and ensure that the spring incorporated in the

oil jet valve is not stuck or damaged.

P —

OIL JET 2A

Fig. 2A-25
& |
(=

Fig. 2A-26
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SPECIFICATIONS/OIL FILTER 2B-
@
&} SPECIFICATIONS

Lubricating system Force-feed type
Type Inner gear type
Oil pump - ,
Pressure-control valve opening pressure | 4kg/cm?*{57b/in?)
. Type full-flow type, paper filter
Qil filter - , ,
Relief-valve opening pressure 0.8~1.2kg/em*(11.4~17 1b/in?)
Oil i activati
i warn:ng Iarrp‘ Ve |‘nn pressh ure ‘ 0.3kg/cm(4.3bin?)
{for vehicles equipped with an cil-pressure switch )
Qil pan capacity 3.8 liters
Qil filter capacity 0.3 liters

. .Engine oil API service SE, SF
#® RECOMMENDES SAE VISCOSITY NUMBER

Refer to section 24,

K TROUBLESHOOTING GUIDE

Refer to section 2A.

KJ OIL FILTER

@ REPLACEMENT

“, Cpen the engne hood,

2. Remove the oil filter by using a filter wrench,

3. Apply engine oil to the O-ring of the new ol filter,

~ Fig. 2B-3
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2B OIL PAN ‘

4. Fully tighten the oll filter by hand,

b, Supply engine ail.

6, After installing the filter, check to be sure that there is
no oil leakage while the engine is running.

7. Check the oil level by using the dipstick.

& OIL PAN
@ REMOVAL AND INSTALLATION

Jack up the vehicle and use safely stands to support it, After draining the engine oil, remove the parts in the
numbered order shown in the figure, Installation order is the reverse order of removal.

1. Bolt
2, Oil pan
3. Gasket

Fig. 2B-5
Steps after installation

(&) Supply the prescribed amount of oil
(b} Start the engine, and check to be sure that there is no oil leakage from the surface where the oil pan is at-

tached.

@ DISASSEMBLY, ASSEMBLY AND INSPECTION

Refer to section 24 ‘
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OIL PUMP

. §
&3 OIL PUMP
@ REMOVAL AND INSTALLATION

Turn the crankshaft so the No.1 cylinder is at tap dead center({timing mark).
Jack up the vehicle and support it with safety stands. After draining the engine oil, remove the parts in the num-
bered order shown in the figure, Installation is the reverse order of ramoval,

28

1.9~2.6m-kg
{13.7~18.8f-Ib)

3.8~5.3m-kg
(27.5—38ft-Ib)

Fig. 2B-8
1. Timing belt clamp pulley 2. Oil pan

1. Apply a thin coating of grease 1o the O-ring, and attach

3. Ol pump and oll strainer

it at the position shown in the figure at the right,
2. Apply a coat of sealant(1016 77 739, or equivalent) to

the oil pump installation surface shown in the figure at
the right,

MNOTE
Be careful not to let sealant get into the oil hole,

3. Coat the oil seal lip with engine oil, and then install the

0"

ring

“ seal, taking care not to damage the lip.
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2B OIL PUMP

@ DISASSEMBLY AND

ASSEMBLY

Disassemble the oil pump in the numbered order shown in the figure. Assembly is the revers order of disassem-

bly,

0.8~1.2m-kg (5.8~8.7f-b)

. Gil strainer

. Gasket

. Bolt

. Pump cover

. Outer gear

. Inner gear

. Snap ring

. Plunger assembly
, Cil seal

10. Pump body

0 =] o G & 0 B —

w0

Fig- 2B-8

@ INSPECTION

Check the following points, Repair or replace if necessary.
1. Distortion or damage to pump body or cover

2, Worn or damaged plunger
3, Weak or broken plunger spring
4. Measure the gear clearance,

|Outer gear tooth tip and| e 0 ngin)

|crescent clearance imit

'rinner gear tnmh t.m and cres- 0.40mm(0.016in)

|cent clearance limit

E, Measure the side clearance,

[Limit | 0.10mm{0.004in) |

I — ___ I
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OIL PRESSURE 2B

6. Measuré the body clearance,

Outer gear. to pump body

- 0.20mm{0.008 in)
clearance [imit

Fig. 2B-11

.% OIL SEAL REPLACEMENT

Refer to section 2A

K OIL PRESSURE
@ INSPECTION

Refer to section 2A,

deo
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JA OUTLINE

K4 OUTLINE
@ STRUCTURAL VIEW

Fig. 3A-1

1. Radiator

2, Cooling fan cover —lower
3, Cooling fan cover —upper
4, Reservoir

B, Cooling fan

6. Thermastat casing Ass'y
7. Bypass hose

8. Water pump

8. Coolant level sensor
10, Water dran cock

11, Reservoir hose
12, Water hose - upper ‘
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SPECIFICATIONS 3A

@ FLOW CHART

To heater

Frormn heatar

Fig. 3A-2
SPECIFICATIONS
Cooling method Water—cooled
" 90 liters
Coolant With heater (95 U.S. qt, 7.9 imp qt)
capacity , BE liters
t
Without heater {920 US. qt, 75 Imp gt)
Type Wax type
Opening temprature 82+15T(179.6+£34.7°F)
Th ot Full-open temperature 95°C{203°F)
Full-open lift 8.5mm{0.34in} or more
Water pump. | Type Centrifugal, timing belt driven
Radiator Type Corrugated
adia Cap valve opening pressure 09+0.15kg/em*{128+2 13b/in’)
Type Thermo-modulated
Cooling fan Number of blades 8
~ Outer diameter 380mm{ 16.0 in}

3A—3




3A TROUBLESHOOTING GUIDE/COOLANT

TROUBLESHOOTING GUIDE

Problem Possible cause Correction
Water leskage Damaged radiator core seam Replace
Leakage from radiator hose or heater hose Repair or replace
Leakage from water temperature switch Repair or replace
Malfunction of water seal{water pump) Replace
Damaged or loosened thermostat cover or gasket Repair or replace
Loosened cylinder head bolt Tighten
Damaged cyinder head gasket Heplace
Cracked cyiinder block Replace
Cracked cylinder head Replace
Corrosion | Impurities in coolant Clean
Overheating Clogged water passage Clean
Malfunction of thermostat Replace
Clogged radiator fins Clean
Malfunction of water pump Repair or replace
Insufficient coolant Fill up
Malfunction of thermo—modulated cooling fan Replace
| Malfunction of radiator cap Replace
£l COOLANT

¥ CHECKING COOLANT LEVEL

While the coolant is cold, check whether the coolant level
is near the radiator inlet port, and whether the level in the
coolant reservoir is between the FULL and LOW marks,
Add coolant if the level is low,
Warning,

Remove the radiator cap at cold engine temperature,

¥ CHECKING COOLANT LEAKAGE

1, Connect the tester at the radiator inlet port,

2, Apply a pressure of 0.9kg/cm*{128 Ibfin'} to the test-
ar,

3, Check whether the tester indicator shows a reduction
of pressure, If it does, there may be a coolant leak, Lo-
cate tha leak,

Warning,

When removing either the radiator cap or the tester, loosen
it slowly until the pressure in the radiator drops to zero, and
than remove it.

Fig. 3A-4

3A—4




THERMOSTAT 3A

¥ REPLACEMENT COOLANT i

1. Drain the coolant by opening the radiator drain plug.

2, Close the plugs tightly,

3. After pouring anti-freeze into the radiator in accord-
ance with the 1able below, add soft water,

4, Start the engine, bleed the air from the coolant passag-
es. and then add more coolant;

Anti-fraeze solution mixture percentage

Protection | Anti-freeze Water
Above -16°C (3°F) 35% 65%
Above -26°C(-15°F) 45% 55%
: ] 55% 5% |

..r Above 40°C(40°F)
THERMOSTAT
@ REMOVAL AND INSTALLATION

After draining the coolant, remove the parts in the numbered order shown in the figure. Installation is the reverse

order of removal,

do

Fig. 3A-8
1. Radiator hose, upper 3. .Gasket
Thermostat cover 4 Thermostat
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JA RADIATOR .

@ INSPECTION

Check the operation. Replace if necessary. B
1. Visually check the valve to be sure il is air tight,
2. Place the thermostat and a thermometer in water,
gradually increase the water temperature, and then
check the initial opening temperature, the full-open
temperature, and the full-open lift,
| Main Sub
Opening termp. | 88°+15T BD"+£157
Full-open temp. 00C_ | 10T |
Full-open lift. 80mm{0.3%n} | 1.56mm{0.06in)
ar more ar more Fig. 3A-7

& RADIATOR
® REMOVAL AND INSTALLATION

After draining the coolant, remove the parts in the numbered order shown in the figure, Instaliation is the reverse
order of removal,

1. Coolant reservoir and hose

2. Rediator hose-upper

3. Cooling fan cover-upper

4, Cooling fan cover-lower

5. Radiator hosa-lower

6: Coolant level sensor connector

7. Radiator

Fig. 3A-8

@ INSPECTION

Check the following points. Repair or reptace if necessary.
1, Cracks, damage, or water leakage,
Z. Bant fins
{Repair with a screwdriver, )
3. Distorted or bent radiator inlet

Fig. 3A-9 ‘
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RADIATOR CAP/WATER PUMP 3A

. —
£ RADIATOR CAP
@ INSPECTION

Check the following points. Replace if necessary.
1. Pull the negative-pressure valve to open it. Check to be
sure it closes completely when released,
Check for damage on the contact surfaces.
2. Cracked or deformed seal packing.
3. Inspection of valve pressure
(1) Remove foreign material{water residue, etc.) from
between radiator cap valve and valve seat. Fig. 3A-10
(@ Attach the radiator cap to a tester. Apply pressure )
. gradually, and then check to be sure that the pres-
@

sure I5 uniform within the range of 0.75~1.05kg/cm?
{11~ 15lb/in?)

@ Wait about 10 seconds, and then check whether the
pressure has decreased,

@ The cap is normal if a pressure of 0.75~1.05kg/cm?
{11~15b/in"} can be mantained for about 10 sec-
onds,

Fig. 3A-11
B WATER PUMP
@ REMOVAL AND INSTALLATION

Turn the crankshaft so that the No.1 cylinder is at top dead center(timing mark).
After draining the coolant, remove the parts in the numbered order shown in the figure. Installation is the raverse

'.::rder of removal,

1, Radiator hose-upper

2.-Cooling fan cover-upper

3. Cooling fan and pulley

4. Cooling fan cover-lower

5. Alternator and air conditioner drive belts
B. Alternator

7. Air conditioner drive belt tensioner
8. Crankshaft pullay

8. Timing belt cover-upper and lower
10. Timing belt tensioner and spring
1. Timing bedt

12 Radiator hose-lower
13, Heater and coolant bypass hose
id, Water pump and alternator strap
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3A WATER PUMP ‘

DISASSEMBLY AND ASSEMBLY

Disassemble in the numbered order shown in the figure, Assembly is the reverse order of disassembly.

Fig. 3A-13
1. Water pump cover 2. Gasket 3, Water pump body

@ COOLING FAN BEARING ASSEMBLY

DISASSEMBLY OF PULLEY BOSS

1. Rernove the installing bolts from the pully boss,
2. Remove the pulley boss using the water pump boss
puller{48 0636 145) and a suitable mandrel,

DISASSEMBLY OF BEARING

1. Remove tha snap ring with a snap ring remover.
2 Remove the bearing by using a suitable pipe{outer di-
ameter - 26mm, 1.0in) and a press.

Fig. 3A-15
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WATER PUMP 3A

o0— - —

ASSEMBLY OF BEARING

1. Place the bracket as shown in the figure, and install
the bearing.so that it is horizontal to the bracket.

2. Use a suitable piece of pipelexternal diameter
30mm; 1.0in) to press the bearing in,

Cautions;

+ If the il pressure of the press sharply increases
while pressing in, stop the work and determine the
cause.

* Press the bearing in until it contacts the bracket
end surface.

‘. Attach the snap ring.

ASSEMBLY OF PULLY BOSS

1. Place the bracket, pulley boss, and the mandrel used
during removal, as shown in the figure,

2. Press in the shaft into the pulley boss until the shaft

protrudes 2. 1mm{0.083in).

Fig. 3A-17

3A—8







COOLING SYSTEM 3B
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38 OUTLINE

OUTLINE
@ STRUCTURAL VIEW

Fig. 3B-1

1. Water pump 5. Bypass pipe assembly

2. Radiator 6. Thermostat
3. Timing belt 7. Coolant reservair s

4. Radiator cap

3B—2




SPECIFICATIONS /TROUBLESHOOTING GUIDE

3B

oo———— —

@ FLOW CHART

Fig. 38-2

Kl SPECIFICATIONS

| Cooling method Water-cooled
Coolant capscity 7.0liters
Type Wax type
COpening temeratura 82T (1796°F)
Thermostat Full-open tomperaturs | 95C (203°F)
Full-open lift I 8.5mm(0.33in) or more |
Water pump Tvpe iLCen!riiugaI. timing belt driven
| Type Corrugated
Radiator ! Cap valve opening presi 0.75~108kg/cm*(10.7~14.9b/in’)
i sure
Type Electric
Cooling fan Bladas 4
Outer diameter 300mm{11.8 in)
& TROUBLESHOOTING GUIDE
‘efer o section 34
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38 COOLANT/THERMOSTAT ‘

€& COOLANT

Refer to section 3A

K1 THERMOSTAT
@ REMOVAL AND INSTALLATION

After draining out the coolant, remave the parts in the numbered order shown in the figure, Installation is the re-
verse order of remowval,

3 . /‘
( S
The printed side of the gasket
should face the thermostat
) -~
Fig. 3B-3 -
1, Water hose, upper 3, Gasket
2. Coolant outlet 4. Thermostat
@ INSPECTION
Refer to section 3A ‘
________ — ___________________ |




RADIATOR/RADIATOR CAP 3B

. — —
Ki RADIATOR
@ REMOVAL AND INSTALLATION

After draining the coolant, remove the parts in the numbered order shown in the figure, Installation is the reverse

order of removal,

Fig. 3B-4
3. Fan motor and cowling assembly
4 Radiator

1. Water hose, upper
2. Water hose, lower

@ INSPECTION

Refer to section 3A

Kl RADIATOR CAP
@ INSPECTION

“afar to section 34
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38 WATER THERMO-SWITCH ‘

WATER THERMO-SWITCH
@ INSPECTION

1. Remove the water thermo-switch from the radiator,

2. Place the water thermo-switch in a container of
water.

3. Connect a circuit tester to the water thermo-
swiich,

4. Check to be sure that continuity is not indicated on
the meter when the water temperature is 914+3C
{195.8+5"F) or higher, and that continuity is indicat-
ed when the.temperature is 84°C(183.2°F) or less.

5 If the above conditions are not met, replace the
switch,

NOTE:

(a) Use an O-ring to seal the mounting of the water
thermo-switch. Do not use seal tape on the threads
of the thermo-switch.

{b) Check for wator leakage after installation.

38—6




WATER PUMP 3B

Q¢
g WATER PUMP
@ REMOVAL AND INSTALLATION

Turn the crankshaft so that the No.1 eylinder is at top dead center{timing mark, }
After draining the coolant, remove the parts in the numbered order shown in the figure. Installation is the reverse

order of removal,

Fig. 3B-7

@ DISASSEMBLY AND ASSEMBLY

1. Water pump
2. Gasket
3. Inlet pipe

'.E)Lsassamble in the numbered order shown in the figure. Assembly is the reverse order of disassembly.

Same surface

1. Pump pulley

2. Impeler

3, Shaft and bearing
assembly

4, Water seal

5. Pump body
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3B WATER PUMP

PULLEY BOSS

Remove the pulley boss by using the bearing puller {49
0839 426C)

49 0839 425C

Caution:
Replace the pulley boss with a new one if the timing
belt groove is deformed.

IMPELLER

Remove. the mpeller by using the support block {49
(5030 146) and a press,

To press in the impellar, follow the step shawn in the
right fegure, pressing it in untll i is flushed with the
shaft end,

Cautions.
- Before pressing in the impaller, coat the water seal
lip with oo'_:nlantl,l . o y I - | 49 G030 146
- Do not reinstall impeller if removed, replace wit Fig. 38-10

new impeller.

‘ Presg-in

SHAFT AND BEARING ;
Use a press 1o remove or press in the shaft and bear-
Mg,

Cautions;
- If the shaft and bearing are to be replaced, they
must be replaced as an assembly.
» After pressing in the shaft and bearing, check to
be sure rotation ig smooth,

WATER SEAL
To rémove and press in the water seal, gently tap i .
with a piece of pipe. 7
7
Cautions. é
+'When prassing in the water seal, be careful that 7
the seal is straight, and that the surface doesn't .,__!;
become damaged.
+ After pressing in the water seal, press the seal lip ! Remove Press—in
with a finger to be sure it moves smoothly. Fig. 38-12
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4A OUTLINE

£ OUTLINE

® STRUCTURAL VIEW

Fig. 4A-1

1. Exhaust pipe joint
Z_ Bracket

3. No.1 pipe Ass'y
4. Hanger lever

5, Gasket
G
7
B
9

 Main silencer Ass'y

. Washer
Collar
. Hanger

2

10, Tail pipe Ass'y
i1, Screw

12. Cap Ass'y

13, Filler pipe Ass'y
14, Clamp

16, Chp

16, Filler hose

17. Protector

18, Bent hose

19, Fuel tank gauge
20, Grommet

21, Hose

22 Z-wray valve
23, Band

24 Chp

25, Feed pipe

26. Return pipe

27. Chp

28, Mut & plain washer
29, Skud plate washer
30. Adaper Ass'y

31, Catridge Ass'y

32, Sensor Ass'y

33. Fuel hose

34. Hose
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SPECIFICATIONS 4A

&} SPECIFICATIONS

ITEM SPECIFICATION
- ) Capacity B0l e_rs{ 15,50 5 Gallons )

Fuel tank :
Position Right side
Type ) VE type ]
Injection timing ATDC 4°

Injection pump Turning direction élnck—wise
Idling spead 750-800rpm
Driving type .T'immg beit |
No:zzl_a type Throttle type

Orifice Dia. x Mo

10mm{0.032in) = 1

‘.Inja::tian nozzle

Injection pressure

135kg/cm?

| i
Fast idling spead
‘ g Setting speed

| Ar cleaner Filter paper element type
| Fusl filter Cartridge type with water-detector
B7b— 925rpm

(When the air-con, switch s opened and the vacuur ng Js cornected}

&e
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4A TROUBLESHOOTING GUIDE

i TROUBLESHOOTING GUIDE

~ Problem . Possible Cause Correction
Hard starting Clogged fuel filter Replace
Air in fuel filter Air-bleed f
' Faulty fuel cut valve Replace
Faulty injection timing Adjust
Air in injection pump Air-bleed
Trouble inside of injection pump Replace
| Seized needle valve of injection nozzle Clean or replace
Fuel dnppmg from injection nozzle Replace
. Faulty injection starting nozzle Adjust
' Rough idling Clogged fuel fitter Replace
i Airin fuel filter Air-bleed
Faulty fuel cut valve Replace
Faulty injection timing Adjust
| Air in injaction pump Air-blaed
' Trouble inside of injection pump Replace
Seized needle valve of injection nozzle | Clean or replace
Faulty injection starting pressure Adjust
Improper mounting te nozzie holder Disassemble and
Assemble or replace |
Leakage of gaskit Replace
! Crack of injection pipe Replace
Leaking from injection pipe joint Retighten or replace
o Improper iding speed Adjust
Engine knocking Faulty injeciion timing Adjust
Low quality of fuel Replace
| | Faulty injection starting pressure Adjust
' Seized needle valve of injection nozzle Clean or replace
Fuel dripping from injection nozzle _fReplace
High fuel Faulty injection timing Adjust
Consumption High idling speed Adjust
| Faulty injection starting pressure Adjust
Fuel dnpping from-injection nozzle Replace
Leakage of gasket Replace

:_ﬁ:ﬂ' acceleration

.

Leaking from injaction pipe joint
Clogged fuel filter
Clogged ar cleaner

Retighten or replace
Replace
Clean or replace

Seized needle valve of injection nozzle
Fuel dripping from injection nozzle

! Faulty fuel cut valve

Faulty injection timing

Air mingection pump

Trouble inside of pump

Crack of njection pipe

Leaking from injection pipe joint
Air o fuel liter

Clean or replace
Clean or replace
Replace

| Replace
| Adjust

Ajr-blead

Replace

Replace

Retighten or replace
Air-biead

Faulty injection nozzle

| Cloggad fuel filter Replace
| Excessive Clogged ar cleaner Clean or replace
exhaust smoke | Improper injection timing Adjust

Adpust or replace

1
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FUEL LINE/FUEL FILTER 4A

K] FUEL LINE

FILLER CAP {WITH CHECK VALVE)
TWO WaAY CHECK VALVE

]

NON RETURN ‘-;"J
INJECTION NOZZLE VAL
AT L
' ' TO ATMOSPHERE FUEL METER
I
®
| : ’ FUEL RETUAN PIPE
[ O o

-

IMJECTION PUMP

FUEL FILTER

Fig. 4A-2

PRIMING
PLUNGER

73 FUEL FILTER |
@ DESCRIPTION

he fuel filter, installed between fuel tank and injection |
ump, Plays important roles of filtering foreign material |

and seperating water in fuel system. WATER DRAIN
PLUCG

Py =4 PLUG

=
et}
=
m
=
3

Fig. 4A-3

® REMOVING

1, Disconnect the wiring coupler,
2. Remove the fuel fiiter with a suitable wrench,

~ Fig. 4A-4
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4A FUEL FILTER

® DETECTOR

Checking

1. Rermove the detector from thie fuel filter.

2. Check the continuity of the lead wires{Attach cir-
cuit tester to lead wiras),

3. The detector is normal when continuity exisis m the
down position &nd no continuity exists in the up po-
sition,

Caution
Blead air after installation of detector

[ INSTALLING

1. Apply fuel onto the "07 ring.

2. Install the fuel filter and tightan it fully, by hand,

3. Make sure to connect the wiring coupler and fuel
hoses in the correct position after mstallation,

Caution
+ After installing the filter, bleed air from the fuel fil-

tar.
+ Also confirm that there are no fuel leaks by start-

ing the engine.

¥ WATER-DRAIN

1. Loosen the water drain plug and drain water unti
the pure fuel comes out.

2, Close the water drain plug,

3. Do ar-bleeding,

Fig. 4A-7

@ AIR-BLEEDING

1. Loosen the ar vent plug,

2. Purmp the fuel priming plunger in an up=and-down
motion about 7 times until the pure fuel comes out.

3. Securely Uohten the air vent plug.

Fig. 4A-8
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INJECTION PUMP 4A

€1 INJECTION PUMP
@ IMPORTANT SERVICE POINT

If the inside of the injection pump is disassembled for maintenance, be sure 10 properly use the checking device
such as the injection pump tester, and carefully inspect each component,

@ CONSTRUCTION OF INJECTION PUMP(VE-TYPE)

Fig. 4A-9

1. Cover 9, Governer lever 17, Cil seal 25, Roller
2 Evye 10. Pistan 18, Pick-up 26, Disc
3. Over flow valve 11. Governor sleeve 19, Pivot bolt 27. Cap disc
4 Bracket 12. Fly weight holder 20, Feed pump 28, Magnet valve
5. Lever 13. Housing 21. Cover 29, Injection pump
6. Screw 14, Requlating. valve 22, Washer 30. Delivery valve holder
7. Governor cover 18, Governor shaft 23, Gear 31, Plug
q_ Rod screw 16, Fly weight 24, Drive shaft 32_Eye bolt
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4A INJECTION PUMP

@ IDLING SPEED
Checking

1. Warm up the engine 1o normal operating tempera-
fure,
2, Attach a tachometer and check the range speed,

Idling speed: 750 ~B00rpm
If the iding speed 15 not within the specified range,
adjust the idling speed.

Adjusting

1. Confirm the accelerator cable deflection,
If the deflection is not within the standard range,
adjust it by turning accelerator cable lock nuts, ‘

Standard deflection: 1.0~3.0mm{0.04 ~0.12in)

L_

Fig. 4A-11
2. Loosen the lock nut of the wle adjusting bolt and e
adjust the wdhing speed by turning the idie adjusting

balt,

IDLE ADJUSTING

NOTE
Idle speed will increase when the adjusting bolt is turned
clockwise and decrease when turned counter-clock wise.

Fig. 4A-12
[

¥ INJECTION TIMING

Checking

1. Alion the timing mark [4° ATDC) on the crankshaft
puliey with the indicator pin by turning the crank-
shafi.

2, Disconnect the injection pipes from the injection
pump,

Fig. 4A-13
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INJECTIONPUMP 4A

L -
3. Remove the hydraulic head plug on the injection
Ppump.
4. Mount the measuring device into the plug: hole on
the hydraulic head so the tip of the dial gauce

pointer touches the plunge end of the pump and
dial gauge indicates approx. 2.0mm(0.08in}

Fig. 4A-14

B, Turn the crankshaft oulley slowll,f counter-clockwises INDIGATOR FIN |
{in reverse drection of engne rotaton) until the
timing mark on the crankshaft pulley moves from
the original positton{4® ATDC) 1o the counterclock-
wise side by 30--50" and make sure the dial indica-
tor pointer stops.
Set the dial gauge pointer on Zera(0}).

I
NOTE ‘

When setting the dial indicator, confirm that the dial in- SET ON ZERO )
dicator pointer does not deviate from the scale mark of Fig. 4A-15 -
“0" by shightly turning the crankshaft to the right and — - —
left. .

_ 4 ATDC {mm

6. Turn the crankshaft puliey clockwise{in direction of
enging rotation) to align the tming mark with the |
indicator-pin, If the dial guage paointer indicates 1+£0. ‘
I
[

2mm(0.04 £0.008in) when the timing mark I1s ahgned

. with the indicator pin, the injection timing is cor-
rectly -adjusted. If necessary, adjust the mnjection
tirming.

Fig. 4A-18

Adjusting
1, Perform the checking procedure,
Z. Loosen the injection pump attaching nuts and bolts,
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4A INJECTION PUMP .

3. Adjust the injection timing by mowving the injection

purnp until the cam hft becomes 1£002mm{0.04 £0. -
ﬂln} . b — A
Cam lift Injection timing Adjustment | =
e GOUNTER-

When it is more | Advanced [Turn the injection pump

than 1+ 0.0Zmm clockwiselin direction |

lof engine rotation ‘ '
Whenitisless | HRetarded [Turn the injection pump
than 1+0.02nm counter-clockwise

(in reverse direction of
engine rotation)

Fig. 4A-18
¥ CAMLIFT INDIGATOR PIN '
Checking ‘
1, Perform the mjection timing checking procedure{ i~
B

2. Turn the crankshaft clockwiselin drection of engine
rotation} and read the maximum value which the dial
indicator pointer indicates,

Cam lift; 2.2mm{ 0.08in)

3, IF the cam Iift is less than the specified value, there

is & prablem with the cam disc or roller Ass'y,

¥ REMOVING

1. Remove the following parts.
{1) Battery negative cable
(2] Accelerator control cable

2. Remove the service hole cap of the injection pump

pulley,
3. Align the arrow mark on the timing bell cover with

the matching mark on the injection pump pulley,

L.
Fig. 4A-21
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INJECTION PUMP 4A

4, Affix the injection pump pulley with two bolts{ 35~
Amem ),
b, Hamove the pulley lock nut and spring washer,

6. Apply the matching marks on the injection pump

e W R LY
. flange and bracket for reinstalation. MATCHING / =N ]
MARK A I~}

7. Remove the injection pump attaching nuts and loos-
en the attaching bolis more than three revolutions.

(L Ve
(& ‘Tﬁm_@k

8, After disconnecting the mjection pump and pulley
by using the pulley puller, remove the mnjection
Pumg,

Cautions
+ Do not remove the two affixing bolts until the in-
jection pump iz installed.
- Be careful not to drop the semi circular | woodruff)
key.

~ Fig. 4A-25
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4A INJECTION PUMP

# INSTALLING

1. Install the sermi circular | woodruff] kev on the injec.
tion pump shaft groove,

NOTE
Bafore installing the key on the pump shaft, lightly tap
the key groove with hammer to assure the key installa-

tion.

Fig. 4A-26

2. Install the injection pump and align the matching
marks on the njection pump, flange -and bracket, MATCHING
Then tighten the two attaching bolts and twao nuts,
Tightening torque:

Two nuts:
15.6~225N-m{1.6~2.3kg-m, 11.5-16.6ft-Ib)

Two bolts:
31.3~46.1N-m(3.2~4.7kg-m, 23.0~33.8ft-Ib)

3. Install the spring washer and lock nut and tighten it,
Tightening torque:
68.6 ~78.4M-m{7~8kg-m, 50.6~57.9ft- )

4. Remove the affixing bolts,
b, Install the service hole cap of the injection pump

puiley.

Caution
After the installation, check the injection timing. If
the injection timing is incorrect, adjust it.

6. Instal the following parts.
{1} injection pipes
{2} Accelerator control cable
{3) Battery negative cable

Caution
Bleed air from the injection pump.
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FUEL CUT VALVE/INJECTION NOZZLE 4A

& FUEL CUT VALVE
CHECKING

The fuel cut valve is in a normal condition when the
engine runs smoothly and is stopped by disconnecting
the coupler.

Check the above function. If the engine does not stop
by disconnecting the coupler, the fuel cut valve is
faulty.

When the fuel cut valve is faulty, replace the complete
set shown in figure.,

Fig. 4A-30

.@ INJECTIONNOZZLE ‘
¥ REMOVING '

Remove in the following arder,

1. Injecuon pipes

2, Leak pipe lock nut

3, Leak pipe

4, Washer

& Injection nozzle

6. Gaskel |
7. Corrugate gasket Fig

# COMPONENTS |

The injection nozzle consists of the following parts,
1. Retaining ring

2. Nozzle body and needie valve ' ) e @ @ (?
3. Distance piece ’
. Préssure pin @ @

5. Pressure spring
6, Shim

7. Nozzle holder
8, Washer ' |

8, Nut Fig. 4A-32

@ CHECKING

Check the nozzles using diesel fuel at approximate
temperature of 207 {68°F)

Injection starting pressure

1. Set the nozzle on the nozzle tester.

2, Bleed the ar by pumping the nozzle tester handle
several imes,

3. Slowly' lower the nozzle tester handle and check the
valug shown on the pressure gauage when injection |
is-started: Fig. 4A-33
Injection start pressure.135kg,/enl{ 1819.7Ib/in")
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4A INJECTION NOZZLE

If the injection start pressure i5 not within the speci-
fied range, adjust it.

Adjust the starting pressure with the shwm, The shim
has 27 different thicknesses for every 0.04mm{0.0016in)
from 0.50mm{0.0197in) to 1.54mm{0.0606in).

As 0.04mm{0.0018in) is added, approx, 4.8kg/ar{ 16,16lb/
i’} of injection pressure NCreasas,

ADJUSTING SHIM

Tightness of valve seat

Apply a pressure of 115kg/em'( 1635.3b/in®), and check
for fuel leaks from the nozzle mjection. hole, If fuel

leaks. it is necessary to disassemble, wash and re- Fig. 4A-34

check the injection nozzle or replace it,

Atomizing condition{Spray pattern)

1, Set the injection nozzle on the nozzle tester,

2. Bleed the-air by operating the nozzle tester handle
several times,

3. Keeping the pressure -gauge of the nozzle tester in
the nonfunctioning condition, quickly lower the han- . il
dle several times(lower the handle as quickly as CORREC WRONG
possible so that a pulsation whistling sound can be
heard) and check the atomizing condition, Fig. 4A-35

{1) Fuel is atomized uniformiy and property,
2} The injection angle and direction are normal. If ) @
the atorizing condition is incorract, it is neces-

sary to disassemble, wash and recheck: the in-
jection nozzle, or to replace it. |
]

oy i
NORMAL FAULTY FAULTY
ANGLE DIRECTION

WNOZZLE BODY AND NEEDLE VALVE

Checking

1. Check and ensure thatl the valve seat of the neadlz
valve and other parts are not damaged.

2 Make sure that the nozzle body is not damaged.
Hold the nozzle body upright and insert approxi-
mately two thirds of the needle valve and see if the
needie valve drops. to the valve seat by its own
weight.

Fig. 4A-37




CSD CABLE AND LINKAGE 4A

® ASSEMBLING

Pay attention to the following matters when assem-
bling njection nozzle.

Cautions
+ After assembling the injection nozzle, check the in-
jection starting pressure and atomizing condition.
- Tighten the nozzle body on the nozzle holder to
the specified torque,

Mozzle tightening torque.
78.4~98.1N-m(8~10kg-m, 58 ~72ft-Ib)

@ INSTALLING

Install in reverse order of removal,

Cautions
* The gasket and corrugated gasket are not io be
raused.
- Tighten the injection nozzle on the cylinder head
to the specified trogue.
: Face the red paint applied side to the injection noz- Fig. 4A-39

zle when installing the corrugated gasket. . e u_

Nozzle tightening torque:
58.8~68.6N-m(6~7kg-m, 43~52ft-Ib)

@ MANIPULATION OF COLD START
DEVICE

When pulling the CSD knob, injection timing is BTDC 8°
and the idie speed increases,

Fig. 4A-40

K} CSD CABLE AND LINKAGE |

® INSPECTION AND ADJUSTMENT

1. Check the deflection of the C3D cabla,
Standard deflection: 1~3mm(0.040~0.118in)

2, If the deflection exceeds the standard value, adjust
with the adjusting nut,

3, Pull the idle-up lever lightly and check the play,
Standard play :2~ 3mm{0.079~0.118in)

4, If the play exceeds the standard value, adjust with

~ the adusting screw,

Adjusting screw
| I

Fig. 4A-41
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4A ENGINE SPEED

K4 ENGINE SPEED
@ INSPECTION AND ADJUSTMENT

1. Warm up the engine.

2. Install the tachometer.

3. Pull the pulley and set the CSD knob.

4 Measure the engine speed.
Standard speed: 1,200~ 1,500mpm

B, Adjust the engne speed with the adjusting scraw,
until the engine speed is in' the standard speed.

Fig. 4A-42

@ PICK-UP SENSOR
INSPECTION

1. Remaove the pick-up sensor coupler.
2. Inspect the terminals with the tester,
3 If there is continuity, it's OK

¥ AIR CLEANER

CLEANING OF ELEMENT

Clean the element completely by removing dust with
the compressed air.

Fig. 4A-44

@ ACCELERATOR LINKAGE

INSPECTION AND ADJUSTMENT

1. Measure the deflection of the cable on the injection
pump,
it the deflection is not between 1~ 3mm{0.040~
0.118in), adjust with the nut{A).

2 Press the accelerator pedal to the floor and check
whether the pedal reaches the siopper bolt gr not,
If there is anything wrong, adjust with the bolt{B). |

Fig. 4A-45
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K] AIR-BLEEDING

@ BLEEDING AIR FROM INJECTION
PUMP

If the engine should run out of fuel during operation

and air enters the-njection system or whenever the in-

jection pump is removed, the system must be airbleed

in the following manner.

1. Bleed ar from the fuel filter,

2. Pump the head of the fuel filter repeatedly uniil it
becomes hard({about 15 times].

Fig. 4A-46

417

AIR-BLEEDING
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4B OUTLINE

1 OUTLINE

@ STRUCTURAL VIEW(FUEL, INTAKE, EVAPORATIVE EMISSION)

Fig. 46-1

1, Air cleaner

2. ldle compensation svstem
3. Carburetor

4. Accelerator cable

5. Charcoal canister

8, P.C.\V{Positive Crankcase 10. Fuel tank

Ventilation] valve 11. Fuel return hose
7. Fuel pump 12, Fuel feed hose
8. Fuel filter

8, Vacuum valve attaching filler cap
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OUTLINE 4B

@ STRUCTURAL VIEW(EMISSION, EXHAUST)

Tightening torque

1.6~2.dkg.m
5
|
Fig. 48-2
1. Catalyst converte, 4 Main sifenser 7. Exhaust manifold
2. Mut & spring 5, MNO.1 pipe 8. NO.2 pipe

~3. Sealing g, Tail pipe
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SPECIFICATIONS 4B

@ EMISSION CONTROL SYSTEM

COMPONENT DESCRIPTIONS
Component i Function Operation Range
Catalytic Reduces MC, CO, and NOx by chemi- Functions, when operating engine
Converter cal reaction
" PCV valve Controls bEDva gas introduced into Functions, when operating engine
! enging
~ Charcoal Stores fuel tank fumes while engine Functions always
| canister ~ stopped
Purge valve Controls evaporative fumes from Functions. above BB'C of water tem-
canister to intake manifold perature or more than idle opening
- ) angle,
._f:hsck valve Cantrols preﬁura in the fuel tank
within I‘_J_Z',_ﬂilkg.-"ﬂ'rr'
Dash pot Reduces CO and HC Prevents body Functions at decleration
vibration at deceleration
EGR S-,rstam_ o - Water temperature switch{Mani- Functions above B80T and not below

fold)
Reduces MNOx Improves drivability
when cold

60°C

» Water temperature swilch(Radia-
tor}

Reduces MNOx Improves drivabiity
when cold

Functions above 60°C and not below
60°C

3 SPECIFICATIONS

__ Fuel tank capacity 65 liters
L Type Diaphragm type
Fuel pump Injection pressure 0.20~0.30kg /o
I Injection rate 860cc{Engine speed 800rpm)
 Fuel filter type Filter paper
Al cleaner l Fresh-hot switching Diaphragm type
Elemant Ory type
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48 TROUBLESHOOTING GUIDE

Problem

Rough idling

Flooding

73 TROUBLESHOOTING GUIDE

" Passible Cause

« Flooding

Correction
» Refar below 1o'the

| section on flooding |
- Malfunction of fual pump |+ Replace |
« Improperly adjusted idle « Adjust .
« Malfunction of choke » Adjust |
» Malfunction in the slow fuegl-cut solenoid valve | Replace
- Clogged jet(s) - Clean
« Improperly adjusied idle | +Adjust I |
|« Replace

+ Flonding
« Damaged mixture — adjusting— screw

- Slow flow, glogged dle port
« Clogged main jet
« Malfunction of idle compensator valve

= Poor or damaged intake manifold gasket or carburetor

nsulator seal
» Throttle valve closes improperly or does not close
» Malfunction in slow fuel~cut solencid valve
+ Broken, worn, or disconnected vacuum hose

_-_Damaged or improperly nstaled needie valve

 Improperly adjusted float level

» Excessive injection pressure in fuel pump

- Damaged float chamber gasket or loosenad instaling
SCFEW,

= Sunken float

Foor accaleration

|« Malfunction in accelerator pump

» Maltunction in throttle valve
+ Clogged JE[I:'_.-.:_]_______ B

» Refer below to the
saction on flooding ‘

- Clean i '

+ Clean |

+ Replace

I« Tighten or replace

| !
- Repar or replace '
+ Replace

|« Replace or repar

i - Clean or replace |

[« Adjust '

« Replace

» Tiahten or replace

= Adjust |
.-_ Replace N
- Reparr
+ Clzan

Poor operation at high
speads

« Clogged main jet

* Float level is too low

« Malfunction in power valve

+ Clogged fuel filter or fuel line

= Dirty air cleaner element

= Insutficient discharge in fue! pump

- Improper opening of secondary valve

‘Excessive fuel
consumption

+ Float level is too high

» Clogged air cleaner

- Loosened jet(s)

* Damaged gasket

= Improper opening of choke valve
» Improperly adjusted idle

« Dirty air cleaner elemant

- Clean |
! 'ﬁﬁWSE I
| +Replace !
« Replace or clean |
+ Replace
« Replace
= Repair
« Adjust
« Clean
» Tighten
- Replace
- Repair
» Adjust
+ Replace
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ACCELERATOR LINKAGE 4B

Kl ACCELERATOR LINKAGE

® ADJUSTMENT

Lure,

NOTE

Confirm that the choke walve is fully open and that the
throttle valve is set to the correct idle opening.

2. Inspect the amount of play in the cable at the carburet-
or

. If the play 15 not within 1~3mm{0.04~012in}, adjust
by using nut &
3 Press the accelerator pedsl 1o the floor and confirm

that the throttle valve is fully open, Adjust by using
biolt B if necessary.

1. Warm up the engine to the normal operating tempera-

4B—=7




48 FUEL PUMP

K FUEL PUMP
® PRESSURE TEST

1. Disconnect the hose at the carburetor and connect
g fuel pressure gauge,

2. Disconnect the fuel return hose from the fuel pump
and plug the fuel pump return pipe as shown in the
figure,

3. Check pressure while the engine is iding. Replace
the pump, if required,

Standard pressure.0.20 ~0.30kg/em’
(2.84--4.27b/in}

@ FLOW RATE TEST(VOLUME)

1. Disconnect the carburetor fuel hose and insert the
end into a measuring beaker,

2. Disconnect the fuel return hose from the fuel pump
and plug the fue! pump return pipe as shown in the
figure.

3. Start the engine and measure the amount of fuel
purnped within one minute,

Volume :More than B60ce
{Engine speed:800rpm)

¥ REMOVAL

1. Rermowve the following paris.
{1} Fuel outlet hose
(2) Fuel inlet hose
(3) Fuel return hose
{4} Fuel pump
15) Gasket
IG) Insulator

17} Gasket

@ INSTALLATION

Install in the reverse order of removal and be caraful
of the following:
{a) Be sure to connect the hoses m the correct po-
sitions,
(b} Check for leaks,

22

=

1.8~3.0mkg
{27~482.66h4b)

Fig. 4B-7
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FUEL TANK/FUEL FILTER 4B

K FUEL TANK
#® REMOVAL

1. Remove the filler cap.

2 Remove the rear sheet,

3. Disconnect the gauge unit connectar in the fuel tank
and empty the fuel tank with proper pump.

4, Raise the car on a jack and support it with safety

Q stands.
. Remowve the following parts.

(1) All hoses
{2} Fusl tank

@ INSTALLATION

[nstall n the reverse order of removal and be careful

of the follpwing:

(a2} Make sure to connect the hoses in the correct
positions.

{b} Check for leaks.

K1 FUEL FILTER
@ REMOVAL AND INSTALLATION

Be sure to install in the correct direction.

Fig. 48-10

To fuel pump
| Fpq &

From fual tank

Fig. 4B-11
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48 CARBURETOR ‘

£} CARBURETOR
& STRUCTURAL VIEW

Fig. 48-12




CARBURETOR

4B

Ch O w2 Y =

D 0 =)

—t ek s
3 — T

13

32

a3,
34

. Air harn

. Body group

. Pluriger group

. Plunner gasket ASS'Y
. Gasket

Beliowr

. Fuel union AS3"Y
. Pumqp arm

. Relurn spring

. Pump rod

, Fuel connector

. Dashpot comp,

CAF, Vacuum pipe

. Tt small veniur ASS'Y

Small venturr ASS™Y
Small ventur gasket

. Meadle valve ASSY

Float pin

. Fioat ASS'Y
. Small ventur: plunger
. Pump return spring

Strainer pump ¢lip

. Strainer pump

- Pump ball

. Acceleranon pump plug
. Check valve seat comp
. Slow passage plag

15t slow et

29 Ind SAB jet

30,
31,

2nd MAB jer ASS'Y
and small vantun ASSY
Small vertun gasket
Fioat chamber gasket
Lever gauge giass

332
36

37,
38
38
40
41,
42,
43,
44,
45
46.
47,
48,
44,
&0,
51,
B2
B3.

b&,
56,
5.
b8,
59,

61,
62,
83,

65,
B8,
B7.
68,

. Lever gauge gasket

. Main passage plug
Main passage gasket
Znd man jet

Main jet gasket
Solenoid valve ASSTY
Solenoia valve ASSY
Znd diaphragm
Housing compl, wax
Throttie adjust screw
Thrattle adjust spring
Mut

Spring washer
Dashpot arm

Bush

Throttle return spring
Bush

Set plunger screw
Mt

. Spring washer
Thrattle lever ASS'Y
Bush

Thrattle opaner lever comp,
Bush

Throttle shaft collar

. Bush

PS conmecior arm ASS'Y
Arm

Collar 15t TH’

. Spring

Screw fast idle cam adjust
Throttle shaft collar
Throttle adjust arm
TH adjust
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48 CARBURETOR

@ SPECIFICATIONS

| Idie speed ) 780 £ Srpm
Dashpot adjusting s speed 2000 = 100rpm
Type(mm) 2 stages, 2 barrels

Primary : 30

Secondary @ 34 _
Primary | 235x 158
Saecondary © 28x 147

Throat diameter({mm)

Venturi diameter {mm)

. L Primary ; #68
! Main jet Secondary . $#130
1 Slow jet ' F'rimaw-.' Hdd
Carburetor Secondary ; #80
| Power jet =
| L. i Primary . $#65
| Main air bleed Secondary © 50 _
B " Primary : NO.T: #100
. | NO.2 . #110
Slow &ir blsed Secondary - NO 1 #80
| NO.2 : $50
Slow economizer ) [n) 1.60 )

@ DISASSEMBLY

1. Disassemble the accelerating pump arm and the rod,

Fig. 4B-13
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CARBURETOR 4B

2. Air horn
(1) Disassemble screws and air horn,
{2} Disassemble air horn gasket,

‘ [isassemble the floal and the needle valve,

4. Accelerating pump piston
(1) Disassemble the miston.
121 Disassemble the bellow,

B, 2nd diaphragm
{ 1) Disassemble the diaphragm-and the. 2nd shaft,
(2) Dhsassemble the 2nd lock spring,
{3) Loosén the bolt and disassemble the 2nd dia-
phragr,

Fig. 4B-18

4B—13




48 CARBURETOR

6, Disassermble the accelerating pumpi{infet side).
Disasserrble the piston return spring, clip, strainer
and the steei ball,

7. Disassemble the accelerating pump{outlet side),
Loosen the plug and disassemble seal complate
check valve,

E. Disassemble the siow cut solenoid.
Disassemble the solenoid, copper washer, spring
and the needle valve.

9 Disassemble the plunger,

Fig: 4B-18

Fig. 48-19

T ' %
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CARBURETOR 4B

10. Disassembie the insulalor Assy,

NOTE
Attach gaskets on both side of the insulator.

11. Disassemble: the jet and the ar bleed of the body.

12, Disassemble the throtte lever.
e stramer 10 loosen the thrattle lever nut,

@ INSPECTION

1. Visual inspection
Check the air horn, body, pulnger and other parts of
the carburetor;

4B8—15




48 CARBURETOR

2. Check the float and needle valve for damage or
Wwear,

3. Check accelerating pump, piston and spring for dam-
age or cut.

4 Chack every jet and air bleeder for damage or clog,

Fig. 4B-28

® ASSEMBLY

1. Assemble the throttle lever,

Fig. 48-29
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CARBURETOR 4B

2, Assemble the air bleeder and jets including power
jet.

Fig. 4B-30

. Aissemble the msulator first and assemble the plung-
er and the body.

Fig. 4B-31

4. Assemble the needle valve, spring and washer first
and assemble the slow cul solenoid valve,

Fig. 4B-32

b, Assemble the accelerating pump{cutlet side).
Assemble the seat comp check valve and the plug,

—————

“ Fig. 4B-33
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48 CARBURETOR

6. Assemble the accelerating pump{iniet side},
(1) Check the position of the steel bal whether it's
right or wrong.
|2} Assemble the strainer, clip, piston and return
spring.

7. Assernble 2nd diaphragm assembly
Assemble the diaphragm, lock spring and the red,

8. Assemble accelerating pump piston,
Assemble the beflow first and assemble the pistan,

NOTE
Be careful not to tear the bellow when you assemble the
piston.

9 Assermnble the float and needle valve,

Fig. 4B-35

Fig. 4B-37
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CARBURETOR 4B

10, Check and adjust the fioat lever.

(1) Measure the clearance{H) beiween float and ar
horn when the air horn is upside down and the /_‘—f-—\\
float comes down by its own weight. . . !
Standard clearance:H = 6+ 0.5mm - s
H
NOTE = i
Measure the clearance with the air horn gasket installed. @ _
\'T :
Fig. 48-38

{2} You can adust the clearance by bendng the '
float lip.

|
Fig. 4B-30

{3} Measure the clearance{l) betwean floatl and air — - —
horn when the ar horn is fted upnght and the :
floatl comes down by iIts own weight,
Standard clearance:L = 45+0.5mm .

OTE

Mesasure the clearance with the air horn gasket installed.

| [

Fig. 4B-40
{4} You can adjust the clearance by bending the — ' ]
float stopper,

“ Fig. 48-41
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48 CARBURETOR

11. Assemble the air horn,
Do not forget to attach the gasket,

12, Assemble the acceleerating lever and rod,
Assemble the accelerating pump and "E” clip, cot-
ter pin and sub-retainer spring.

13, Check choke opener,
(1) Check the choke whether it operated well or
not,
(2} Measure the amount of the choke opener when
the vecuum of the diaphragm 1s —400mmHG.

Standard clearance;
20 + 1mm(PIN: 2,12 £0.12mm)

14. Measure and adjust fast idle opening,
{1) Check throttle opening when the auto cam is at
2nd shift,

Standard clearance:
11+ 1mm{PIN:0.78 £ 0.04mm)

(2} If not as specified, adjust 1 by turning the
adjusting screw,

4B—20




CARBURETOR 4B

-

15, Check and adjust choke clearance,
{1} Check throttle opening when the auto cam IS &t

3rd shift.

Standard clearance:
72 + 2mm{PIN:3.05 £ 0.25mm)

{2) If not as specified, adjst it by turning the
adjusting screw,

, Check the clearance of the dash pot,
Measure the touch angle of the dash pot.

Standard clearance: 10+ Tmm

17, Unlpader system
{1} Open the pnmary throttle valve fully,
12} Measure the clearance of the choke vaive,

Standard clearance:
. 30+ 3mm(PIN: 3.4 +£0.35mm)

Fig. 4B-48

Fig. 4B-47

¢
-

Fig. 4B-48
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48 EGR CONTROL SYSTEM -

@ INSTALLATION

1. Install the carburetor to the intake manifold with gasket.
2_Install the fuel hase and water hose.

3. Install the vacuum hose,

4 Install the accelerator cable,

B, Install the ar cleaner,

-

EGR(Emission Gas Regulation) CONTROL SYSTEM
i_l_ﬁ_,'
L|r

EGR

soienoid valva |

Colay vaive |

EGR -
modulator valve

EGR wvalvo -4

Fig. 48-43

@ INSPECTION

1, Warm up the engine and run it a1 idle,

2. Contact the finger 1o the EGR valve daphragm.
3. Increase the engine speed to 2,000rpm.

4 Make sure the diaphragm operates.

4B—22



EGR MODULATOR VALVE/EGR SOLENOID 4B

@ INSPECTION OF EGR CONTROL
VALVE

1. Warm up the engine and run at idle.
7. Disconnect the vacuum hose from the EGR control

yalva,
3. Attach a vacuum pump 1o the valve and apply vacu-

L,
4, Make sure engine runs roughly or stops at more

1han specified amount of vacuum,

Specification: 150mmHg

iﬂ EGR MODULATOR VALVE
@ INSPECTION

1. Remove the valve,

2 Plug the No.3 and Ne.2 ports and attach a vacuum
pump 1o the Na, 7 port.

3. Blow ntg the exhaust gas port.

4, QOperate the vacuum pump and confiem that the
vacuum is held,

5. Réipase the exhaust gas porl and confirm that the
vacuum 15 released.

&3 EGR SOLENOID

1. Remove the vacuurn hose (o the solenoid side and
then connect a vacuum pump.

2, Make sure the gauge shows no vacuum when the
ENgIng 15 cold.

3, Increase the engne speed enough, and make sure
thie gauge shows vacuum,

Fig. 4B-53
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48 EVAPORATIVE EMISSION CONTROL SYSTEM

Kl EVAPORATIVE EMISSION CONTROL SYSTEM

Jj %Air tharmo sensor

— Ajr eoditioner solenoid vabve

‘ 8

Check & cur ”ahe_ﬁh J.

~Purge valve

Water thermo ualvn

[ ﬂ'rlfrte
- Purge valve
b1 Charcoal camster :J

Diaphragm

Fig. 4B-54

@ INSPECTION OF No.1PURGE CONTROL

1. Blow through the purge control valve from port (A
and confirm that air does not flow into,

2. Connect vacuum pump to the purge control valve,

3. Apply a vacuum of 110mm-Hgl4.33 in-Hg) or above by
using the vacuum pump, -end blow through port{A]
again,

4. Air should flow into port{A}.

@ INSPECTION OF NO.2 PURGE CONTROL
VALVE

1. Discannect the vacuum tube (A) from the pipe.
2. Blow into the hose and make sure air flows freely,

Fig. 4B-56
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EVAPORATIVE EMISSION CONTROL SYSTEM 4B

W AIR VENT SOLENOID VALVE

1, Remove the air cleaner.

2: Touch the ar vent solenoid valve.

3. Operate the ignition switch "ON" and "OFF" several
times,

4 Mzke sure the ar vent solenoid valve makes odd
sound,

Fig. 4B-57

@ INSPECTION OF WATER THERMO
. VALVE

1. Remove the water thermo valve from the intake
manifold

2. Immerse the water thermo valve in a container filled
with waler,

3, Heal up water gradually and cbserve the lempeéra-

ture, | .
4, Blow through the valve from the vacuum tube and if | Z dﬁj \\

ar comes out from the tube at 85°C{131"F) or
above, the valve 15 funcuaning properly,

@ INSPECTION OF CHECK VALVE

1. Remove the check valve,

2. Blow through the three way check valve from port
(A}, and make sure that air comes out of port (B).
Mext, block port{B}, and confirm that ar comes out
of port{C}. -

3. Block port {B), and blow through from port{C}. If

ar comes out of port (A}, the valve is functioning

properly.

Prassure valve
v ~——RPC

: o Sats 0 ten
To canister Vacuum wvalve

ﬁig. 4B-60
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48 IDLE-UP SYSTEM ’

IDLE-UP SYSTEM

A A

Thraa way solencid valve
% |

Servo-disphragm i '

Fig. 4B-61

@ ADJUSTMENT '

1, Warm up the engine and run it at idle, |
2. Connect a tachometer to the engine,
3. Remowve the vacuum sensing hose from the servo-dia-

phragm,
4. Connect the servo-dizphragm to the intake manifold e
vacuurm, '
Fig. 4B-62
B, Increase the engine speed to 2 000rpm using the throt- _ Adpusting-screw {H ]

tle lever and release it.

B, If the engine speed is not within standard rpm, adjust
the engine speed using the adjusting screw,
Standard: 750~ 800rpm

Fig. 48-63 ‘
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IDLE-UP ELECTRIC LOAD OR POWER STEERING 4B

€3 IDLE-UP ELECTRIC LOAD OR POWER STEERING

A

X

For ar conditionar or Power steerng

Fig. 4B-64

@ ADJUSTMENT

1. Warm up 1he engne and run 11 &t dle,
2. Connect a tachometer to the enging,

3. Remove the vacuum sensing hose from the servo-dia.
phragrm,

4, Cannect the servo-diaphragm to the intake manifold
VaCULIm,

5. Increase the engine speed to 2.000rpm wsing the throt-
ile lever and release it

6. If the engine speed 15 not within standard rpm, adjust
the enaine speed using the adjusting — screw.,
Standard: 850 ~900rpm.

{ Without air conditioner )
Standard: 1350~ 1400rpm,
{ With air conditioner)

e

Fig. 4B-65

ﬂa}-uﬂ SCreww
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4B IDLE-UP ELECTRIC LOAD OR POWER STEERING '

7. Connect a solenoid valve vacuum hose port (A} and
valve,

8 Disconnect a solenoid valve vacuum hose from
servo-diaphragm port (B}

g9, Connect the servo-diaphragm to the intake manifold
vacuum hase and then increase the engine speed 10
2 000rpm using the throttle lever and release 11

10, Check the engine speed.
Standard: 750 ~B00rpm

11. If the engine speed s not within standard rpm, dis-
confiect the vacuum hose and then adjust the en-
ane speed using the adjusting scraw,

12 Disconnect the blind cap from port (B} and check
the engine speed after readjusting,

13, Connect the solencid vacuum hose.

4
ES)
d.

R
\
g
e
:c:('
e,
e
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POSITIVE CRANKCASE VENTILATION (PCV) SYSTEM

K POSITIVE CRANKCASE VENTILATION (PCV) SYSTEM

Air cleaner POV valve
\ Cylinder head cowver
| l

Imtake manifold —\\\“

= Clean air
«— Blowby gas
&= Mixed ges

Fig. 4B8-62

¥ INSPECTION OF PCV VALVE

1. Warm up the enging and run it at idle speed.
2, Disconnect the PCY wvalve with the wventlation hose
from the cylnder head cover,
' Block the PCV valve opening by finger,
If the engine speed drops, the PCVY wvalve is warking
properly.

. ) From crankcase
Fig. 4B-71
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4B AIRINLET TEMPERATURE CONTROL SYSTEM .

©J AIR INLET TEMPERATURE CONTROL SYSTEM

‘ Air cleaner Vacuum diaphragm

] \ - R Fﬂﬁxﬁ

AL
/i % o
| H_‘n__Jf—“‘l =

i
X
e

/

<= Cold air

/ ______

d
Tharmo -sensor

Hot -air duet . '

z
ﬂ\_r\-c—.r
=

Carburetor
P J

Intake manifald

Fig. 4B-72

® INSPECTION

To determine whether thie system is functioning properly,

proceed as follows;

1. Open the hood,

2 Check the valve and linkage for sticking or wear.

3. Confirm that the valve at the fresh air side closes when
the engine is cold,

4. Close the hood, and warm up the engine sufficiently,

&, Open the hood, and confirm that the valve at the fresh
air side is open,

Fig. 4B-73
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HOT IDLE COMPENSATION SYSTEM 4B

K1 HOT IDLE COMPENSATION SYSTEM

&

-~

Idie compensationer

() 2l

- Carburetor

!

\—

.

Intake manifold

Fig. 4B-74

@ INSPECTION

1. Check the valve is in closed position when bimetal tem:
perature 1s lower than narmal operaing lemperature,

Opening temperature: 67 +4C (153 +39°F)

Ta check suck air through the whe. If excessive ar
leakage 15 found, replace the idle compensator as an
assembly,

2, When the bimetal temperature s heated to more than
approximately 570 (153"F), check that valve is in open
position: If the valve 15 not open. replace the idle com-
pensator as an assembly,
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5 OUTLINE

3 OUTLINE
@ STRUCTURAL VIEW

For MAGMA engne only

Fig. 5-1
1. Battery 3. Alternator 5, 0.5.5 {Quick Start System|
2. Starter 4, Glow plug relay g, Glow plug




SPECIFICATIONS /TROUBLESHOOTING GUIDE 5

Kl SPECIFICATIONS

| T Frometype MAGMA JF8 F/B
Items _ -
Voltage i 12V, negative ground
| Battery | Type and capacity(20—hour rate) MFS5, 85AH [ F 60, 80AH
- Type Alternating
Alternator Output 12V —5BA -
hﬁéﬁﬁlatnr type Transistorized (built-in IC regulator)
| Starter ' Type Electromagneic pﬁsh-lr‘:—wpe
Output 20w _ 12V —0.9KwW
i Type Sheathed type i - B
Glow plug Voltage 10.5V -
° Amporage 165 -
¥ Ignition cail | Output - v
Type - BPSES
Spark plug 0,750 85mm
‘ | Plug gap ) _ (0.029~0,033in)
Firing_nrdar - 1-3-4-2
| Distrbutor | Breaker type - ; gon_tar;_t_le_f:_s_{_;_gﬂrﬁ

K TROUBLESHOOTING GUIDE

Problem

Possible causa

Ccrractlnn |

Starter does not turn at all, or
its turning speed is too slow to
start the engine.

Battery and related parts
« Poor contact of battery terminals
« Poor grounding of negative cable

« Clean.and tighten
'« Ciean and reparr

+ Voltage drop caused by discharged battery + Recharge
» Insufficient voltage caused by battery malfunction » Replace
Magnetic switch and related parts .
+ Loosened wiring or connectors or both + Reparr
« Burnt magnetic switch contact plate or improper - Replace
coniact
| * Broken wire in magnetic switch pull-in coil » Replace
+ Broken wire in magnetic switch holding coll - Replace
| Starter and related parts
« Poor contact of brushes » Adjust contact
of replace
+ Fatigued brush spring * Replace
« Poor grounding of field coil » Replace
= Poor soldering of field coil = Repair
+ Commutator malfunction = Repair
« Grounded armature * Replace
- Worn parts « Heplace
Starting problem + Insufficient battery capacity | <Recharge
- Malfunetion of QS5(CQuick Start System) « Inspect or replace |




5 BATTERY ‘

__ Problem ) Possible cause Correction _|
‘Starter turns but pinion . Tip of overrunning clutch oInian 15 Warn « Replace
gear does not mesh with ring | + Fatigued overrunning clutch drive spring « Replace
| gear « Overrunning clutch races + Heplace
- Improper sliding of spline « Adjust contact
and repair
« Worn bushing + Replace
« Waorn ring gear + Replace
 Starter turns . Sticking contact place of magnetic swilch - Replace
continuously(does not stop) « Layer shorting of coil of magnelic switch - Replace
‘Misfiring of motor | Malfunction of wiring, or poor wiring contact . Replace
| Discharging of battery |+ Loosened drive belt - Adjust |
' | + Grounded or broken stater col + Replace
| « Broken rotor cail - Replace
| . Paor contact of brush and shp ring . Clean or replace |
! « Malfunection of recufier s Raplace |
|« Matfunction of IC regulatar » Replace
I . Insufficient or unsuitable battery electrolyte » Adjust
: | - Malfunction of battery electrode - Replace
{internal short-circuit)
| . Poor contact of battery 1erminals « Clean and ughten
' . Excissive electric load . Check power
I —— N cansump tian
lﬂvemharging of battery « Malfunction of IC regulator « Replace
- Operating In gxtremely high temperature - Repar ]

BATTERY ‘ ‘
@ INSPECTION

1 Check for corrosion on the terminals, or loosened cable
connacliion,

2 Check the electrolytc level
There is sufficient electrolyte if the level 15 between
the "UPPER LEVEL" and "LOWER LEVEL" marks. If the
ievel is too low, add distiled water up o the “UPPER
LEVEL"™ mark.

3 Check the specific gravity,
Measure the specific gravity by using a hydrometer. If
the specific gravity reading is 1200 or less, recharge
the batlery.

Standard: 1.280{at 25°C (77°F)) ‘




ALTERNATOR 5

Relation of speahc gravty o rechargmal(al solution
temp. of 200C (68°F)

|" Electrolyte spec. grav. Recharging( % }
' 1.260 ' ‘IDL‘.-
210 75 |
1,160 50
1,110 25 |
1,060 Almnst no capacity

Fig. 5-3
% QUICK RECHARGING -

.ﬁer dismounting the battery from the vehicle, dis-
connect the veni plug and recharge the battery

Caution

{a) Stop the engine by turning switch OFF before
checking or recharging of the battery.

{b) When disconnecting the battery cables, discon-
nect the negative{—) cable first. When connect-
ing the battery cables, connect the positive( + )
cable first.

(c) Recharge the battery in a water case to prevent
overheating while quick recharging.

i1 ALTERNATOR
@ CHARGING SYSTEM CAUTIONS

. Be sure batlery connecltions are not reversed, be. .
) R terminal |
cause ths will damage the rectifier, L terminal
2, Do not use high-voltage testers, such as a megger, Fig. 55 -
because they wil damage the rectifier, '
3, Remember that batlery voltage 15 always appled 1o
the alierpator’'s "B terminal,
4 Do nat ground the L7 termingl while the engine 13

rLnning
h Do not start the engine while the coupler 5 discon-
nected from the "L" and "R" terminals,




3 ALTERNATOR

@ ON-VEHICLE INSPECTION
INSPECTION OF CHARGING SYSTEM

1. Make current and voliage connections as shown in
the figure.

2. Turn the igretion switch OFF,

3. Read the voltage between the "L° terminal and
ground, The alternator 1s bad if the reading 15 0V,

4. Turn the ignition switch ON and read the voltmeter,

It the readng i OV, there 15 @ malfunction of the
alternator or wirng,
If the wvoltage 15 near the baltery voitage, shorl cir-
cul the F lerminal and the alternator rear bracket,
and then read the vallmeater, IF the voltage s lower
than the battery vollage, there 15 & malfuriction of
the 1T regulator,

CHECKING NO-LOAD ADJUSTMENT
VOLTAGE

1, Check to be sure that the battery 15 fully charged,

2. Commect an ammeier and & vollmeter as shown m
the haure,

3. Turn the wtion key 1o ON, and then check to be
sure that the wvolimeier reading s signilicantly
lower than the battery voltage(1-~3V]

If the voltmeter reading s the same as the battery
voltage, there may be a malfunction w the
alternator,

4. Short circuit the terminals of the ammeter, and then
starl the engne. After starting, discontinue the
short circuiting,

NOTE
Be careful, when starting the motor, that the current of
tha starter doesn't fiow to the ammeter.

B Under no-load conditions, increase the alternator
speed to 5000 rpmiengne speed of 2.000~2 5600
rpmj.

6, Read the indication shown by the voltmeter and the
ammater,

Ammeter:5A or less
Valtmeter {adjustment voltage):
14.7 £0.3V(at 20°C (68°F))

Check relay

} Ammeter |

’ !
i

Voltmeter

Fig. 5-7 '
q

1




CHECKING QUTPUT

1, Disconnect the negative battery cable,

2. -Connect an ammeater and a voltmeter as shown in
the figure.

3. Connect the negafive batlery cable,

4. S1art the engina,

5. Apply a load by turning on the head lights,

6. Gradually imcrease the engine speed, and read the
gulput current,
If the voltage 15 higher than the battery voltage and
there is an output current, there is no problem,

% REMOVAL

1. Lift the hiood,

2. Disconnect the negative battery cable,

3. Remove the drive belt.

4 Discorngct the wire from the "B terminal of the
alternator and connector from the "L and "R° ter-
minals, and disconnect the wire harness from the
clip,

5 Disconnect the vacuum hose and ol hose,

6. Remove the drive belt.

7. Remove the bolt & nut and the alternator,

@ INSTALLATION

nstallation is.the reverse order of removal. Note the
following points.
1 Install the drive belt sa that the V belt fits into the
grogves of-each pulley,
2, Adjust the drive belt tension,
(Refer to.the drive belt section).

ALTERNATOR

Fig. 5-10




5 ALTERNATOR ‘

Fig. 5-12

@ DISASSEMBLY AND ASSEMBLY ‘ ‘

Disassemble i the numberad order shown in the frigure, Assermbly 18 the reverse order of disasembly.

1, Front bracket
2. Fan and pulley
3. Rotor

4. Rear brackel
5. Stator col

6. Brush holder

I 7. Rectifier

8. Vacuum pump

Fig. 5-13

VACUUM PUMP

Logsen the attaching bolts and remove the vacuum pump,




ALTERNATOR 5

FRONT BRACKET AND ROTOR

Fit a flat-tipped | =) screwdniver between the front
bracket and the siator gore, and then separate the
stator and rotor Dy tapping the screwdniver with a
rubber hammer,

Caution;
Be careful not to force the screwdriver too far in, be-
cause the coll may become scratched.

LOCK NUT
‘ECLIFE the rotor in a vise, and logsen the pully nut,

Caution:
Install the protection material{copper plate or rag) to
the vise.

STATOR
Use a saldering iron to disconnect the stator lead wir-
irg,

Caution:
Do the disconnecting quickly, using the soldering iron
no-more than about 5 seconds, because the rectifier
may become damaged if the inside is overheated.

%




5 ALTERNATOR

BRUSH HOLDER AND IC REGULATOR AS-
SEMBLY

Use a soldering ron to disconnect the brush holder
and IC regulator assembly from the rectifier,

BRUSHES

When the rotor is to be attached to the rear bracket,
insert a wire through the hole in the rear bracket so
that the brushes are at the specified position,

Front bracket

SEAL WASHERS
Insert & seal washer at each end of the front bracket.

\/f

Seals

D
|
P
:

Rotor

Fig. 5-22
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ALTERNATOR 5

@ INSPECTION

Inspect the following parts, and repair or replace if &
problem is found,

STATOR

1, Use a circuit tester to check for continuity between
the core and each lead wire,
Mo-contnuity is the normal condition,

. Use a circunt tester to check for continuity between

izad wires,
Continuity is the normal condition,

o

ROTOR
1. Use a circuit tester 1o check for continuity between

the core-and each slip ring.
Mo-continuity is the normal condition,

2, Use an ohmmeter ta check the resistance between

gach slip nng.
The resistance should be 3~4 ohms,




5 ALTERNATOR

RECTIFIERS

Use a continuity tester to check the continuity of each
rectifer,

There should be high resistance in one direction and
low resistance in the other direction,

There is a short-circuit if the resistance is low in both
directions, and there is a broken wire if the resistance
is high in both directions. In either instarice, replace the
reciifier.

BRUSHES AND SPRING

1. Chack the force of the brush spring,
Measure the force of the brush spning by using a
spring pressure gauge, and push the brush into the
brush holder until the tp praojects 2mm{0.078in)
Limnit: Less than 210g(7.4 oz)

2. Check for burnt or worn brushes,
Limit:6.5mm{ 0.256in )

BEARINGS

Check the front and rear beanings for improper rota
tion and/or abnormal nonse,
Repiace if an abnormal condition 15 discovered,

5—12




STARTER-A 5

J STARTER-A(Diesel engine : 2.0KW type)

@ ON-VEHICLE INSPECTION ]

1, Directly connect the "B™ and "M™ terminals of the
starter by Using a lead wire,

2 The starter is functioning properly f 1t turns
smoothly, without abnormal noise,

3. If starting I1s slow, if the starter doesn't turn, or if
abnormal noise is heard, remove the starter and
check it, but be sure to check the following mat-
ters before removing i,

{1) Charaing condition of battery,
12) Looseness or corrosion of battery terminal
{3) Condition of wiring
. 4} Condition of ignition switch
(5} Locked engine

Warning:
Be specially careful, when the starter is operated,

the engine may start.

@ REMOVAL AND INSTALLATION

Removal 15 as follows:
1. Lift the hood,
2. Disconnect the negative battery cable,
3. Jack up the vehicle, support it on safety stands,
4. Disconnect the wiring from the starter,
5. Remove the starter,
Installation is the reverse order of remowval,

é DISASSEMBLY

| - e .
: @/‘ 1. Field frame Ass'y
‘ ﬂ 2, Armature

! 5 3

. Brush holder

g Brush spring

&, Magnetic switch Ass'y
B. Cluich Ass’y

7. Retainar & rollers
8, Piniony gear

3. Idler gear

10, Starter Pousmg

5—13




5 STARTER-A

1. Remove the lead wire connected to the magnet
switch.

2. Remove the two through-balts,

3. Remvoe the yoke from the magnet switch.

4. Using radio pliers or a similar too! raise the () side
brush spring and remove the brush,

Caution:
Be careful not to scratch the brush or commutator.

5—14




. . STARTER-A 5

5. Remove the armature from the yoke,

Caution:
Be careful not to drop the armatura.

. Remove the two screw which hold the housing and
. the magnet switch.

7. Remove the housing from the magnet switch.

8. Rernove the idle gear, retainer and roller.

Caution:
Be careful not'to lose the roller.

8—15




5 STARTER-A &

g Remave the clutch from the housing.

Clutch

Housing

Fig. 5-41

10. Remove the steel ball from the clutch,

R A |

Steel ball |

Caution:
Be careful not to lose the stesl ball.

Clutch

11, Remove the coll spring from the magnel switch.

Magnet switch ‘

| Coil spring

Fig. 5-43
@ INSPECTION ; - - |
Checking the grounding of the armature coil ’
Check for continuity between the commutator and the A
core by using & circuit 1ester. Replace the amature if . — ]
there is CONINUITY. ==

=N

5—16



STARTER-A §

CHECKING THE ELLIPTICAL DEGREE OF THE
COMMUTATOR
As shown in the figure, use a dial gauge for checking.

ELLIPTICAL DEGREE

If the difference between the maximum diameter and
the minmum  diameter is 04mm(0.016in) or more,
adjust so that it s 0.05mm{0.002in) or less

Caution.
If the elliptical degree is great, also check for bending
of the shaft.
Use fine{ £300 or higher} sandpaper to polish away
roughness of the commutator surface. If it is badly
burned, repair by using a lathe,

Measure the external diameter of the commutator,
and replace the commutator it the measured diameter
1534 Bmm{ 1.36n) or more,

It & lathe is used for reparing, the external dameter
it is-34.0mm¢ 1.34in},

UNDERCUTTING THE SEGMENTS

If the shrinkage of the mold between segments 15 0. Faulty repair
. R | Bad f_-.n-.-_‘
2mm{0.008in) or less, undercut by 0.5 to 0Bmm{0.02~ | —\ Good
0:08in}, »
Linder cut
Mica Segments

WIRING DAMAGE OF THE FIELD COIL

Check for continuity between the connector and brush
by using a circuit tester, Aeplace the yoke assembly if
there s no conunuity.

L) Fig. 5-48
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3 STARTER-A

CHECKING FOR BRUSH WEAR

If there is brush wear bevond the wear imit, or if the
wear 15 near the lirmit, replace the brush.

Standard: 14.5mm{0.57in)

Wear limit: 10.0mm{0.39in)

Waar limit

CHECKING THE BRUSH HOLDER

Check for continuity between the insulated brush and
the plate by wsing a circuit tester, Repair or replace if
there s continuity.

Also check to be sure that the brush siides smoothly
inside the brush holder,

Brush holder

Fig. 5-50

CHECKING AND REPLACEMENT THE BEAR- °
ING

There should be no apparent roughness or “catehng”
when the bearing is forcefully rotated by hand. and
there should be no abnormal noise: when 11 15 rotated
at hugh speed.

Take out the bearing, as shown in the figure, by using
the suitable 1ools,

CHECKING THE MAGNET SWITCH

1, Attraction test

Make connections from the negative {—) terminal
of the battery 10 the switch body and the "M’ ter-
minal,

Mext, when connecting from the positive (+) ter-
minal of the battery to the “S$’ terminal, check 1o
be sure that the pinion projects;

Fig. 5-52
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STARTER-A 5

2. Attraction-holding test
{ the pinion is stil projecting after the attraction test
and the wire is disconnected from the "M terminal,
the condition is good,

Fig. 5-53

1
Return test .
Make connections from the negative {—) terminal of '
the battery 1o the switch body and to the "S” termi- |
nal, Then make a connection from the positive {+] |
terminal to the "M™ terminal. In this condition, discon:
nect the wire from the "8 terminal,
The condition is good if the pinion returns immediately.

®

Volimieter

Fig. 5-54

@ GREASE LUBRICATION

Apply grease({lithium base, N.L.G). No.2) to the places shown in the figure.
- - |

09 - -
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5 STARTER-A

@ ASSEMBLY(MAIN POINTS)

1, Be careful not to forgel to assemble the coil spring
and the steel ball of the clutch when the housing
and magnet switch are agsembled,

Also be sure not to forget to assemble the retainer
and roller to the idie gear.

2. As shown n the figure, assemble the brush holder
to the yoke, and assemble the two brushes an the
yvoke side 10 the brush holder,

3. Whean the yoke is assembled Lo the magnel switch,
align the cul out part with the projection of the
magnet switch,

PREFORMANCE TEST(FREE RUNNING TEST)

When makinig connections. as shown m the figure and
closing the switch (K}, the starter rotates, If the startl.
er smoothly rotates at the following current and rotat-
ing speed when the battery voltage 15 12V, it 15 nor |
mal, ; (B termina
Current: Below 120A _
Voltage: Below 11.5V i
Spead:Over 4,000rpm |_

o ~ wolimeter
Fig. 5-59 '

b

r <
Amp. m EEM r
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STARTER-B 5

] STARTER-B(Gascline engine : 0.95KW type)
# STARTING SYSTEM CIRCUIT

Fig. 5-80

@ ON-VEHICLE INSPECTION

Charge the battery fully before starting the following
irspections;

A. If the magnetic switch dose not function during
starting.

1. Turn the igrition switch to the siart position.
2, Measure the voltage between the 5 terminal and

ground. (5] tesmenal
. if the measured value is siandard voltage or more, —
there 15 starter malfunction. Fig. 5-81
4. IF iv 15 dess than standard voltage, there is a malfunc-
1900 e thie- winng; -

Wolimated

Standard voltage : BY

Caution:
If the magnetic switch is hot, it may not function
even though the voltage is standard voltage or more.

B. If the starter won't crank, or if the cranking speed
is slow.

The problem may be 2 mulaunciion of the starter or in
the: wiring.

NOTE

The'cranking speed is greatly affected by the viscosity
“ of the enging ail.




STARTER-B 5

¥ DISASSEMBLY AND ASSEMBLY

1. Disassemble in the numbered order shown in the figure,
2. Assembly is the reverse order of disassembly,

Fig. 5-62

1, Magnetic switch b, Yoke B. Drive pinion
2. Bolt 6. Lever 9. Armature
3. Rear cover 7. Drive housing

4. Brush-holder assembly {front cover)

DRIVE PINION

Remowe the stopper for the overrunming clutch by

using @ pipe as shown in the figure. @

Fig. 5-63
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STARTER-B 5

ADJUSTMENT OF PINION GAP

1. Disconnect the wiring from terminal (M),

2 Apply battery power to the terminal (S) and
ground the starter motor body, the pinion will eject
outward and then stap.

3. Measure the clearance(pinion gap) between the
pinion and the stopper,

Pinion gap : 0.5~2.0mm(0.020~0.079 in}

Caurtion ;
Do not let slectricity flow continuously for more than
10 seconds.

If the pinion gap is not within the specified range,
make the adjustment by increasing or decreasing
the-number of Washers used batween the magnetic
switch and the drive housing, The gap will become
smaller it the number of washers is increased,

Caution :
Do not use the washers more than 2mm{0.079 in) in
all,

@ INSPECTION

ARMATURE COIL

1. Ground of the armature coil
{1} Check for continuity between the commutator
ard the core by using a circuit_tester,
(2] Replace the armature If there is continuity.

2. VMibration of the commutator
{1) Piace the armature on V blocks, and measure the
vibration by using a dial gauge,
{2} If the vibration is Limit or more, repair so that it
becomes standard by wsing & lathe, or replace

the ‘armature, ! f /7\
Standard vibration : 0.05mm(0.002 in)
Limit > 0.4mm(0.018 in) —
=
NOTE
Before checking be sure that there is no play in the
bearings. —

Fig. 5-87
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5 STARTER-B

3, Outer diameter of the commutatar
Replace the armature if the cuter diameter of the
commuiator 15 grind imit or less.

4, Raughness of the commutator surface
(1) I the commutatar surface is dirty, wipe 1t with a
clath,
(25 If 11 15 rough, repair it by using a lathe or fine
sandpaper.

Grind flimit : 31mm({1.22 in)

B Segment groove depth
If the depth of the mold between segments is imit
depth or less, undercut the grooves by standard
depth,

Standard depth ; 0.5~0.8mm{0.020~0.021 in)
Limit depth ; 0.2mm{0.008 in)

FIELD COIL

1. Wiring damage
i1l Check for continuity betwesn (he connector and
brushes by using a circuil 1ester,
i Renlace the yoke assemily of there 18 no continu-
Y,

2. Ground of the feld col
i1t Check for continuity between the connector and
yoke by using a circult tester,
i? Rapar, or replace the yoke assembly if there i3
continwty,

3. Instaliation of the figld coi
Replace the voke assembly if the field coil s loose.

[l

Slancfarg oeptn

Fig. 5-71




STARTER-B 5

BRUSH AND BRUSH HOLDER

1. Brush

It the brushes are worn beyand the wear limit, or if
the wear 15 near the imit, replace the brushes,

Standard ; 17rmm(0.669 in) Limt
Wear limit ; 11.5mm(0.453 in) 11 4 I
Fig. 5-72

2. Brush spring

l.-!]_l Measure the force of the brush spring by using a
spring balance,
i2) Replace the brush spring 1f the force is hmit or
less,

Limit ; SMN({900g, 31.75 oz)

Fig. 5-73

3. Brush holder

(1) Check for continuity between the insulated brush
g
and the plate by using a circuil 1ester, E
§
[2) Reparr or replace if there 13 continuity,

(3} Alsa check to be sure that the brush shdes
smoothly inside the brush holder,

DRIVE PINION AND HOUSING

1. Pimion gear
(1} Check for wear.or damage of the piron gear,
(2} Replace if necessary,
{30 f the pinion gear Is senously damaged, also
check: tha:fiywheel ring gear.

2. Bushing

(1) Chieck for wear or damage, S R
“12: Replace-if necessary, Fig. 5-75

§—25




5 STARTER-B

3. Switch coil

(1] Check for continuity between the M terminal and
the body by using a circuit tester,
{2) Replace the switch if there is no continuity,

PERFORMANCE INSPECTION

Magnetic Switch

Disconnect the terminal M wire, and make the follow-
Ing {esls.

Pull-in Test

The swatch s normalif the pidon ejects outward when
the battery 15 connected as shown in the figure,

Caution : .
Do not supply power continuously for more than 10 Fig. 5-77
seconds.

Hold-in Test

1. After completng the pull<in test, dsconnect the
wire from terminal M{with the pinon left ejected),

2. The hold=-in coilis functioning properly 1f the pinon
does not return,

Return Test

t. Connect the battery between terminagl M of the
magnelic switch and the body, as shown in the fig-
ure,

2 Pull the pinion out manually to. the pinion- stopper
PoSon,

3 The pinion should immediately return to its ongnal
pasition when it is releasad,




STARTER-B 5

Mo-load Test
T.-After-adjusting the pinton gap, form.a test crcut

with a voltmeler and an ammeter as shown,
NOTE
Use wires as thick as possible and tighten sach terminal
fully.
2. Close switch "K” to'run the starter,
3: It :the  voltmeter -and. ammeter show the following N
valugs while the starter s running, it 15 nermal. men
' __ _ | 0.95KW type g
Battery Voltage(volt) 115 Ammolet @F F
P Current{ampere) 80 or less Saery Voitmarer Y, [ s
Gear shaft speedirpm) . 6600 or more | 2 I \J__
4.If any “sbnormaity is noted, check it according to
“INSPECTION",
: Fig. 5-80 -
-
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5 QUICK START SYSTEM

] QUICK START SYSTEM(QSS)

3.0BW TOA - 0.5R
A
Fuse box
N T - [
o | KD kZ B IGY | IG2 | ACC 8T -
LN ! =
Lock a 3.0BY o
. [Fiy )
Acc | O——0 o—l £ =
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GLOW PLUG/VACUUMPUMP 5

K GLOW PLUG

# CHECKING OPEN CIRCUIT OF GLOW
PLUGS
Check the conlinuity between the positive terminal of

the glow plug and ¢ylinder head with a circuit tester.
If there is ne continuity, replace the glow plug.

@ REPLACING GLOW PLUGS

Ramiove in-the following order
Glow plug connector attaching nut, Use a suitable
wrench,

2. Glow plug connector

3. Glow. plug

NOTE
Turn the glow plug counterclockwise and remove.it.

To'instal the glow plug, reverse order of removing.

@ CHECKING GLOW PLUG RELAY

1. As shown in the figure, connect the battery and an

dhrmeter to the relay,

2. If the chmmeter shows continuity when the battery
is gopnected, and no continuity when the battery is
discannected, the relay is good.

. Replace the relay if it fails this test,

3 VACUUM PUMP
@ CHECKING ON VEHICLE

1. Tape the alternator pulley with scotch light tape,
and attach a tachometer 10 the engine,

2, Connect a vacuum gauge 1o the vacuum hose be-
tween the vacuum pump and power brake unit,
and check: whether or not the vacuum s within
specification,
After 20 seconds:440 mmHg or more at alternator

~ 1,500 rpmi{Engine 850rpm)

Fig. 5-83

1
Bl

[======5
=]

=

=
&

Fig. 5-84
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5 DRIVE BELT ‘

After 20 seconds:580mmHg or more at alternator 3,000rpm(Engine 1,350rpm}

MOTE
Use a photoelectric tachometer to measure the alternator rpm.

% INSPECTION

1. Check the rotor, housing and center plate for wear
or damage.

2 Check the O-ning for detenoration or damage,

3. Check the vane for wear or damage,
Standard vane length: 13.0~13.5mm(0.512~0.530in)

NOTE
Wear on the bottom surface of the vane caused by con- Fig. 5-86

tacting the center plate guide ring is normal.

4 Check the housing inner diametaer,
Standard housing inner diameter :57.0~57.1mm(2.244 ~2.248in)

4 DRIVE BELT

The tension and mspection peint differ depending upan
[Fe accessory aguipment.

Drive beit New Pefiston Used
1| Aternator 1< 2mm 12~ 14mm
[0.44~047n} | {0.47~0.55n)
'2‘ Air 4 ~5mm T B~Bmm
| conditioner | (0.18~020n) | (0.20~024in) | ‘
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SPARK PLUG/HIGH-TENSION LEAD 5

& SPARK PLUG
@ REMOVAL AND INSTALLATION

Note the following poinis:

1. When the high-tension leads is to be pulled off, be
sure-to pull the boot itself, and not the wire,

2. Tighten the spark plugs to the specified torque.
Tightening torque: 1.5~2.3m-kg( 10.8~ 16.6ft-Ib)

@ INSPECTION

.heck the following points. f a problem 1s found, re-
place the spark nlug,
1. Damaged insulatian
2:Worn elecirodes
3. Carbion-deposits
If cleaning is necessary, use a plug cleaner or a wire
brush; Clean the upper nsulator also,
4. Damaged gasket
5, Burnt condition of spark nsulator
61 it is black with carbon deposits, either rmisfiring
dug Lo improper proportions of gas and arr or over-
heating of the plug may have ogcurred,
Plug gap:0.75~0.85mm(0.030 ~0.034in )

K3 HIGH-TENSION LEAD
@ INSPECTION

Use a tester to measure the resistance.
Resistance: 16 k. 2per 1m(3.287t)

%

X
=, o
,E_ |
4}r:-:'._h\""';.}.
Fig. 5-87 i o
Wear and adhesion or carbon
[ Burnt condition
: Flug gap 4
S —
1|.. E
| \.-— 'ﬁ
=
e Damage and
w deteriration
_
e S |
| 7
i E Damage
| e
Fig.5-88 T
i
|
|
I
Fig. 5-89




5 IGNITION COIL/DISTRIBUTOR

1 IGNITION COIL

@ INSPECTION

PRIMARY COIL

Measure the resistance of the primary coil, using an
ohmmeter,
Standard resistance: 1.0~ 132

SECONDARY COIL

Measure the resistance of the secondary coil, using an

ohmmeter,
Standard resistance: 10~30k 2

INSULATION OF CASE

Measure the insulation resistance between the primary
termainal and the case, using an chmmeter,
Standard resistance:More than 10M2

£ DISTRIBUTOR

INSPECTION
SPARK TEST

1. Disconnect the distributor lead from distributor,

2, Hold i1 5~10mm|0.20~0.3%9in) far from a ground,

3, Crank the engine and make sure the strong sparks
fly.

4. If there is no spark, the ignition coll or pick-up coil
may be bad,
Check once again after replacing the ignition coil or
pick-up coil,




DISTRIBUTOR 5

IGNITION TIMING

1, Warrn up the enging. Run it at idle.

2. Turn all electric loads OFF.

3. Disconnect the wiring connector to the engine cool-
ing fan,

4 Connect a tachometer and timing light,

B Check idle speed, adjust it if necessary.

ldle speed: 750" (MTX)
800°7 (ATX)

& Disconnect the vacuum hose(s) from the vacuum
. control, and plug the hose(s).

7. With a timing light check the mark {yellow] on the
crankshaft pully and the timing mark{§’} on the
timing belt cover are aligned.

Iritial ignition timing:6°+1° BTDC

8. If the marks aren’t aligned, loosen the distributor
body installation nut, and turn the body to make
the adjustment. Set to specifications.

9. Remove the timing light and connect the wiring
conrigcior to the-engine ¢aoling fan.

10. Re-connect the vacuum hosels).




5 DISTRIBUTOR

CENTRIFUGAL SPARK ADVANCE CONTROL

1. Warm-up the engine.

2, Check to be sure that the idle speed and ignition
timing are correct,

3. Disconnect the vacuum hose(s) to the vacuum con-
trol, and plug the end of the hose(s).

4, While gradually increasing the engine speed, use a
timing light to check the advance angle on the pul-
lay,

Excess advance!;
Weak governor spring. (if the grovernor spring
is broken, the advance will rise very high)
Insufficient advance:
Governor weight ar cam malfunction

VACUUM SPARK ADVANCE CONTROL
(NORMALLY ASPIRATED ENGINE)

1. Warm up the engine,

2. Check 1o be sure that the idle speed and ignition
timing are correct,

3. Disconnect the vacuum hose(s) to the vacuum con-
trol, and plug the end of the hosels).

4 Attach a vacuum pump to the control A only and
check by using a timing light while applying vacuum.

b, Next, attach the vacuum pump to control B only,
and check by using the trming light while applying
wacuum,

6. Reconnect the vacuum hose(s],

T T
1600 13,50
o 1ER 1800 12.5¢
g 1800 =11.52
S
E e ? "=r|—
§ / 2RO 10,50
" .
- TLERL 7 .
ﬁ oo 1550 f'(
300 1M g70% (- 0.8%)
500 1,000 1,500 2,000 2,500 3.000
Engine speed (rpm)
Fig. 5-99

& b
18=
g
§ ol ST TR,
-E [ 220X 6,50 %
5
T
8 L :
= 100 200 300 400 500 550 600
Vacuum {mmHg)
Fig. 5-101




DISTRIBUTOR 5

OTHERS

1..Cheegk corrosion, damage, cracks and stains on the
rotor or-distributer cap,
2. Check damage to the "Q" ring or oil seal,

=

Fig. 5-102

i INSTALLATION

Instaliation is the reverse order of removal.

Note the following points.

1. Coat the 0" ring with engine «il,

2, Check the No.T cylinder = at top dead center.

3. Install after aligning the distributor matching marks.
4. Adjust the ignition timing after installation.

LAatng mark

Fig.5-103
@ DISASSEMBLY AND ASSEMBLY

1. Disassermbie in the numbered order shown in the figure.
2; Assembly is the reverse order of disassembiy.

®

1. Cap

2. Rotor

3. Governor set

4. Reluctor

5, Pick-up call

6. lgniter

7. Vacuumn control unit
B. Breaker

8. Driven gear
10. Shaft
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6 OUTLINE

K& OUTLINE

Fig. 6-1

1, Clutch master cylinder 5. Clutch release bearing 9, Clutch pedal
2. Cluich release cylinder 6. Clutch release fork 10, Reservoir

3, Clutch disc 7. Flywheel

4, Clutch cover 8, Pilot bearing
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SPECIFICATIONS/TROUBLESHOOTING GUIDE

i} SPECIFICATIONS

Clutch dise facing surface hardened, or ol on surface

Pressure plate damaged

Diaphragm spring damaged or weakened
Insufficient clutch pedal play

Clutch pedal sticking

F_Iywheele damaged

Items ) Specifications
Clutch control Hydraulic type
Clutch cover Type Diaphragm spring
Clutch discs Quter diameter X inner diameter » thicknaess 205 x160x35
mimi{in} (8,858 5,906 x0,138)
Type __ ] _;H_anger lype
Padal ratio 63:1
Cluteh pedal Full stroke mmiin} 144(5.67)
' " Height mm{in) 200.5(7.89)
Master cylinder inner diameter o mmiin} 15.87(5/8) -
| Release cylinder inner diameter ] mmlin} 19.05(3/4]
| Cluteh fluid i ] SAE J1703a or FMVSS 116, DOT-3 or DOT-4
£ TROUBLESHOOTING GUIDE
Problem “Possible cause Correction
_Siiﬁping Clutch disc fac:fng WOrn excessively - Replace -

Repar or replace
Repair or replace
Replace

Adjust

Repair or replace
Repair or replace

Faulty disengagement

Excessive run-out or damage of clutch disc

Clutch disc splines rusted or worn
Qil on facing

Diaphragm spring weakened
Excessive clutch pedal play
Insufficient clutch flud

Leakage of clutch flud

Replace
Remowve rust, or replace
i Repair or replace
: Replace
| Adjust
Add fluid
| Repair or replace

Clutch vibrates
when starting

il on facing
Torsion spring weakenad
Clutch disc facing hardened or damaged

' Clutch disc facing rivets loose
| Pressure plate damaged or excessive run=out

Flywheel surface hardened or damaged

| Loose or worn engine mount

| Repair or replace
Replace

Repair or replace
Replace

Replace

Repair or replace
Tighten or replace

Clutch pedal sticking

Abnormal noisa

| Pedal shaft not properly lubricated

Lubricate or replace

“Cluteh release bearing damaged
Poar lubrication of refease bearing sleeve

' Torsion spring weakened

Excessive crankshaft end play
Pilot bearing worn or damaged
Worn pivet points of release fork

Replace

Lubricate or replace
| Replace

i Repar

Replace

Repair or replace




6 INSPECTION AND ADJUS TMENT

K ON-VEHICLE MAINTENANCE
% FLUID LEVEL

1. Clean the area around the reservoir and the

reservoir cap,
2, Check the fluid level, If the level is near or below the
"MIN mark, add brake fluid to the “MAX" mark.

Fluid specification :
DOT-3 or DOT-4
{FMVSS 118, or SAEJ 1703a)

KX INSPECTION AND ADJUSTMENT
@ CLUTCH PEDAL HEIGHT

Inspection
Remove the carpet and measure the distance from the
upper surface of the pedal pad 1o the firewall,

Standard height : 144 ~ 154mm(5.87 ~6.06 in)

Adjustment

1. Adjust the clutch pedal height by locsening Jock nut
(&) and turning stopper bolt @,

2, After the adjustment, tighten lock nut (@),

Tightening torque :
14~18N-m( 1.4~ 1.8kg-m, 10~13ft-b)

@ CLUTCHPEDAL PLAY

Inspaction
Depress the clutch pedal lightly by hand and measure
the free play.

Standard play : B~ 15mm{0.31~0.52 in)

Adjustment

1. Adjust the free play by loosening lock nut© and
turning push rodD,

2. Check that the distance from the floor to the cen-
ter of the upper surface of the pedal pad is correct
when the pedal is fully depressed. If it is not within
specification, readjust il

3. After adjustment, tighten lock nut@.

Disengagement height ; 60rm({2.4 in) or more




CLUTCHPEDAL 6

& CLUTCH PEDAL
@ STRUCTURAL VIEW

' g
ﬂ_ /
2
3]
|
? ‘
|
&
-
'{3:, 5
Fig. 6-4
1. Mut and washer 5. Split pin and washer 9 Clutch pedal
2. Shaf1 . Pin 10, Pedal pad
3. Retdrn spring 7. Baolt 11, Stop lamp- switich

..«*. Bushing 8 Clutch push rod




6 CLUTCHPEDAL

# INSPECTION

Check the following parts, replace if necessary,
1. Warn or damaged bushings.

2, Twisted or bent clutch pedal,

3. Worn or damaged pedal pad.

4, Weakened assist spring.

# INSTALLATION

1. Install in the reverse order of removal,

2, Apply grease(lithium base, NLGI No. 2) 1o the bush-
ings and pivot points,

3, Adjust the clutch pedal free play,

FPush rod
Install the push rod,

Tightening torqus .
12~ TIN-m{1.2~1.7kg m, 9~12ft-b)

Clutch pedal
Install the clutch pedal,

Tightening torque
20~34N-m{2.0~3.5kg'm, 14~25ft-Ib)




MASTER CYLINDER 6

K3 MASTER CYLINDER
¥ REMOVAL

"

10.5mm (0.4 %in)

{.5_61"11\1
Fig- 6-8
1: Pipe 2. Nut 3. Clutch master cylinder
Clutch pipe —
Lise S&T to disconnect the clutch pipe. @
CAUTION B
Clutch fluid will damapge painted surfaces. Use a con- -

tainer or rags to collect the fluid. M
. If fluid doas get on a painted surface, wipe it off im- @
mediately. W

| \®
Clutch master cylinder : /ﬁ

1. Remowe the nuts,
2. Rernove the clutch master cylinder and gasket.

Reservoir hose

1. Before disconnecting the reservaoir hose; use a ves-
sl to-remove the Tluid from the reservaoir,

2. When disconnecting the reservor hose, use a rag |
to-prevent any remaning fiuid from spiling, |

.. Fig. 6-9




6 MASTER CYLINDER

@ DISASSEMBLY

1. Disassemble in the sequence shown in the figure,
2. Disassemble and assemble in a clean location free from dirt and dust,
3. Use clutch fluid to wash the inner parts,

Fig. 8-10

1. Bolt and washar 6. Spacer and primary pision cup 11. Plug

2. Piston stop wire 7. Spring Ass'y 12, Washer
3. Washer 8. Master cylinder body 13. Spring

4. Secondary piston cup 9. Reservoir cap 14. Reservoir
£, Piston 10, Baffle

Snap ring

Press down on the piston and remove the snap nng
with snap ring plers,

NOTE
Do not damage the push rod contact surface of the
piston.




MASTER CYLINDER 6

Piston and secondary cup assembly

Ramove the piston and secondary cup assembly, spac-
g primary cup and return spring using compressed
air.

@ INSPECTION

After cleaning each pari, check the foliowing paris,

and replace ¥ necessary. Rubber parts should be

cleaned with brake fluid,

1. Worn or damaged master cylinder bore and piston,

2. Weakened return spring,

Worn or damaged primary or secondary cups.

. Damaged reservar and distorted hose connector
part,

5. Damaged hose,

i ASSEMBLY

MNOTE
- Bafore assembling, coat the edges of the piston and
cups with clean brake fluid.
- After assembling, fill the eylinder with new brake
fluid and operate the piston with a screwdriver until
fluid is ejected from the outlst.

1. Installatton 1s the reverse arder of rémoval.

# INSTALLATION

Master cylinder

Install & new gasket and the clutch master cylinder,

Tightening. torque
19~26N-m{1.9~2.6kg-m, 14~15ft- b}

Clutch pipe

nstall the clutch ppe to the clutch master cyknder
using -S5T,

Tightening torgue |
13~22N-m({1.3~2.2kg-m, 3~ 16ft-Ib)




6 RELEASE CYLINDER

Kl RELEASE CYLINDER

1.9~2.6m-kg
(14~19ft-ib)

Fig. 6-16
i. Clutch pipe

2. Hose
3. Clutch release cylinder

Flare nut

Use SST{flare nut wrench) to loosen and tighten the
flare nut of the clutch pipe,

NOTE

. After disconnecting the clutch pipe, plug it to avoid
fluid leakags.

« Clutch fluid will damape painted surfacas.
Use a container or rags to collect the fluid.
If fluid does get on & painted surfacs, wipe it off im-
mediatsly.

» The flexible hose must not be twisted.

6=—10




RELEASE CYLINDER 6

ol B

¥ DISASSEMBLY

1. Disassemble n the sequence shown in the figure.

2 Assemble in the reverse order of disassembly,

3, Disassemble and assembie in a clean location free from dirt and dust.
4, Use brake fluid to wash the inner parts,

B Toinspect, refer 1o master cylinder section,

~

0.6~0.7m-kg —— 7
(4.3~5.1 fi-ln)

|+

\
G
@]
@ -
I
]
Fig. 6-18 o
¥ ASSEMBLY
Flexible hose

Tightening torque !

@ INSTALLATION

Instal i the reverse order of remaoval,

Release cylinder

Install the clutch release cylinder 1o the transmission

case,

Tightening torque .

. 19~26N-m(1.9~2.6kg-m, 14~ 18ft-Ib)

Install the flexible hose 1o the cylinder -body.

16~23N-m{ 1.6 ~2.5kg-m, 12~ 17ft-ib)

A0 =] R M B W R s

. Flexible hose

. Boot

. Push rod

. Piston and cap assembly
. Return spring cylinder

. Bleeder cap

. Bleeder screw

. Steel ball

. Release cylinder

=11




6 RELEASE CYLINDER

Flare nut
Use S5T 1o tighten the flare nut to the flexible hose.

Tightening torque :
13~22N-m(1.3~2.2kg-m, 9~16ft-Ib)

Clip
Insert the clip between the bracket and flare nut of
clutch pipe,

CAUTION
» The hexagon nut must correctly fit into the hexago-
nal groove of the bracket.
« The flexible hose must not be abnormally twisted.

Air bleeding

The clutch hydraulic system must be bled to remove
air which enters when the pipes are disconnected for
repairs, ete. This bleeding is done as described below,

NOTE
« The fluid in the reservoir must be maintsined at the
3/4 lavel or higher during air bleading.
+ Ba careful not to spill clutch fluid on a painted sur-
faca.

1. Remove the bleeder cap and attach a vinyl hose 1o
the bleeder plug,

2. Place the other end of the vinyl hose in a container,

. Slowly purmp the clutch pedal several times.,

4, While the clutch pedal is pressed, loosen the bleed-
er screw using & suitable tool to let flud and ar es-
cape.

Then tighten the bleeder screw using a suitable
toal,

B, Repeat steps 3 and 4 untl there are no more air
bubbles in the flud.

Lk

Tightening torque :
5.8~7.5N-m{0.6~0.9kg-m, 4.3~6.5ft-Ib)

6. Check for corract clutch operation,

6—12




CLUTCH AND FLYWHEEL 6

1 CLUTCH AND FLYWHEEL

Fig. 6-24

i, Clutch cover 4, Clitch disc
.. Flywheel B, Clutch release beanng
3, Pilot bearing

49 SEO1 310

¥ REMOVAL

Clutch cover

Attaching 1he clutch disc center tool(49 SEGT 310} and
the ring gear brake(49 Vi01 060} ioosen the clutch
cover mountng bolts;

%
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6 CLUTCH AND FLYWHEEL

Flywheel
Remove the flywhee! using SST.

Pilot bearing

Remove the pilot bearing from the crankshaft by using
the needle bearing puller (49 1285 071},

# INSPECTION

Check the following parts, repair or replace If neces-
sary.

Cluteh cover

1. Comtact surface of the clutch disc for scoring,
cracks, or discoloration,

NOTE
- Minor scoring or discoloration should be rernoved

with emery paper.

2. Diaphragm spring for damage, or damage to the
cover,

Clutch disc
1. Facing surface for hardening or oil contamination,

NOTE
+ Use sandpaper if the trouble is miner.




CLUTCH AND FLYWHEEL 6

. Loose facing rivets.

. Worn clutch disc.

Measure the depth to the rivet heads with a slide
cabper.

Minimum : 0.3mm{0.012 in)
4. Runout of clutch disc,

Lateral runout maximum : 0.7mm(0.027 in)
Vertical runout maximum | 1.0mm(0.032 in)

B, Wear or rust on the splines,
ARemowve any mingr rust.

‘Iutch release bearing
Turn the bearing both directions and check for any

binding or abnormal noise.
2. Worn or damaged diaphragm spring or release fork

contact surface,

NOTE
. The clutch relsase bearing is & sealed bearing and
must not be washed.

3, Shding condition of bearing
install the bearing on the clutch housing extension
and check for smooth movement.

Flywheel
1, Surface cracks scoring or discoloration of clutch
contact surface;

NOTE
+If the problem is minor, repairs can be made by
cleaning with emery paper.

“ Fig. 6-33
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6 CLUTCH AND FLYWHEEL

2. Damaged or waorn ring gear teeth,
If necessary, replace the ring gear as follows,
{1) Heat the ring gear with & blowtorch, then tap
arpund the gear to remove it from the fiywheel.
{2) Heat the new ring gear to 250~300'C (480~570°
F}, then fit it onto the flywheel,

NOTE
+ The bevelled side of the ring gear must face toward
the engine side.

3. Runout of flywheel,
{1} To measure, position the dial gauge feeler on the
clutch disc contact surface, ther turn the fly-
whesl,

Runout maximum  0.2mm(0.008 in)

{2) If the runout exceeds speciflicalion, repar by
grinding,

Grinding limit : 0.5mm(0.020 in}

Pilot bearing

Turn the bearing by hand whie applying force in the
rofating direction. Replace the pilot bearing if neces-
sary,

@ INSTALLATION

Insiall in the raverse order of removal,

Pilot bearing
1. Coat the bearing with grease(lithium base, NLGI No,

2.
2, Install the pilot bearing using SST,
3. Install the clutch cover and the elutch disc,




CLUTCH AND FLYWHEEL 6

Flywheel
1. tnstall the flywheel using 55T,

Tightening torque ;
176~ 186N -m(18.0~19.0kg-m, 130~ 137ft-Ib)

Clutch disc

Clean the clutch disc spines and primary shait
spines, ther apply clutch grease({Mon White TA Mo,
2 or equivalent orgamc molybdenum grease ).

2 nstall the - clutch disc wsing SST,

Clutch cover
Install the clutch cover using 55T,

Tightening torgue .
18~26N-m({1.8~27kg-m, 13~20ft-Ib)

Release bearing

Apply clutch grease{Maon White TA No, 2 or equivalent
organic molybdenum grease) to the shaded areas of
the release bearing,

%

489 vIo1 060

Fig. 6-38 )
~— 43 SEOI 310

|
49 SEOT 310 |
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7 OUTLINE

K OUTLINE
CONSTRUCTION

1. This is the floor type of forward bth and reverse 1st,
2. The shift mesh of three rail being selected, so this is the advanced gear shift system.
3. The reverse locker is selected to prevent the wrong operation of reverse gear during the gear shifting,

Indirect type transfer

Fig. 7-1




SPECIFICATIONS /TROUBLESHOOTING GUIDE

7

K1 SPECIFICATIONS

| Mumber of spead Forward : 5th, Reverse ; 1st
Type Forward : synchromesh, Reverse : slidingmesh
Shift type Floor type

15t 3.565

Transmis- 2nd 2212
sion Gear ratio dnd 1435
4th 1.000

bth 0.394

Rev. 3.854

| . High 1.000

Transfer l *Ga‘ar ratio Low 5503

o Type API service GL-4
Qil All season type : SAES0W-90 !
_ _ | Capacity Transmission : 182, Transfer : 131
___Grease SAEH#ED
) SILASTIC RTV732 SEALER, TB1104 THREE

Sealant

BOND, SILMATE RTV #1473

TROUBLESHOOTING GUIDE

B Problem Possible cause ! Correction
Abnormal noise - Insufficient oil « Add ail
The. noise can be considered to be + Deterioration of oil quality - Replace with oil of speci-
fram the transmission if the noise is fied quality
heard with the vehicle stopped and - Worn bearing - Adjust or replace
the engine idkng, and then disap- + Wear of slidng surfaces of - Replace
paars when the clutch pedal i3 de- counter shaft gear
pressed, or if the noise is heard - Wear of sliding surfaces of gears « Replace
when the transmission is shifted. + Excessive gear backlash + Replace
+ Damaged gear teeth + Replace
Difficult to shift - Bent control rod - Replace

.Check by shifting up and shifting
down while driving,

Then stop the engine and check and
shifting. If 2 gear cannot ba shifted
into, the problem can be considered

+ No grease in transmission contral
system

- Lubricate with grease

transmission control,

to be 3 malfunction related to

« Wear of bearing
- Wear of synchronizer key spring
- Improper

disengagement  of
clutch

- Insufficient oil . « Add oil
« Deterioration of ol quahty + Replace with ol of speci-
fiad quality

< Wear or play of shft fork ar shift - Replace
rod

- Wear of synchronizer ring - Replace

« Wear of synchronizer .cone of - Replace
qear

» Bad contact of synchronizer nng + Heplace
and cone of gear

- Excessive longitudinal play of - Replace
gears

« Adjust or replace
- Replace
- Refer to Section 6




7 INSPECTION

- Wear of bearing

» Adjust or replace

~ Problem Possible cause Corection |
Jumps uut_ﬂ_f_gearﬂto neutral) . Bent control rod « Replace
After determining which gear re-  Weak or broken lock ball spring - Replace
} turns 1o neutral, first check the Wear of shift fork « Replace
parts related to transmission con- » Wear of clutch hub « Replace
trol, Then remove the transmission « Wear of clutch hub sleeve » Replace
from the vehicle and check the in- - Wear of gear sliding parts + Replace
side of the transmission, : Excessive gear backlash » Replace

- Incorrect(loose) installation  of « Tighten
[ engine mounts or transmission
| rmounts
Rough or diffioult aperation of gear- - Sticking of contral rod « Replace
shift lever « Malfunction of bal jeint of  Replace
change rod
L + Bent control rod * Replace

3 INSPECTION

Checking transmission and transfer oil level,

1. Remaove the plug of al supply port.

2. Check whether the oif level 15 near the port.
3. If the fevel is low, add oil of the specified quality,

Oil supply port

Fig. 7-2

7—4




REMOVAL OF TRANSMISSION ASSEMBLY 7

& REMOVAL OF TRANSMISSION ASSEMBLY

1. Raise the vehicle and support it with safety stand,
Drain the transmission oil to the suitable container from the transmission and transfer, and then support the

i

transmission with jack,

Remove the clutch release cylinder, starter motor and propeller shaft,

Remove the speedometer cable, 4 x4 switch and back up lamp switch,

Remove the cross member, transmission mounting rubber, gear shift knob and boot.
Remove the mounting bolt, nut and spring washer of the clutch housing and engine.

oo B

Fig. 7-3
1. Engine ASS'Y 4, Stopper case

2. Transmission and transfer ASS'Y 5. Engine mounting rubber
. Engine mounting bracket 6. Transmission mounting rubber




7 INSTALLATION OF TRANSMISSION ASSEMBLY ‘

K INSTALLATION OF TRANSMISSION ASSEMBLY

Installation is the reverse order of removal and use the suitable bolt while the clutch housing is installed to the

anging,

G F
c
B ‘
| | ¢
|
Fig. 7-4
Position [ Tightening bolt ~ Tightening torque m-kg(ft-Ib)
A 1 vE?g]_tiMM]_L:EDmmH.ﬂEE‘:’n] - 11~15(80~108)
I - Bolt{M10}, L:20mm{0.787in} 3.8~5(275~36]
e Bolt(M14), L ; 16mm (0.591in) 11~15(80~ 108]
u " Balt(MB), L:10mm{(0.394in) | 0.83—1.1{2.7~8]
_________ E Bolt(M14}, L:85mm (3.346in) 11~15{80~ 108
I F Bolt(M10], L :50mm (1.969in) 3.8~5(275~36)
G Bolt(M14), L :76mm (2.9531n) 11~ 15(80~108) ‘
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CLUTCH HOUSING ASSEMBLY 7

K} CLUTCH HOUSING ASSEMBLY
# DISASSEMBLY

Disassemble each part in the numbered order shown in the figure.

Fig. 7-5

1. Clutch release collar
2. Support fork

3, Clutch release fork
4. Pivot pin

5, Dust cover

@ INSPECTION

1. Cracks or damage of the oil'seal and dust cover,
2. Cracks or damage of the clutch housing.

W ASSEMBLY

1, Assembly isin thereverse order of removal,
2. When replacing the oil seal, attend to the direction
ofthe oil:seal and install to the clutch housing, and
. ihen apply the oll'onto the off seal nb,

&, Qil seal

7. Plate gusset
8. Undercover

9. Clutch housing

Spring

Inner round ball

o

Engine direction |

Fig. 7-6




7 CONTROL CASE ASSEMBLY

K] CONTROL CASE ASSEMBLY
@ DISASSEMBLY

Disassemble each part in the numbered order shown in the figure.

CAUTION
« Don't disassernble the reverse locker assermbly.
a A
5
1.6~2.3m-kg
11.6~16.6 fi-
1.6~2.3m-g 1 ¢ 16.8 h-b)
(11.6~16.6 f4b)
.rf /ﬁ -~ 2
i ~ 8
gl vad g e
0.58~0.83m-kg ~ 7
(4~6 filb) @@)/
y | ~ 1.0~1.5cm-kg
ey {0.072~0.11 fidn)
T, &&
=
12 !
r -
10 ! 1.5~2.0m-kg
4 (10.8~15 ftb)

Fig. 7-7
1. Bolt 5. Bolt 9. Select spindle
2. Boot 6. Change lever 10. Baolt
3. Bol 7. Spring cap 11. Heverse locker ASSY
4, Cover plate 8, Spring 12, Gasket

@ INSPECTION

1. Cracks.or damage of the boaot
2. ‘Crugh of the cover plate
3. Bend of the change lever

@ ASSEMBLY

1. Assembly i5 the reverse order of removal, and tighten the bolt to specified torgque,

7—8




. EXTENSION HOUSING ASSEMBLY 7
e I

3 EXTENSION HOUSING ASSEMBLY

¥ DISASSEMBLY

Bhisassemble each part in the numbered order shown in the figure, be careful about the following items,
1. -Raige-and stand caulking before remaving the lock nut.

2 -Don't reuse the removed lock nut,

3: When clamp by vice, use metalic pleces,

4, When removing the top cover, a spring shouldn't be put into the transmission case.
&, When removing the bearing, use the bearing puller set{49 0833 425C),
~

1.2~2.0m-kg
(8.7~15i-Ib}) 8.5~15.Ecm-kg

:@ ; «0—3 (0.615~1.12f-b)
2

3~4.5m-kg{21.7~32.5f-b)

Fig. 7-8

1, Lock nut 4, Bearing cover 7. Extension housing 10. Top cover

2. Transfer drive gear b, Bearing 8. Back up lamp switch 1. Gasket

3. Bolt &, Baolt 9, Bolt 12, Steel ball & spring
@ INSPECTION Oil soal Transtar driver gear
1. Moise, damage and wear during turning the bearing

2. Damage or cracks of the extension housing

¥ ASSEMBLY - i,

—— |
Engine direction
. Assembly is the reverse order of removal, be care- z
ful about the direction when assembling the ol seal
set on the transfer driver gear and bearing cover,
‘. After ‘assembling the ol seal on the bearing cower, Fig. 7-9
and: apply oil,




7 TRANSMISSION CASE ASSEMBLY

] TRANSMISSION CASE ASSEMBLY
@ DISASSEMBLY

Disassemble each part in the numbered order shown in the figure, be careful about the following items,
(1) Baise and stand cauking before removing the lock nut.
(2) Don't reuse the removed lock nut,
{3 When clamp with vice, use metalic pieces,
{4) Remove at the center pasition when removing each stage shift rod.

Fig. 7-10
1. bih shift rod 19, Reverse fork ASS'Y 37. Bearing
2. Bth shift fork 20, Bth, reverse shift rod 38. Snap ring
2 Lock nut 21. Spring pin 39, Bearing
4, Lock plate 22, 151, 2nd shift end 40, Bearing
& Sleeve huby ASSY 23. Spring pin 41, Bearing
6, Bth synchronizer ring 24. 1st, 2nd shift rod 42 Mamn drive gaar
7. Counter 5th gear 25, Spring pin 43, Needle bearing
8 Neede bearing 26. rd, 4th shift end 44 4th synchronizer ring
9, Spacer 27. Spring pin 45 Main shaft ASS'Y
10, Needle bearing 28, 3rd, dth fork 45, Counter shaft
11, Gear slegve 29 3rd, dth shift rod 47, Reverse idle shaft & pin
12. Spacer 30, 1st, 2nd shift fork 48, Raverse idle gear
13, bth gear 31, Bolt 49, Reverse stopper ASSY
14 Spring pin 32 Balt B0, Snap ring
15, 5th shift end 33. Bearing cover 51, Bolt & washer
16, Spring pin 34, Crank lever ASS'Y 52 Reverse lever ASS™Y
17, Crank shift end 35, Inter lock pin & plug
18, Spring pin 36. Shim

7—10




TRANSMISSION CASE ASSEMBLY 7

W INSPECTION

Check each part for the items listed below, Repair or
replace If necessary,

Transmission case and housing

1. Cracks or damage

2. Rough contact surfaces or damage

3. Wear or damage of extension housing bushing and
oil seal

Each gear and main drive shaft

..Wnrn or damaged synchronizer cone

2. Wear or damage of parts coupled 10 hub sleeve

3, Worn or damaged teeth

4, Worn or damaged gear inner surface or gear edge
surface

B, Worn or damaged spiine of main drive shaft

Bearings

1. Roughness or noise while turning
2. Damaged bearing
3. Worn bearing

Counter shaft

1. Worn or damaged teeth
2, Worn or damaged spling

7—M1



7 MAIN DRIVE SHAFT ASSEMBLY

K3 MAIN DRIVE SHAFT ASSEMBLY

@ DISASSEMBLY

Disassemble each part in the numbered order shown in the figure, be careful about the following items.
1. When disassembling the steel ball set on the thrust washer bottom, be careful about losing,
2. Be careful about the spring of synchronizer kay and spring from the sleeve hub assembly,

Fig. 7-15

1. Snap ring
2. 4th synchronizer ring
3. Synchronizer spring
4, 3rd, 4th hub
5, Synchronizer key
6. Synchronizer spring
7, 3rd, 4th sleeve
8. 3rd synchronizer
8. Meedle bearing
10, Needle bearing
11, 3rd gear

12, Needle bearing

13. Spacer|{T="15mm. {.06in}
14, Snap ring

15, Thrust washer

16. Steel bal

17, Meedle bearing

18, Spacer(T=3mm, (.12 in)
19, Needle bearing

20, 2nd gear

21. 2nd synchronizer ring
22. Main shaft

23, Spacer| T=5mm, 0.20in)
24, Needle bearing

25, Spacer( T =6mm, 0.24in}
26. Meedle bearing

27, 1st gear

28, 1st synchronizer ring
29, Reverse gear

30. Synchronizer spring

31. Synchronizer key

32, 1gt, 2nd hub
33.'Synchronizer spring




MAIN DRIVE SHAFT ASSEMBLY 7

@ INSPECTION

Synchronizer ring

1. Condition of mesh with gear

NOTE
. If the meshing is not good, apply a thin coating of
compaund to tha gear-to-ring contact surfaces, and
corract by lapping.

2. Wern or damaged spline
3. Worn or damaged taper surface

4. Clearance between synchronizer ring and flank sur-

. face of gear

Standard value ;. 1.5mm{0.059 in}
Lirnit : 0.8mm(0.031 in)

NOTE
« Press-fit the synchronizer ring uniformly into the
gear, and measura-all around.

Clutch hub sleave

1, Wear or damage to clutch hub shiding surfaces
2. Clearance between hub sleeve and release fork

Standard value : 0.2~0.3mm(0.008~0.012 in)
Limit : 0.Bmm(0.031 in})

3, Worn or-damaged clutch hub sleeve

7—13




7 ASSEMBLY OF TRANSMISSION ASSEMBLY .

Synchronizer key and key spring

1. Worn key
2. Fatigue or deformation of spring

Fig. 7-20
Main shaft
1. Deflection : .‘

Deflection limit : 0.03mm{0.001 in}

2. Wear or damage of each spline

3, Wear or demage of meshed part of each gear

4, Wear or damage of coupled part of the main drive
shaft

Fig. 7-21
] ASSEMBLY OF TRANSMISSION ASSEMBLY

1. Assembly of the main shaft assembly is the reverse order of the disassembly and refer 1o the following figure,
Be careful about the direction of gear, sleave hub and washer, :

!

——=== Engine direction

—

Byc=
Fig. 7-22 | :

7—14




ASSEMBLY OF TRANSMISSION ASSEMBLY 7

2. Assemble the counter shaft on the transmission
casa inside,

3. Assemble the reverse ide gear and reverse idie
. shaft and pin on the transmission case inside.

CAUTION
- Be careful about reverse idle gear direction.

4, After assembling the man shaft assembly on the
transmission case, then assembling the main drive
gear,

CAUTION
» Check whether 3rd, 4th synchronizer ring is assem-
. bled on the main shaft front side or not.
« Check. whether the needle bearing is assembled on
the main drive gear inside.

8 Press in the bearing of the main drive side and the
main shafi side,

(1} Press i the bearing cautiously, synchronizer ring
doesn't operate if there's shock under press in it.

12} Check if 1st, 2nd and 3rd, 4th synchronizer ring
operates well after prass i it{Arrow part of the
figure),

6. Press in the ‘counter shaft both sides bearing,

Reverse
idle gear

Fig. 7-26
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7 ASSEMBLY OF TRANSMISSION ASSEMBLY 9

7. Assemble the 1st-2nd, 3rd-d4th stuft fork on the
each sleave groove, |

1st, 2nd shift fork 15t 2nd shift rod |

|

CAUTION Engine direction ‘\ / |

+ Keep the direction as shown in the figure during as- Iy '_—ﬂ'_" - l
i

sembling. [

N

3rd, dth shift fork

M
—
MEH‘.‘L 4th shift rod;

B, Assemble the 5th shift rod on the reverse fork |
when reverse fork 15 assembled on the reverse Fig. 7-27

lever,
8. Assemble the interlock pin between the 5th shift |
rod-and the 3rd-4th shift rod, | ‘
10. Assemble the 3rd-dth shift rod on the 3rd-4th shift
fork,

CAUTION |
- Assemble when doubls interlock pin is assembled on _F—L
the 3rd-4th shift rod.

Intariock pin Interlock . pin I

11. After assembling the interlock pin between the 1st . Double interlock ___|
-2nd shift rod and the 3rd-4th shift rod, assemble Fig. 7-28
the 1st-2nd shift rod on the shift fork, I—Etrw-‘:;-.f;ﬁiﬁ rod

12. Assemble the Tst-2nd plug after assembling each
stage interlock pin,

13, Assemble the each stage shift rod and shift fork
with spring pin,

14, Assemble each stage shift end with spring pin as
the figure,

15. Assemble the bearing cover on the transmission
case,

M

CAUTION
» Maasure clearance between baaring cover and bear- —
ing of tha main shaft bearing portion by thickness |
gauge as the figure. |

If the clearance is not within the standard, adjust
with shim({specified value of clearancs : 0~0.1Tmm

{0.004in} }. Thickness gauge
—T‘grpa of | _-F_ar“t_;lfi_g.____ Thickness mm(in)
shims 99963 6610 0.1 {0.004)
99963 6615 | 0.15(0.006)

Fig. 7-30
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ASSEMBLY OF TRANSMISSION ASSE

MBLY 7

18, Assemble in the order of sleeve, needle besaring
(two), spacer, counter Sth gear, synchronizer ring
sleeve hub assembly and lock plate on the counter
shaft, and then tighten the locknut to the specified
torqgue,

Tightening torgque : 12+ 3.5kg-m
(87 +25.3ft-Ib)

CAUTION
+ Have to do caulking after tightening the focknut.
Ba careful about the direction during the sleave hub
assembly assembling.

. When assembling bth gear on the main shaft, be
careful of its direction,

18; Assemble Bth shift fork and shift rod,
Be careful about the direction.

19, Apply a coating of sealant on the extension hous-
ing and assemble it on the transmission case,
. Tightening torque : 3~4kg-m(21.7~28.97t:Ib)

20, Assemble the spacer, bearing and bearing cover on
the main shaft.

Bearing cover tightening torque ! 1.2~2kg-m(8.7
~14.4ft:Ib)

21, Assemble the transfer drive: gear on the main shaft
and tighten the lock nut then do caulking.

Tightening torque : 12+ 3.5kg-m{87 +25.3ft-Ib)

CAUTION
v Be'careful-sbout the direction when assembling the

% transfer drive gear,

Counter 5th gear Synchromzer nng

|
Fig. 7-31

Sth goear
d Mazin shaft
Big ridge—
Engine
| direction [ ! ! ! ]

Fig. 7-32

Fig. 7-34

=17




7 TRANSFER ASSEMBLY %

22. After assembling the steel ball{3) and spring{3) on

the transmission case, and then apply a coating of
sealant then put gasket on the bolt mourting hole.
23. Apply a coating of sealant on the gasket agan, Clutchy housing
and assemble the top cover, Gasket o .o orotrusion length
/{:j:'rum the trensmissign Case
Tightening torque : 1.8~2.3kg-m{11.6~16.6ft-Ib) o P ection _
_—l (@Clutch housing. bearing
CAUTION Cantact surface+pesket thickness
+ Sealant shouldn't be inserted into the transmission
case inside. |
Shim
24. Apply a coating of sealant on the clutch housing Assemby Part | \_
contact surface of the transmission case and at-
tach the gasket and apply a coating of sealant on Shim quantity =@—® —(0~0.1)mm '
the gasket then assemble the clutch housing. N (0~0.004%in |
Tightening torque : 4~8kg-m{29~43.3ft-b) —,
CAUTION & N
- Apply a coating of grease on the oil seal set on the H SN \_
clutch housing. : '
After adjusting with shim between main drive gear
side bearing of clutch housing and contact surface Shim_ o @+ (0.05~0.1Jmm
of countar shaft gear side beering, and then assem- quantity (0.002-~0.004)in
bla it.
 Main shaft side Counter shaft side — .-
| Part No. | Thickness | Part No. | Thickness :
£ 010 | 99963 4310 | 0.i0mm |
[ 99963 6610 0,004 {0.004in) z
6 100040} 555634315 | 0.15mm (
g {0,006in) \ |
P 000836615 | O o™ (99983 4330 | 0.30mm Transmission caso ‘
E {0.006in}
{0.012in}
Fig. 7-35

2%, Apply a coating of sealant on the control case contact surface of the extension housing, and assemble the
gasket and control case assembly.

Tightening torque : 1.6~2.3kg-m(11.6~16.6ft-lb)

K1 TRANSFER ASSEMBLY
@ REMOVAL

Remove the transfer assembly from the transmission by using a rubber hammer, ‘
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FRONT & REAR COVER 7

@
€ FRONT & REAR COVER(ONLY INDIRECT TYPE TRANSFER)

¥ REMOVAL AND DISASSEMBLY

Disassembly i in the numbered order shown in the figure,

1213 14 154g

6 Y—é%’é}
1\
7 NV-Ya .

CAUTION
« Don't disassemble tha 2nd-4th shift fork.
« Dizsassemble the front cover and rear cover by using a rubber harmmer.

@ INSPECTION

1. Damage of the oil seal
2. Cracks or damage of the front & rear cover
3. Wear of the fork

W ASSEMBLY

1. -Assembly:is in the.reverse order of disassembly,
Before assembling, apply a coating of oil on the oil seal attaching the front cover and rear cover,

12+ 3.5m-kg
Y (874 25.3kb) 17 18 19 20 21
27 3
5 2—~3m-kg 2g 8 26
(18.5~22ft1b) | 28,
22
A—y @
e a{—26 3~4.5m-kg (22~32.5h-Ib}
Fig. 7-36
1. Lock nut 9, Snap ring 17, Needle bearing 25, Flange companion
2. Spring washer 10. Ball bearing 18, Sleave 26. Boit
3. Plain washer 11, Oil seal 18, Snap ring 27. Rear cover
4. Flange companion 12, Snap ring 20. Front drive hub 28, Qil seal
5. Bolt 13, Washer 21. Snap ring 29, Shim
Front cover 14, Znd-4th shift fork ASS'Y 22, Lock nut
" Plug & washer 18, Washer 23, Spring washer
8. Front. drive shaft 16. Snap ring 24, Plain washer

7—18



7 REAR CASE ASSEMBLY

REAR CASE ASSEMBLY
@ DISASSEMBLY

Disassembly is in the numbered order shown in the figure,

0.58~—0.83mkg
(4.2~BH-b)

17
14
1.2~1.6m-kg 2=-3m-kg
(8.7—11.6f-Ib) (14.5~22h-Ib)
15

,q;;112§@

16
Fig. 7-37
1. Boot 7. Change lever ASS™Y 13. Crank lever
2. Boll 8. Change seat 14, Spring
3. Cover plate 9. Bolt 15. Bolt
4. Gasket 10. Spring washer 16, Bearing outer race
B, Spring washer 11. Sealing cap 17, Rear case
6. Bolt 12, Shift rod

@ INSPECTION

1. Crack or damage of the bearing outer race
2. Damage of the boot

CAUTION
- When disassembling the rear case, put the change lever on 4H position.

® ASSEMBLY

1. Assembly i3 in the reverse order of disassembly,




FRONT CASE, MAIN SHAFT AND IDLE GEAR ASSEMBLY 7

& FRONT CASE, MAIN SHAFT AND IDLE GEAR ASSEMBLY

@ REMOVAL AND DISASSEMBLY

Disassembly is in the numbered order shown in the figure,

' |
4/ 3B Gebeiim i

Fig. 7-38
1. Plug 1) Speedo drive gear (B Meedle bearing ) {1 Spacer
2. Spring {2} Spacer {7} Spacer I} Bearing
. 3. Steel ball 3 Bearing inner race (8 Meedle baaring @ Main shaft |
4, Main shaft ASS'Y——— @) Spacer{1=86mm) @) Sleeve
6. ldle gear ASS'Y (&) Low gear i High gear
B, 2nd-4th shift end & rod :
7, Interlock pin (1) Thrust washer @) Spacer D Idle shaft
8. Steal ball iZ) lide gear (& Meedle bearing O-ring
9. Spring (@ Neede bearing ® Spacer _(® O-ring

10, H-L-shift fark
11, H-L shift rod

® INSPECTION

1. Damage or wear of the bearing outer race and inner race,
2 Waar or-damage of the shift fork.

¥ ASSEMBLY
... Assemblyisin the reverse order of disassembly,

7—21




7 ASSEMBLY OF TRANSFER ASSEMBLY

I ASSEMBLY OF TRANSFER
ASSEMBLY

1. Assernble the transfer main shaft with the reverse
of disassembly.

CAUTION
- Be careful for the direction of the gear and bearing.
- When prassing in the bearing, give even power to
the bearing whola circla.

2. Assemble the main shaft assembly idle gear, shift
fork and rod on the front case,

CAUTION
- Replace outer race & inner race at the same time
when replacing the bearing.
- After assembling, put shift rod & fork on the 4H
position for next rear case assambling.

3. Assemble the crank lever and rod, shift lever as-
sambly with the rear case being reversed order of
disassembling.

CAUTION
+ The thrust washer is sttached on rear case side
among its to be attached on the idle gear side apply
grease to the rear case inside and assemble it.

Direct type transfer

Fig. 7-41

7—22




ASSEMBLY OF TRANSFER ASSEMBLY 7
@ -
4. -Assemble the front cover with the reverse order of
' i fer f i
disassembling and assemble on the transfer front i_ Siesve
Case. I
: — Front drive hub
CAUTION | 2
+Be caraful for the direction when assembling the = Engirie difettion
front drive hub and 2nd-4th shift fork.

5. Assémble the rear cover with the reverse order of
disassembling and assemble on the transfer rear

Casa,

@ciuron

+ When assambling the rear cover, adjust with shim.

Refer to the figure 7-44,

—_—— . =

| Part No. Thickness |

Typesof | 99963 6310 0,10mm{0.004in} |
shims | 99963 6316 0.15mm{0,006in)
‘ [ 99963 6330 0.30mm{0.012in)

6. Tighten the front cover and rear cover lock nut.

CAUTION

+ When tightening, lat the large side of chamber be

put outward.

2nd-dth shift fork

main shaft
Shift rod |
Fig. 7-43
f..rFl-aar COver
Rear case
Transfer main shaft
Shim thick.=&—&+
{0.05~0.1mm)
{0.002~0.004in)
Shim SRS (@ Protrusion height of
| assembly part P23 br::'ﬂl;gs :l'-ltﬂl‘ race from
) Bearing contact surface
of rear cover
Fig. 7-44
Small
chamber Large
chamber
| b J)ﬂ
A
Large Srmall I
chamber chamber
" Front side

Fear side |

Fig. 7-45

7—23




PROPELLER SHAFT 8
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& OUTLINE/SPECIFICATIONS

£ OUTLINE

For use of 4-wheel drive, a front propeller shaft is used,

@ STRUCTURAL VIEW

3.3~4.4mkg
{23.8~31.80-Ib}

\ Qﬁ\a.znﬂu_a kg
i

{23.8~31.8f-b)

Fig. 8-1
1. Front propelier shaft 3. Nipple 5. Rear propeller shaft
2. Universal joint ASS™Y 4 Dust seal B, Flange yoke

K3 SPECIFICATIONS

—7
5

A mmiin) __ _] B mm(in) | Number of universal joint
Front shaft 621~626(244~246) | 23(1.65) 2
Rear shaft 647~659{255~25.9) 42{1.65) 2

i




TROUBLESHOOTING GUIDE/ON-VEHICLE INSPECTION 8

1 TROUBLESHOOTING GUIDE

Problam Possible cause ) Corraction
Vibration - Bent propeller shaft « Replace
- Left/right universal joint snap rings are not symmetrical, + Adjust
| . Loose yoke installation = Tighten B
Noise | - Worn or damage universal joint bearing + Heplace -
« Universal joint snap ring missing + Repair
- Loose yoke installation i » Tighten

@ ON-VEHICLE INSPECTION :

.J”FIE backlash
Check for backlash by shaking each part,

Looseness

Check for Jooseness in the yoke installation bolts and
nuts, and tighten if necessary,

Propeller shaft deflection

After jacking up the vehicle and supporting the vehicle
by means of safely stands, turn the wheel by hand
and check the deflection in the propeller shaft, Take
measuremeants at three ponts{front, center and rear)
of the propeller shatt,

Daflection limit ; 0.4rmm{0.0157 in)




8 REMOVAL

& REMOVAL

Front propeller shaft

1. Disconnact propeler shaft flange from companion
flange on front,

Differential
{1} Put matchmarks on the flanges.
(2} Remove the four bolts and nuts.

2. Remove front propeller shaft;
11} Suspend the front side of the propaller shaft,
{2) Put matchmarks an the flanges,
{3) Remove the four nuts,
{4} Remove the front propeller shaft,

Rear propeller shaft

1. Disconnect propeller shaft flange from companion
flange on transfer,
(1) Put matchmarks on the flanges,
(2} Remove the four bolts and nuts,

2. Remove rear propeller shaft,
(1} Put matchmarks on the flanges,
{2) Remove the four balis and nuts,
{3} Remove the rear propeller shaft.




DISASSEMBLY 8

KI DISASSEMBLY

1. ‘Clean the universal jomnt,
2. Place the propelier shaft in a vise.

CAUTION

+Use pads in the vise so as not to damage the pro-

peller shaft,

3, Place matchmarks on the propeller shaft, spider and
voke,

CAUTION
< If the propeller shaft, spider and yoke are not cor-
rectly .combined when assembled, vibration may

rasult.

4. Remove all snap rings by using a flat-tip screwdriv-
er.

CAUTION
The snap rings cannot be re-used.
5. Remove the bearings by lhightly tapping the yoke

with a hammer as shown in the figure.

B Remove the yoke,

/. Remove the bearings by using a suitable rod and a
hammer as shown in the figure.
B, Remove the spider,

Fig. 8-8 o

Fig. 8-9

L

Fig. 8-10




8 ASSEMBLY

£l ASSEMBLY

1. Before assembly, coal the inside of the bearing cap
and rofler and the grease groove hole of the spider
with grease(lithium base, NLGI MNo. 2)

2. While in a vise, set 2 bearings in the propeller shaft,
and lap them in by using a plastic hammer.

CAUTION
- Align the propeller shaft and spider mating marks.

3, Place the yoke on the propeller shaft and spider in-
slalled in step 2, and tap the bearing into the yoke
Dy using a plastic hammer,

CAUTION
- Align the spider and yoke mating marks.

4. Install new snap rings.

CAUTION
« The snap rings eannot be re-used.
* Select the snap rings so that the unjversal Joint
starting torque will be as specified.
- All 4 snap rings must be the same thickness.
» Check to be sure that each snap ring fits correctly
into the groove,




INSPECTION/INSTALLATION 8

&1 INSPECTION

Check the following points, and if a prablem exists, &-
ther repair or replace the appropriate part,
1. Universal joint starting torque.

Starting torque .
Front:3~8kg-em({0.22 ~0.58ft-Ib)
Rear :5~14kg-cm(0.36~1.01ft-Ib)

CAUTION
« |f the starting torque is not within the specified Fig. B-15
range, adjust by changing the snap rings.

. Thickness of snap rings(2 kinds) : Unit mm(in)
1.22(0.0480), 1.24(0.0488), 1.26(0.0498)
1.28(0.0504), 1.30(0.0512), 1.32{0.0520)

v
1.34(0.0528), 1.36(0.0535), 1.38(0.0543) @( v _B;J

2. Deflection of front and rear propeller shaft,

NOTE
- Measure the deflection at the center of the shaft.

Fig. 8-16

Deflection limit : 0.4rmm{0.016 in)

£ INSTALLATION

‘_ Align the match marks on the propeller shaft.

2. Connect front propelier shaft flange to companion
flange on transfer,
(1) Align the matchmarks on the flanges and connact
the flanges with four bolts and nuts,
(2] Tighten the bolts and nuts,

Tightening torque © 49~59N-m
{5~8Bkg-m, 36~43ft-Ib)

.. Fig. B-18




8 INSTALLATION

3, Connect propelier shaft flange to companion flange
an front differential,
(1) Align the matchmarks on the flanges and connect
the flanges with four bolts and nuts,
(2] Tighten the bolts and nuts,

Tightening torgue :
34.3~37.3N-m{3.5~3.8Bkg-m, 25.3~27.5ft-Ib)

4. Connect rear propeller shaft flange to companion
flange on transfer,
(1) Align the matchmarks on the flanges and connect
the flanges with four balts and nuts,
{2} Tighten the bolis and nuts,

Tightening torque :
49~53N-m(5~8kg-m, 36 ~43ft-Ib)

5. Connect propeller shaft flange to companion flange
on rear differential,
(1) Align the matchmarks on the flanges and connect
the flanges with for bolts and nuts,
12} Tighten the bolts and nuts,

Tightening torque
34.3~373IN-m(3.5~3.8kg-m, 25.3~275ft-bb)
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] CROSS SECTION  cornrrrrmnisssrsssrsssrasann s s i b o sttt e s s s s e 92
E} SPEEIFICATIDHS PP PPFPPPPPPTTRR PRI S|
ETHUUELESHUQTWG GUIDE --rveeresmenressrmmmmmrmmsisissimisanna i 5_4

@ STRUCTURAL VIEW  +erevsrestonssrsssasmmanmnssns s asat s sssmas s mner s et a s sasasan ssesares §—5

B DISASSEMBLY  cvoverersrssonssantaminnrtsnsmsnnss st i s e s eSS 0—&

BB INSPECTHON  weverssssssmtrsros ramrmssanans s babs s s b s s £ S bt a—§

BB ASSEMBLY  veervrsessatesias nimsssmsusn s st b 4408 8 B S £ S S 69—8&

B STAUCTIURAL VIEW «rssssnerrssimtmmmnmnmtsmunitis st it e saaatdm 14400 s 6—12
B DISASSEMELY  rovreressesrsems smmrmsmstta s rasss o s s a8 0 st s 9—13
BB INSPECTION veerssares sanmssessssstatrsans st mann st oh i fhes s £ 10 ama L LT a4 4SS bbb 9—15
B ASSEMBLY  +ereemriessnsssssssssns srnsaemcmna s e L e a4 S £ S R s 9—15
B DIFFERENTIAL eveversessmrermrenenustsanarusnmnssis i sns st snasnsaens 9—17
L = I 9—17
B DISASSEMBLY  cxresrssrtsnsass hersmsssuan e bbb ss 1am s e SR s e 9—19
B INSPECTIOM reesrenessissassasss oomis s nmnd st b s a4 e na s L LR LS 0—37
H ASSEMBLY  severanmrmssssssssssssssrns e an iR R g—32




9 OUTLINE

£ OUTLINE

Front axle

1. Both inner and outer wheel bearings are taper roller bearings.
2. Wheel nuts of left-sided whee! are all right=handed screws.

Rear axle

1. Rear axle is a semi-floating axle.
2. Wheel bearing which is taper roller bearing needs preload adjustment.

3. Differential is 7,157,

® CROSS SECTION

1
| fiear azle Front axls

T=55~—68
(39.8~49.2)

T=35~42
(25.3~30.4}

_T=28~30
(202.5~217)

T=6.0~68 (15.2~20.2)

(43.4~49.2)
1
Dif ferential ASSY L.5.D(Lenited Sip Differental) ASS™Y
T=4.0~-55 T=3.8~5.3(27.5~38.3)
(29-~39.8) - T=23~2.7(16.6~19.5)
eh ﬁ
E?I" | - l q:} J R
— - T “FOST R
| .-
- I

T=Tightening -tarque : mekg{fi-lb)

Fig. 8-1




SPECIFICATIONS 9

. - —
SPECIFICATIONS
[tems Specifications Remarks
Front Build-up type
la - -
T"'T'_m_nf ax Rear Semi-floating type
\ Type Build-up type
Axie casing Thickness T (0.28in)
Length Right side : 565.2mmi{22 27 in)
Axle shaft Left side-: ?ﬂldernmEEEl"l_Ey in)
) | Diameter i $30mm(1.1811 in}
Type Build-up L
Reduction gear Hypoid gear
. _ Differential gear Straight bevel gear
Differential Final reduction ratio 4875
Number | Ring gear 34
B of Drive pinion 8
ail Capacity 0.8 £ |Keep on the horizontal of oil plug)
Class (GL-5, SAE 80W
Class of grease ! Lithiurn Grease or MOS;-added Grease
Toe-in i 1 ~2mmll?_.039~{}.ﬂﬂ i}
| Camber 30" £30°
Wheel alignment | Cagter Powaer steering : 7730
Manual steering : 6
Kingpin angle 8°30" +30




9 TROUBLESHOOTING GUIDE

K1 TROUBLESHOOTING GUIDE

. Defc_:rr_rlad or unbalanced wheel

Repair or replace

Problem Possible cause Correction |
Staariné-;vheﬂl “Pulls" - Incorrect preload of front wheel bearings, or : Replace |
Steering wheel pulls to left worn wheel bearings
or right on flat road « Deformed steering linkage + Replace

» Deformed knuckle arm « Replace
- Improperly adjusted wheel alignment{toe-in} + Adjust
» Uneven tire pressure » Adjust
. Abnormal tire wear{left/right different)} - Replace
« Severe brake drag + Repair
LUinstable driving « Incorrect preload of wheel bearings, .or worn | Replace
wheel bearings |
« Deformed steering linkage » Replace
« Warn or damaged steering joints - Replace
» Improperly. adjusted steering pimion preload + Adjust |
« Shock absorber malfunction » Replace
- Improperly adjusted wheel alignment | toe-in} - Adjust
- Uneven tire pressure « Adjust

- Loose instalation or malfunction of shock I
absorber

Steering wheel vibrates - Incorrect preload of front wheel bearings ar - Replace
worn wheel bearings
- Deformed steenng linkage  Replace
« Worn or damaged steering joints : Replace
« Improperly adjusted steering pinion preload « Adjust
« Loose gear box installation |+ Tighten
- Waorn steering gear bushing ! - Replace

- Replace or tighten

Y

| Abnormal noise from axle

- Improperly adjusted wheel alignment { toe-im} « Adjust
« Uneven tire pressure « Adjust
« Abnarmal tire wear - Replace
- Tire tread depth different(left/right) + Replace
« Deformed or unbalanced wheel « Replace or balance
Excessive steering wheel - Incorrect front wheel bearing preload « Replace
play « Improperly adjusted steering pinion preload « Adjust
+ Worn steering rack and pinion + Replace
+ Worn or damaged steering joints « Replace
+ Improperly adjusted bevel gear preload « Adst
" Excessive or uneven tire “Incorrect wheel bearing preload{excessive + Replace
wear play)
« Improperly adjusted wheel alignment { toe-in} » Adjust
s Incorrect tire prassure » Adjust
» Unbalanced wheel « Balance
1 Faulty wheel bearing |- Replace




FRONT AXLE 9

) FRONT AXLE

@ STRUCTURAL VIEW

T=55~6.8 ___

8 |
10
N
{15.2--20%&
26 ' LA

tag.smmzl\%
28

&

7715 —— T=35~4.2
15 18 (25.3~30.4)

e ®

4}

T=Tightening torque * m-kg(ft-ib)

Fig.9-2

1, Front axie casing

2. Maanet plug, packing
3, Bolt & packing

4. B bleeder & elbow
b Bolt & washer

6. Stop-bolt & nut

7. Cover ASS"Y

8. Shaft ASSY

9 Knuckle bolt & washer
10.-Seal retaner plate
H.:5eal

12 Knuckle ol seal

13 5eal packing ring

14 Holder ASS'Y

.5_ Kinapin bolt & vasher

18, Kingpin 31, Lock nut

17, Shim 32, Set plate

18, Grease nipple 33. Gasket

18, Thrust bearrnig 34, Bolt & washer

20 Knuckle & arm 35, Balt

21. Spindle ASSY 36, Serew ‘
22, Adapter ASSY 37. Free-wheel hub body ASS'Y
23. Spindle bolt & washer 38 Ring

24, Disc piate 39, Packing .
26, Bolt 40. Free~whaal hub cover ASS'Y
26, O seal 41, Free-wheal hub

27, Wheel bearing 42 Nut & pin

28, Hub bDolt 43 Tie-rod ASSY

29, Front wheel hub
30. Wheel bearing




9 FRONT AXLE

@ DISASSEMBLY

1, Jack up the rear of the vehicle and support it with
safety stands at the specified positions.

2. Remove the wheel and the tire,

3. Loosen the connector bolt and remave the flexible
hose from the caliper assembly.

CAUTION
- After removing the caliper assembly, don't move
batween pads.

4. Loosen the screw and remove the free-whael hub
cover assembly,

CAUTION
- When disaszambling and assembling, work it in the
state of 4 2,

hub bolt, remove the freewheel hub body assernbly, ] P
6. While loosening the bolt and taking the set plate and | ' .

lock nut by hand, remove the hub and plate,
7. By loosening the spindle bolt, remove the adapter

5. By puling out ring pin and loosening the freewheel |
| assembly,

|

|

8. After loosening pins and nuts of the tie-rod end, re-
move the lie-rod assembly from the knuckle by
using a ball joint pulier,

NOTE
» When having some trouble in removing, tap the ball
joint connection part of the knuckle with & hammer.




FRONT AXLE 9

8 Remove the birfield joint assembly,

10, Loosen the knuckle bolt and remove the seal and
packing.

11, After loosening the kingpin bolt and removing the
. holder assemily, remove the flexible hose from the
Fose clip,

12. After lnosening the rest of kingpin belts, and fixing
bols{M3 % 1.258) inte the kingpins, remove the
kingpin and adjusting. shim,

13 Disassembling the knuckle and arm. remove the
stop-bolts and nuts from the casing assambily.

Fig.9-10




9 FRONT AXLE

14, Remove the bearing inner race from the yoke and
pul out the outer race by putting a suitable round
rod on it and by tapping the rod with a hammer,

@ INSPECTION

Check the following items and if you find any defect,

replace it
1. Rotation state and damage of the bearing.

CAUTION

+ As for bearing, replace the inner and outer race
with sat.

+ Damage of oil seal

- Crack or damage of the hub, adhersnce and rust of
connecting part of the bearing

- Creck or damage of the knuckle spindle, damaga
and rust of moving surface of oil seal

+ Deformation or damage of whesl set bolt

- Creck or damage of freewhesl hub

# ASSEMBLY

Assemble in the reverse order of disassembly.
1, Assemble the thrust beanng to the yoke,

NOTE
- After cleaning the bearing completely, apply it with
graase,

2. After tightening the knuckle arm and kingpin to cas-
ing assembly{seal and packing excluded] with the
specified torque, choose a suitabie shim v consider-
ation of turning torque. and fix i,

Fig. 9-12




FRONT AXLE 9

Tightening torque:
King pin bolt : 3.5 ~4.2kg-m(25.3~30.4ft-Ib)
Turning bolt ; 41.5~61kg-cm{3~4.4ft-Ib)

Sh|rr|se1. I

| Class of shim '. Thickness

| T 0.706mm{0.0278 in)
""" 2 0.25mm{0.01 in)
3 C0.13mm(0.005 in)

3. Fit the seal and packing, tighten the knuckle bolt to
. the specified torque.

Tightening torgue : 2.1~2.8kg-m(15.2~20.2ft«Ib)

4. Apply sufficient ithwm grease to the knuckle inside,
fasten the nipple grease,
5 Imstall the birfield jomt assembly into knuckle,

CAUTION

- Be careful not to damage the oil seal,

6. Instal the spindle assembly and adapter assembly,
and then fighten the bolt throush washer 10 speci-
flied torgue.

Tightening torque : 3.5~5.5kg-m{25.3~ 39.5ft-Ib)

7, Alter fiming the outer race into both side of the
wheel hub and assembing the wner race, assemble

Tihe-ol seal,




9 FRONT AXLE

oo

CAUTION
- Apply the lithium grease to the lip part of oil seal
end baaring.
- Ofl sesl should be pressed in until it contacts hub
section.

. After fixmg the hub bolt 1o wheel hub and assem-

bling the disc plate, tighten the belt to the specified
[orque,

Tightening torque : 5.5~6.8kg-m{39.8 ~408.2ft-1b)

. After instaling the hub assembly into the spindle

and fixwing the bearing lock nui and set plate 1o 11,
tighteri the bolt to the specified torque and adjust
the bearng preload.

Tightening torque ; 0.8~1.2kg-m{5.8~8.7ft-Ib)
Preload adjustment ; 7~21kg-em{0.51~ 1.52ft-Ib)

NOTE
« Apply the lithium grease to the hub inside as shown
in the figure 9-17.

0. After fixing the gasket and instaling the freewhes!

fiub body, tghten the bolt 1o the specified torque,
Tightening torque ' 5.5~6.5kg-m{39.8~47ft-Ib)

CAUTION
« When assembling, apply equably silicon sealant
fequal to THREE BOND £1104). when disassem-
bling or assembling the freewheal hub, work it in
the state of 4 x 2.

11, After fixing the ring and assembling the packing

and freewheel cover assembly and then tighten
thiz sCrews,

Lithium grease
apphed parts

9—10




FRONT AXLE 9

12, Fit the nut io stop bolt and assemble the bracket
part of the casing assaermbly.

After instaling the cabper assembly (o adapter,
tighten the brake mounting balt fixed with a wash-
ar 1o the specihed lorque,

Tightening torque : 5.5~6.5kg-m{39.8~47ft-Ib)

W Fit washers to both sides of flewble hose and
tighter the connector balt to the specified and fix
the cliy hose to holder,

Tightening torque | 2.2~3.0kg-m{15.9~217ft-b)

8—1



9 REAR AXLE

15, After assembling the tie-rod assembly o knuckle

arm, tighten the castle nut and fix it with a divided

pin,

REAR AXLE
@ STRUCTURAL VIEW

- T=28~30(202.5~217)

15

T=Tightening torque ; m-kgl -}

Fig. 9-25

1. Rear axle casing
2. Cover gasket

3. Cover ASS'Y

4. Bolt & washer
5. Elhow

6. Air bleeder

7. Packing

g8, Bolt

8. Brake pipe bracket
10. Packing

11, Magnet plug

12, Rivet

13. Adjust shim

14, Rear axle shaft

15, Hub bolt

16, Bearing spacer

17, Rear-wheel bearing
18. Lock vrasher

19. Lock nut

200l seal

21, Packing

22 Ol baffle

23. Bearing housing

24, 0l seal

L

8—12
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¥ DISASSEMBLY

T=Tightening tarque * m-kg(ft-b}

Fig. 8-28

1. Set screw 4, Brake line 7. Back-plate mounting bolt & nut
2. Brake drum 5. Screw & Axle shaft & backplate ASE'Y
3. Brake shoe B, Parking brake cable 9. Shim

1. After lposening the back plate, remove the shaft
and brake assembiy from the casing assembly,

9—13




9 REAR AXLE ‘

7 Loosen the screw and remove the drurm,

3, Loosening the bearing lock nuls, remove the back-
plate assembly and beaning housing assembly,

NOTE
. While installing or disassembling, take care as baar-

ing lock nuts of left-side wheel are left handed
screws.[turn the nuts counterclockwise for installa-

tion)

4 Disassemble the bearng housing assembly  as
shown in the figure 9-31,

1. Adjust shim

2. Bearing housing
3. 0l seal

4. O batfle

5, Packing

. Rear axle shafl
7. Rivet

8. Hub bol

9 Bearing spacer
10, Rear whee! bearing
11, Lock washer
12. Lock nut

The order of disassembly .
1—12—11—2—10—8—3—8—7—5—4—6




REAR AXLE 9

. _— ———

® INSPECTION

Check the foilowing items, and if you find any defect
with them, replace them,

1. Wear & damage of bearing

2. Wear & damage of rear axle shaft

3. Crack and damage of bearing housing

4 Wear and damage of all seal

¥ ASSEMBLY — .

.. After assembling in the order of bearing housing, ol
saal, bearing outer race, spacer, bearng, inner race,
and lock washer as shown in the figure 9-32, tght-
en the lock nut to the specified torque and do calk-
Ing,

Tightening torque : 28~ 30kg m({2025~217ft+Ib)

CAUTION
« Apply greasze to the lip of oil seal.
« Take care of the directions of spacer and lock wash-
&r{ Tha arrow's indication).
- As lock nuts of left-side wheel are left-handed
screws; asserrble it by turning counterclock wise.
. « Apply sufficient grease to the oblique line parts in

the figure 9-33. B
‘Tjh‘
U - -

Fig. 9-33
2, Press the oil seal in axle casing by using a suitable c-— -
pipe. Oil seal
MNOTE
~ After assembling, grease up the lip of oil seal, i ] %
| “j
]
Fig.9-34 ) )

9—15



9 REAR AXLE

3, After rivetting the ol baffle and packing to axle
shaft, press the hub bolt in-axle shait.

4, Assemble the back-piate assembly and shaft as-
sembly,

5. Adjust the bearing clearance of the axle direction of
the rear axle shaft,

Ty First, put in one side of rear axle shaft assembly
and install @ shim into part & s0 that the clear-
ance between the shaft end and thrust block
may be .65 to 0.85mm(0.026~0.033 in}.

71 Mext, put in the other side of shaft assembly,
which pushes the shaft end nside thrust block
and adust the shim of part (B so that the clear-
ance be 0.05 to 0. 18mm{0.002~0.008 in}.

CAUTION
- Must not choose shims of part &) and B at the
sama time.
- When assermbling the shaft assembly with the cas-
ing, take care not to demage oil seal.

kind of shims Thickness mm(in}

0603 26 165 0.1 {0.004] |
; 188 0.15(0.006) |
5 T 187 05 {0.02) !
T 168 0.75(003) |

B, Tighten the spring washer and back plate mounting
nuis with the specified torque.

Tightening torque : 5.0~5.5kg-m({36~39.8ft-Ib)

7. Assemble the brake drum,

9-—16




DIFFERENTIAL §
@ .
<1 DIFFERENTIAL

@ STRUCTURAL

Front differential

T=7.5~8.5
(54.2~61.5)

T=Tightening torque i m-kalft-ib)

Fig. 9-38

i, Drving & differential ASS™Y 8. Bearing 15, Diiferential pirwon gear
2, Drve pimion washer 9. Differential side shim 16, Pinion shaft

3, Ol seal 10, Bearing 17. Ol seal

4, Lock nut 11, Distance piece 18. Pin

B. Final gear set 12, Differential gear case 12, Ring gear ball

6, Comparion flange 13. Side gear 20 Spacer set

, Bearing 14, Thrust washer 21. Shaft guide

8—17



9 DIFFERENTIAL

Rear differential

Fig. 8-39
1. Driving & differential ASS™Y
2. Drive preon washer
3 Ol sedl

4 Lock nuat

B, Final gear set
G, Comparion flange
7 Bearing

T=75~85
(54.2~61.5)

T=Tightening torque : m-kg{f-Ib]

8. Bearng

9. Differential side shim
10, Bearing

11, Distance plece

12, Differential gear case
13. Side gear

14, Thrust washer

1h, Differential pinion gear
16, Pirman shaft

17. Thrust block

18, Pin

19, Ring gear bel

20. Spacer set




DIFFERENTIAL 9

@ DISASSEMBLY

After satting differential upon the exclusive workbench, disassemble it in the order of the number in figure 8-40.

T=Tightening torque ; mkg{fi-ib)

1

[ R (R = N G T (|

7
8

. Rear axle casing

. Packing & magnetic plug

CCover gasket

, Cover ASSY

. Bolt & washer

. Brake pipe bracket
[Pertinent o only rear)

. Bearing cap bolt

. Bearing. cap

9, Differential ASSY

“ﬂ. Lack nut

11, Drive pinion washer
12, Companion flange
13.- 0l seal

14, Pimien outer bearing
15, Distance piece

16. Pirion inner bearing
17, Spacer se1

18. Drive pinion

149, Ditferential side bearing
20, Differantial side shim
21, Ring gear bolt

22. Ring gear
23, Pin
24, Pinion shaft
25, Thrust biock
{Pertingnt to only rear)
26, Differential pirion
27. Differential side gear
28, Thrust washer
29, Differential aear case

8—19




9 DIFFERENTIAL

1, Mount the axle casing assembly on the work stand
and remove the cover assembly,

Z, Bearing cap
Place & mark on one of the bearing caps so that the
left and right bearing caps won't get mixed,
Lise the mark for matching at the time of assembly.

Lal

. Lock nut
When removing the lock nut; hold the  coupling
flange hold(49 5120 710} upon companion flange
and remaove i1,

4. Companion flange
| Rermove the companion flange by pressing in meth-
| od using the bearing pulier se1(49 0839 425C).

E. Remove the ol seal

8—20




DIFFERENTIAL 9

. Pinion ouler bearing inner race, Hemove the front
bedring inner race Dy fixing & miscellaneous{unneed
gd) lock nut to the drive pinion, and then gently
tapping it with a copper hammer,

7. Pircon inner bearing inner race,
Remove the rear bearnng inner race by using the
water pump boss puller (49 0635 145).

NOTE
+ Support the drive by hand so that it won't fall.

8. Bearng ouler race,
Using a swuilable round bar and a hammer, remove
the outler race by 1apping il alternately,

NOTE
- Meark to be distinguished between the front and
. rear outer races so that they are not mixed at the
tire of reassembly.

9. Knock pin
Secure the gear case in a vise and remove the
knock pm Dy usmg a bar with a diameier of 4mm
(0. 76:n}

CAUTION

- Insert the bar into the knock pin hole at the oppo-
site sida from where the ring oear is installed.

AON

i

Fig.9-45

49 0636 145

821
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10, Side bearings
Using parts from the bearing puller set{49 0839
425C), remove the side bearings from the gear
case.

CAUTION
« ldentify the left bearing so that it can be later rein-
stalled in the same position,

@ INSPECTION

Check the folowang ponts, If & problem is found, re-

place the part,

1. Poor meshing, wear, or damage of the ring gear or
drive pinion.

NOTE
- If there is a problem, replace the ring gear and the
drive pinion as sat.

2. Sezure, wear, rough rotation, or abnormal noise of
bearing.

3, Wear or damage of side gear, pinion gear, pinion
shaft, or thrust washer,

4 Cracked ar worn differential carrier, wear at con-
tact pont of bearing.

8, Cracked gear case, worn shding paris

6. Damaged or worn contact surface of comparmon
flange oil seal

@ ASSEMBLY

Azsemble in the following order,
1. Assemble the guide shaft ang ol seal 1o casing as-
sembly.

CAUTION
- Take care not to damage the oil seal and apply
lithum grease to the lip.

49 0839 425C .

Fig. 8-52

9—22
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2. Assemble the side gears; thrust washer, thrust
block{if ‘eaquipped), pinion gears, pinion shaft and
krock pin,

After insialing the knock: pin, make a cnimp 50 ihat
the. pin will:not:come-out of the gear case.

3. After supporting the ring gear, press the side bear-
.mgs into the agear case by using attachment{43
G030 338) n the bearing nstaller,

CAUTION
- Bearings should be reassembled to the original posi-
tions.

4. Adjust the backlash of the side gears and pinon
oear a5 Toliows,
i1t Set a dial gauge to the pnion gear as shown in
the figure.
M Secure one of the side gears,
3 Mave the pinion gear and measure the backlash
at the end of the piron gear,

Standard backlash : 0~0.1mm{0~0.004 in)

{41 If the backlash exceeds 1he siandard, use the
thrust washers to adjust.

Identification mark Washar thickness mrnl[ll'l_]_I ;
o 201007¢) |
1 210088 |
2 - 22(0087) |

49 G030 338
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5. Coat the ring gear and gear case facing surfaces
with locking agent.

6. Install the ring gear and tighten the boit to the spec-
ified torgue.

Ring gear tightening torque :
7.0~8.5kg-m(51~61ft-Ib)

/. Tap the front and rear bearing outer races into the
carrier by lsing a suitable round bar and hammer,

8. Adwst the pinion height as follows by using drive
pinion model(49 8631 565}, pinion haight adjustment
gauge body {48 0727 670, and the gauge block

Fig. 9-57

(1} Fit the spacer, rear bearing, and caollar B(40 8531
BB8) onito the drive pinion model{49 8631 BES!.
Secure the collar with the O-ring. Then install this |
to the carrier,

{2) Attach the-front bearing, collar A(49 8351 867},
companion flange, washer, and nut to the drive

Gauge biock

pinion model. p
NOTE ﬁ Rear bearing
+ Usa the same spacer and nut which were used be-
fora,

- Ba careful to inatall collars A and B in the correct
position and facing in the correct direction.

{3} Tighten the nut to the extent that the drive pin-
ion model can be turned by hand.

Fig.8-58

8—24
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(4} Install a dial indicator to the pinion- height
adjustment guage body (490727 570).
Place: the gauge body: on the-surface plate and
set the digl indicator 16-zero.

{5]-Place the pinion height adjustment gauge block
(49,1367 556 or 49 (660.555) on top of the drive
model{49 8531 565), and then set the pinion
height adjustment gauge body on top of the pin-
ion height adjustment gauge block,

{6) Place the maasuring probe of the dial indicator 50
that it contacts the place where the side bearing
is installed in the carrier, and measure the lowest
position, Measure both the left and the right
sides,

(7% Add the twolleft and right} values abtained by

the: measurements laken in step (6], and then di-
vide the tolal by 2. From this result, subtract the
result obitained by dividing the number nscribed '

on the end surface of the drive pinion by 100.(1F
there 15 no figure nscribed, use 0] Ths s the

pinion height adjustment value, Fig. 8-60
CAUTION Spacer
- The number is inscribed by an electric marking pen.  [Mark | Thickness mm(in) |Mark | Thickness mm(in) ]
- If, for exampls, the measured results cbtained in 08 308 2g 329 |
step (6 are 0.06mm and 0.0d4mm, and the figure in- 10,1213 {0.1295} |
scribed on the end of the drive pinion is—2 ! 11 311 99 3.3 !
@ - 007 = et vale (0.1224) (0.1307)
Thus, a spacer which is 0.07mm thicker than the 14 314 35 335
one now used should be used. (0.1236) f (0,318}
. Saelect the spacer thickness that is closest to that 7 -3 38 | 3.38
necassary. (0,1248) ' {0.1331)
20 3.20 41 | 341 |
(10.1260) | (01343}
23 3.23 44 3.44
10.1271) (0.1354}
26 3.26 47 | 347
. ) 10.1283) _ | {0.1366) :

9—2%
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8. Press in the rear bearing by using. :
Attachment A(49 F401 337) and body {49 F401 331)
in the bearning installer set{49 F401 330].

Spacer

CAUTION 49 F401 33) \

* Press in until the force required suddenly increases.

+Install the spacer selected for the pinion haight ‘
adjustment, taking care that the installation direc- = .
tior s correct. =

49 F401 337

;fi‘f;i_fl'nslall the drive pirson, distance piece, front bearing
7 inner race and companion flange to the carrier, and
temporarily tightén the lock nut,

CAUTION
- Do not install the oil seal.
* Press in the pinion bearing inner race by tightening
the nut.

11. Adjust the prefoad of the drive pinion besring as
follows.

(1} Turn the companion flange by hand to seat the
bearing.

(2) Use a torque wrench to tighten the lock nut tem-
pararily tghtenad is step 10, and check to be
sure that the specified preload can be obtained
within the specified tightening torque range,
Remember the torque appled at this time, be-
cause 1t will be used after the oif seal is instalied,

Lock nut tightening torque :
13~ 1Bkg-m{984 ~ 130ft-Ib)
Drive pinion preload !
13~18kg-cm{11.3~15.6ft-Ib)

If the specified preload cant be obtained within
the specified tightening torque range.

Replace the collasibie spacer with a new one and
check again,

i3

(4] Remove the lock nut, washer and companmion
flange.
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{5} Tap the oil seal into the: carrier by using the oil
sealinstaller.

CAUTION
-0l seal installer . 48 BOO1 785
« Coat the oil seal lip with differential oil,
#Press the oil saal in until it reaches the end of the
differantial carrier.

4% BOO1 795

{6) Install the companion flange and washer, and then
. use the flange holder(49 5120 710} to tighten the
lock nut to the torgue used in step (2).

CAUTION
+ Usa a new lock nut.
- .Coat the end of the companion flange with molybde-
num paste,

12, Install the side bearing with a suitable shim to dif-
ferential assembly and assemble it with casing as-
sembly,

Fig. 9-65
13, Adjust the drive pinion and ring gear backlash and —
the side bearing preload in the following order,

{1} Install the measuring ruler of dial gauge at a 90
angle 1o the and of ring gear’s teeth.

Diat indicator

Dafferanmal draving oear

Align mark
Backlash : Standard : 0.09~0.11mm
{0.0035~0.0043 in) |
Minimum ;| 0.05mm({0.002 in) or more
Difference value of the maximum and minimum :
0.07mm{0.0028 in)
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CAUTION

+ Parform the measuring: of backlesh by fixing the
drive pinion end moving the ring goar,

: Measure the backlash at four places on the circum-
farence of ring gear.
If the measurement of an optional place out of 4 is
within the standard, and its minimum is 0.05mm
{0.002in). or more, and its shifting width 0.07mm
{0.0028in), it is good. If the shifting width iz more
edjust it-as it is possible that some foreign could be
between the gear case and ring gesr.

+In case the desireble standard backlash does not
come 1o, do it again choosing suitable shims sccord-
ing to the below 13.

{2) After adjusting the backlash, tighten the cap balt
to the:specified torque,

Tightening torgue : 3.8~5.3kg-m
(27.5~38.3ft:1h)

14. The inspection and adjustment procedure is as fol-
lows:

(1) Coat both surfaces of 6~8 teeth of the ring gear
uniformly with a thin coating of red lead,

(2} While moving the ring gear back and forth by
hand, rotate the drive pinion several times and
check the tooth contact,

(3) If the tooth contact is good, wipe off the coating
of red lead,

{4) If it is not good, adjust the pinion height, and
then adjust the backiash,

{a) Toe and flank contact
. Toe contac Flank contsct
Replace the spacer with a thinner one, and
move the drive pinion outward.,

Fig. 9-69
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(b} Heel and face.contact
Replace: the spacer 'with:a thicker one, and
bring: the drive pinion closer n,

@ INSTALLATION

nstall as follows

1. Coat the carrier's end with sealant{B327 77 733},
and tighten the differential by tightening the mount-
ng bolt to the specified torque,

Tightening torque : 2.3~2.7kg-m( 17 ~20ft-Ib)

2. Install the propelier shaft to the diferential, secure
the belt, and tighten the nut to the specified torque,

Tightening torque : 1.9 ~3.6kg-m{13.7~26ft-b)

3. Install the rear axle assembly,
4, Supply the specified amount of differential aear ol

Amount of cil:Fill up to the line levelled with oil filler
o

5. Bleed air from the brake fines,
6, Install the tires and lower the vehicle

Heel contact

Face contact

Fig. 8-70
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10 OUTLINE

K4 OUTLINE
# STRUCTURAL VIEW

Fig. 10-1

i. Steering wheel
2. Energy absorber shaft
3, Lower zhaft

4 Tie-rod
5 Knuckle arm
E. Steering gear box

7. Pitman arm
8. Drag rod
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. SPECIFICATIONS /TROUBLESHOOTING GUIDE 10

L
<3 SPECIFICATIONS

B [tems Specifications T
" Steering wheel Outer diameter 390mm{ 15.35in}
' Maximum revolutions of Manual steering : 3.8
steering wheel Power steering : 2.5
Gear Type Ball nut type
| Gear ratio Manual steermg : 21~25
i Power steering : 15.2
" Steering angle | Inside 25"
| Outside r
' Booster{GT SPEC.) Type Integral type
o | il used DEXRON 1L, FORD TYPE(M2C 33F]
| ) Oil capacity 20 {2.11 us. quarts, 1.76 Imp quarts)
Wheel alignment Kingpin( Angle) g 30 £30
| Caster(Angle) Marual steering : 6°
: Pawer steering @ 7" 30
" Camber{Angle) E
| Toein 1~2mm{0.04~0.08in} _

@ TROUBLES HODTING GUIDE

F’rd::lem | Possible cause

if.nrractic;n

" Steering wheel is too | If light
heavy to operate. - - Insufficient tire air pressure
Jack up the front end | - Excessively uneven wear of tire

' of wvehicle, keeping | If heavy

- Adpust
- Replace
|

|b-n1:h left and right | . Faulty lubrication, presence of foreign matters and ab- |« Lubricate or replace
tires off the ground | normal wear of bafl jonts of steering system

.nd operate the steer- | - Stuck of damaged ball joint of stgenng system + Replace
i ng wheel. | - Improper  adjustment of preload of steering worm | - Adjust
shaft
. Darmaged steering gear + Replace
‘ | . Worn or damaged steering bushing | + Replace
| +Insutficient ol in gear DOX - Lubricate
« Stuck king=-pin « Replace
L | - Insufficient king-pin oil Lubrlcate -
Incorrect steering | - Deformed steering linkage - Replace
! wheel balance. | - Improper adjustment of preload of front wheel bearing - Adjust
I « Fatigued fromt springs - Replace
|« Daformed knuckle arm | - Replace
- Dragaing brakes | - Adjust
| . Twisted front axie - Replace
. Faulty whee! aignment{toe-in) + Adjust
+ Unevenly worn tire « Aeplace

—_— — - —

_I iLeft and rig_;rli tires are worn unevenly |
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10 TROUBLESHOOTING GUIDE

- Deformed steering Iinkage + Replace
* Worn or damaged joint of steering system [ . Replace

Improper adjustment of preload of steerng warm | - Adust
shaft

_’ Problem Possible cause ' l Correction
Unstable driving - Deformed steering linkage !+ Replace
» Worn or damaged joints of steering system ‘ - Replace
Improper adjustment of preload of steering worm |« Adjust
shaft
+ Improper adjusiment of preload of front wheel bearing | - Adjust
- Fatigued front spring | * Replace
+ Loose U-bolts |« Tighten
 Malfuncuioning of shock absorber | * Replace |
» Faulty wheel alignment{ toe-in) - Adjust _
* Improper adjustment of tire ar pressure | - Adjust |
« Deformed or unbalanced wheels [ - Hepa_|_r or replace .—l
Steering wheel -rmpmpér adjustment of preload of wheel bearing or | - Adjust or replace
vibrates worn whee! bearing '

* Impraper adjusiment of gear box backiash

| - Adjust

: Loose gear box mounting bolts - Tighten |

- Worn steernng bushing + Replace I

C o Worn king-pin « Replace (

 Faulty wheel algnment | tog-in) + Adjust !

Imoroperly adjusted tre ar pressure + Adjust |

- Unevenly waorn lires + Replace i

»Depth of wre tread iz diferent between left and right | - Replace i

lres :

» Defarmed or unbatanced wheals * Repair or replace |

- Malfunctioning or loose shock absorbers - Replace or tighten .’

- Loose U-boll _ -+ Tighten i

Excessive play of - Improper adjustment of gear box backlash . .El.d;us_i- |
steering  Waorn steering gear * Replace . {

- Worn or damaged joint of steering system - Replace :

« Warn king-pun : Replace
N < Improper adustment of preload of fromt wheel bearng | - Adjust ) .
-Faultﬁ,r stability of - Stuck or darna;::ied ol 0f steering sysiam K Heplé_ce whee|
steering wheel + Fauity front wheel alignment {toe-in) « Adjust |
simproper adustment of preload of Sleermng. warm | - Adjust l
shaft

- - Imprroper adjustment to tire ar pressure _ | -_ﬁ_idjusl !

Noise from steering . Loose or worn steering linkage - Tighten or replace |

i systemn = Worn joint of sieering system | - Replace i
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INSPECTION AND ADJUSTMENT 10

%3 INSPECTION AND ADJUS TMENT B
#® STEERING WHEEL PLAY

With the wheels in the straight-ahead position, gently
move the steering wheel 1o the left and right and
check whether the play is within the standard value
range,

Play : 5~25mm({0.196~1.181 in)

NOTE
+ If the play exceeds the standard value rangs, either
the steering joints are worn or the backlash of the
steering gear is excessive.

@ LOOSENESS OR ABNORMAL MOVE-
MENT OF THE STEERING WHEEL

Mave the steering wheel in the directions 10203 nd-
cated In the figure to check for any of the following
conditionscolumn bearing wear, abnormal steenng
shaft jont movement, sieering whee! l0oseness, or
column looseness.

@ STEERING WHEEL EFFORT

Jack up the vehicle and move the steering wheel 10

put the wheels in the straight ahead position,

Attach a spring gauge to the outer croumference of

the steering wheel, and then, starting with the wheels
the straight-ahead position, check the steenng ef-

Qrt required Lo turn the steering wheel to the lefl and

1o the right,

Steering wheel effort ; 0.5~2kg({1.1~4.4b)

{during on turn of the steering wheels )

NOTE
+ By turning steering wheal to the left or to the right
5 times or more, measura it.
If the value measured above iz not included in the
stendard valus, check the following items:Rotation
start torque of pinion, rotation torque of sach ball
jgint, joint trouble, ete.

@ STEERING LOWER SHAFT BOOT

Check the boot for cracking or other damage, If a

. ‘m'nlern is found, replace the part.
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10 WHEEL ALIGNMENT

K WHEEL ALIGNMENT
@ BEFORE INSPECTION

1. Park the vehicle{unioaded} on a level surface with
the wheals in the straight-ahead position,

2, Adjust the tires to the corract air pressure, and if
necessary, correct the deflection of the tires and
disc wheeis,

3. Be sure that the condition of the front suspension
and the steering Is correct, and that vehicle is level,

FRONT
® TOE-IN ) ® [ "
1. Inspection
Use a toe-in gauge to measure the toe-in, 1, _.
CAUTION
- As shown in the figure, the points to be measured - B uy
| L]

are’ (%) the distance between the center of the front
of tha tread on the left and right front tires, and (B)
the distance between the center of the rear the
tread on the same tires. The toe-in can be consid-
ored satisfactory if the difference between these
distances is less than 3mm(0.12in).

- If the differance is not within that limit, edjust the
toe-in.

Fig. 10-8

Toae-in - 1~2mm({0.04~0.08 in)

2. Adjustment

{1) To adjust the toe-in, loosen the left and right tie
-rod lock nuts and turn the te-rods by equal a-
mounts.

{2) When adjusting the tie-rod toward turn the lie-
rod in the revarse direction of the wvehicle's
advance,

i3} The toe-in changes by about 3mm({0.12in) for
each full turn of the tie-rods,

4] Tie rod lock nut

Tightening torgue ; 9~ 12kg-m(85.1~86.8ft-Ib)
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WHEEL ALIGNMENT 10

@ STEERING ANGLE(TURNING ANGLE
TO THE LEFT AND RIGHT)

1. Inspection

{1} The steering angle is measured by placing the
front wheels on a wurning-radius gauge,

2. Adjustment

(1) The steering angle is adjusted by loosening the
tie-rod lock nuts and turning the tie-rods.

Steering angle © Inner 29°, Outer 27° Fig. 10-8

{2) Adjust so that left and right steering angie is the

® -

@ CASTER, CAMBER AND KING PIN

1. Inspection
(1} The camber and caster -are measured by placing
the front wheels on a turming-radius gauge. Pro-
ceed in the folowing order,

(T After removing the drive-shaft lock nut, attach
the caster/camber gauge adaptor{43 0253
6054) to the wheel hub as shown in the figure
and place,

@ Attach the king pin/camber gauge 1o the Fig. 10-8
adapior, and then measure the camber, caster
and king pin,

CASTER ANGLE:7°30° (Power steering),
6° (Manual steering)

CAMBER ANGLE.30°

KING PIN ANGLE:8°30" +30

2. Adjustment

{1) The camber can't be adjusted, but check the
warp of the front axle, wear of the king pin &
king pin bush and wear of the front hub bearing
ete, and then adjust them.

Fig. 10-10
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10 STEERING WHEEL AND COLUMN

K3 STEERING WHEEL AND COLUMN
@ REMOVAL

After removing the battery & terminal, remove each part in the numbered arder shown in the figure,

T=4~5§
(29~38.2)

Nontling type

T=22-27

E/ (16~18.5)

{7
T, T=2.2-27 @

{16~19.5)

T=22-2.7
(16-~19.5)

T=2.2-27
(16~19.5)

= T=6-8
(43.3~57.8)

a&
_.a:l’ﬂ
p_— T=6—8
: (43.3~57.8)

T=Twghtering torgue ; ka-mift-lbj

Fig. 10-11

1. Steering wheel 5, Steering bracket low 9. Drag link ASSY
2. Combination switch 6, Set plate 10, Key set

3. Energy absorber shaft 7. Dust cover

4, Steering joint 8. Low shaft

10—8&



STEERING WHEEL AND COLUMN 10

._

@ INSPECTION

1. Inspection of the column bush _ - )
(1) Check a damage or clattering of the column bush —
and if you find any defect with it, replace the
steering shaft as a aseembly,

Column bush

I

Fig. 10-12

Inspaction of the universal joint

(2) Check a clattering or damage or operation condi-
tion of the universal joint of steering shaft part
and if you find any defect, replace Il as & steer-
ing joint assemibly.

3. Measuring of the full length of energy absorber
shaft
{1} Measure the full length of the shaft by using a
tape measure and if it is not standard in length,
replace it,

. Standard value:776.2 £0.8mm{30.6 £ 0.03in) : -
| 776.2+0.8mm{30.6 £0.03 in} i

4 Measuring of the full length of low shaft
(1} Using a tape measure, measure the full length of
chaft and if it is not standard in length, replace il

Standard value . .
> . T i) é%‘_l:ﬁﬁ ——
| When assembling Manual - -
. . BE4 5269}
the vehicle steering
P ) BE2.4(26.1)
| stesring

~ Fig. 10-15
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10 GEAR BOX

@ INSTALLATION

Install in the reverse order of removal and pay atten:

tion to the followings.

1. Tighten temporarly the key cylinder aligning with a
shaft groove and confirm the lock operation by in-
serting the key into the key cylinder before per-
forming wark,

2 Instal the parl without a tooth out of 1he steering
joint serration to the low shaft.

&) GEAR BOX
@ ON-VEHICLE INSPECTION

1 Leak of the gear box and amount of oil
Check if side cover oif seal, end cover, etc leak,
Check if the oil s filled reasonably,

Oil used: FORD TYPE M2C 33F or DEXRONII

7. Loosering of the gear box mounting part.
Check of the mountng bolt and nut are loosened.
if it 15 loosened, tighten it to the specified torque,

Tightening torque:8~12kg-m(57.8 ~B6.8ft-Ib)

Fig. 10-17
3. Backlash of the gear [
Inspection >
{1) With the wheel in the siraighi-ahead position, re-
move the drag fink and pitman arm. —

(2} Install the dial guage and magnetic base as shown ' 5
in the figure 10-18, and then measwe & backlash
by mowving the pitman arm.

EE_I'I.

Standard backlash:0mm{0in}
(wheel m the straight-ahead positian) IFig. 10-18

e
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GEAR BOX 10

y /. @

Adjustment

If a backlash is above the standard, adjust it with |
adust screw. After adjusting, check if the handle play

i5 within the standard.

CAUTION ‘
- Adjusting a backlash when the wheal is in the
straight-ahead position, otherwise, may a damage
the gear as a backlash becomes too small. ‘

I S
Fig. 10-19
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10 MANUAL STEERING GEAR BOX ‘

£ MANUAL STEERING GEAR BOX
@ DISASSEMBLY

Remaove a dirt, oil of the steering gear and drain a gear oil before disassembly, and then disassemble in the num-
bered order shown in the figure,

T=1.6=2.3

{11.6~16.6)
|
| l
i l
! |
i I
i
|
. |
——
T=16=23 ‘
£11.6~16.6} '(
T=21-25
{151.2~1380.8]
T=Tightening terque : m-kg(fi-b)
Fig. 10-20 - ) B '
1. Lack nut 6. Adjust shim 11, Shum
2. Pitman arm 7. Adjusi screw 12. Worm ball nut
3. Bolt 8. Sector shaft 13. Bearing
4 MNut 9. Boit
5, Side cover 10. End cover
CAUTION
- Disassemble the sector shaft in the straight-ahead positon. ‘
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MANUAL STEERING GEAR BOX 10

@ INSPECTION

Check the following items and if you find any defects,
replace them,

1, Moise or uneasy operation of each beanng

2. Damage ar deformation of the pitman arm

3. Defective rotation of worm ball-nut assembly and
play of the shaft direction

~I 0 N
:\i\i\"\-\i\'
R

0.0,

.' " A s

'F

CAUTION
- Fix the shaft as shown in the figure 10-21 and f
check if the nut drop rotating by its self-weight. Fig. 10-21
» In case the rotation is not smooth, or the nut does
not drop its self-waight, replace it with assembly.

W ASSEMBLY

Assemble in the reverse order of disassembly, and
take note of the followings. = |
1. Use a néw gasket. f

2. Apply a gear ol ta the fp of ol seal, each moving . =
part, and gear contact before assembling. I
. Apply kquid packing{ SEALANT MNo.22) to the adjust L
screw thread before assembling.

Fig. 10-22
4, Putting adjust screw and shim into the upper part -
of sector shaft, measure the clearance of the shaft

direction,
If the clearance is above the standard, make it 1o

be standard by choosing and using adjust shim,

Clearance . 0~0.1mm({0~0.004in }

Fig. 10-23




10 MANUAL STEERING GEAR BOX ‘

0. Assemble the sector shaft as shown in the figure I
10-24, s0 that the teeth of sector shaft and worm
ball-nut may contact with-each other in the center,

Tightening torque for side cover:1.8~2.3kg-m
{11.8~1B.6ft 1b)

B, Assemble the pitman arm.
Tightening torgue:21~25kg-m(151.9~ 180.8ft-Ib)

7. Adjust a backlash of the steering gear to be stan-
dard by turning the adjust screw,

CAUTION
- Adjusting a becklash whan the wheel is in the
straight-shead position, otherwise, may a damage
the gaar as & backlash becomes too small. Fig. 10-25
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POWER STEERING GEAR BOX 10

K1 POWER STEERING GEAR BOX
@ DISASSEMBLY

Remove a dirt, oll, etc of the steering gear and drain 3 aear oil before disassembly,
Assembly is in the numbered order shown in the figure and pay attention to the following items,

—

‘ T=37~4A8 |

(23.134,7) 5 |

T=4.0~55
(28.9~39.8)

T=4.0~E55
(28.9~39.8)

T=Tighening torgque : m-kgi -1t i

Fig. 10-28

1. Dust cover 7. O-ring 13, O-ring

2. Retainer ring 8. Needle bearing 14. Needle bearing
J 3, Back-up ring 9. Sector shaft 15, Dust seal

4. Oif seal 10. Ball nut & wvaive housing ASS'Y 16, Sealing
L b Lack nut 11, Needle bearing 17. Gear box
’ N - 65@& cover ASS'Y 12, Sealing
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10 POWER STEERING GEAR BOX

1, Clgan the power steering before disassembling and

fis it

2. Side cover assembly
{1} Loosen the lock nut of adjust screw and then
loosen the bolt of side cover,
{2} Turning the adjust screw clockwise, remove the
sicle cover,

3. Sector shafi
Holdng the end part of sector shaft, pull it out
Sicndly
When pullng the sector shaft out of gear box, do
nat strke with hammer, eic,

4. Bail nut and valve housing assembly
When removing or instaling, do aiways keep 11 at &
tewvel and do not shake it

Fig. 10-30
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POWER STEERING GEAR BOX 10

@ INSPECTION

Check the fallowing items and if you find any defective
parts, repair or replace them,

Rotation of ball nut

1. Check the ball nut drop smoothly by its seif-waight
by placing ball nut & housing assembly at a right
angies.

2 In case the nut does not drop smoothly by its own
weight, the worm shaft is bended or the ditch of
balt is damaged.

3 When the ball nut drop, do not let it run aganst the
worm shaft section.

Outer diameter of sector shaft

Standa rcr | 32.0mm( 1.26in} |
Limit | 3Tmm{1250) |
@ ASSEMBLY

fissemble in the reverse order of disassembly and take

note of the followings,

1. Pay attention to ihe assembling direction when as-
sembling a new products of seal ring, dust seal, eto.

Fig. 10-31

Fig. 10-32

‘_ . o T
Dust seal Seal nng

| -

|

| —

! : : p——

Fig. 10-33
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10 POWER STEERING GEAR BOX

2. When assemblng the C-ring, seal ring, eic, apply
grease thinly to the hips of both parts.

3 Ball nut & wvahve housing assemily
Keep 11 at a level Let O-ring nol to come outside
anrd press itmn

Tightening torque for bolt ; 4.0~55kg-m
(28.9~39.8ft-Ib)

& Sector shatt
Do protect the seal nng by tappng the serration of

tha sector shatt,
Fit the cenler of bal rst mto the one of seclor
shafs,

Before tightening the lock nut with the specified
torgue, adjust the hacklash of the sector gear and
biall nut as below.

Loy

Tightening torque. 3.5 ~4.8kg m{25.3~34.7ft-b)

i1} Rotate the worm gear, which lurns round the
SECI0r gear.

(2} Adjust the sector shaft adjust screw nat pre-
load of worm shaft may be 10kg-m{72 3f1-lb) or
less.

{3) Turning round the wormn shaft by one and & quar-
ter 1o the nght & left, measure the values of
gach prefoad,

CAUTION -
- After installing the vehicle, must bleed out the air. Fig. 10-37 - ‘
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POWER STEERING OIL PUMP 10

@

7] POWER STEERING OIL PUMP
@ REMOVAL AND INSTALLATION

After removing the tensioner boli, feed & return hose and ol pump mounting bolt, and then remove the ol

pump,
Installation is the reverse order of removal, After instaling perform the bolt adjustment of ol pump, air bleeding

and checking of a fluid leak,
CAUTION
+ The power steering fluid will lesk out when the return hose and the feed hose are disconnected, so prepare a suit-
able container for it to flow into.

& DISASSEMBLY AND ASSEMBLY

‘ESEEFTIHE‘.‘ in the numbered arder shown in the figure, Assembly Is the reverse order of disassembly.

CAUTION
+ In order to prevent the entry of dirt dust, ete, disassamble and assemble in a clean, dust-free room.

. Before disassembly, plug the pipe installation hole, and then remove all oil and dirt from the outside surfaces of the

oil pump.
- Before assernbly, apply a coating of DEXRON I to the vanes, rotor and contral valve. Also apply a costing of

grease to the lip of the oil seal.

7.6~10.2m-kg

. (54.8~73.6h1b)

| 10

Fig. 10-38

1, Bolt, washer 7. Ball.bearing 13. Spring 19, Cam

2, Nut 8; Oil seal 14, O-ring 20. Gasket

3, Spring washer 8 Fromt body 156 Q-ring 21, Rear body
4, Puley ASSY 10. Cannector 16, Pressure plate 22 Bolt

b, Retainer 11, O-ring 17, Vans

6. Shaft 12. Valve ASSY 18 Rotor

@ INSPECTION

.Heck it the il pump bolt is loosened or.damaged, and take steps 10 adjust,
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11 OUTLINE/SPECIFICATIONS/TROUBLESHOOTING GUIDE

K3 OUTLINE

1. The front brakes are disc brakes,
2. The mounting support is directly attached to the knuckle at two points, with a construction so that braking

torque s nat applied to the caliper body. The disc brakes are the ventilated, separated type,
3. The shoe clearance of the rear brake can be adjusted by a adjuster and the parking brake is the lever type.

SPECIFICATIONS

%

Items Specification Remarks |
‘Brake pedal Type Suspended type
Pedal lever ratio 5,02
| Maximum stroke mmi{in) | 162({6.38}
Master cylinder Type Tandem lvna.li;.rmi"iev.el' sensor) ‘
Cylinder inner diameter mmiin) | 22.2(0.875) (
| Reserve tank capacity {ec) | 182
| Front disc brakes | Type | Disc{Ventilated) o
| Cylinder inner diameter mm{n} | 57,15({2 25}
Pad dimensions mmi{in} { 48x 111210
{width x length x thickness) (1:93x4.37 x0.39)
‘ Disc plate dimensions mm{in} | 275x 20
| (effective diameter x thickness) {10:83x0.79) (ventilated)
' - Shoe clearance adjustrment Automatic adjuster .
{ Rear drum brakes | Type Drum type Australia:
| Wheel cylinder inner diameter rmm{in) | 19.05{0.75] 22.22
Lining dimensions mmiin) | 2496 x45x 4
{ width % length x thickness) (9B.3x 17,7 %1 57)
Drum inner diameter mm{in} | 260{10.24)
Shoe clearance adjustment Manual type adjuster
| Power brake unit | Type Vacuum multipher
| Size mefin} | 177.8(7)
 Brake fluid FMVSS 116, DOT-3, or DOT-4
Parking brake Type Mechanical type, 2 rear brakes
: | Operation system Floor lever .
TROUBLESHOOTING GUIDE
'5 roblem Passible cause Correction
Poor brakfng + Leakage of brake fluid + Repair
- Air in fines - Air bleading
« Waorn pad or lining - Replacement
| « Brake fluid, grease, oil or water on pad or lining + Determine the cause and

clean or replace
« Hardening of pad or lining surface, or poor contact

+ Grinding or replacemant |
- Malfunction of piston of disc brake + Disassemble the caliper an
| replace the cylinder




TROUBLESHOOTING GUIDE ™M

q Problemn

Possible cause

Corraction

| Poor braking

- Malfunction of master cylinder or wheel cylinder
« Malfunction of power brake unit
- Matfunction of check valve{vacuum hose)

. Repair or replacement
+ Repair or replacement
» Repair or replacement

sida

« Brake fluid, grease, oil or water on pad or {ining

- Hardening of pad or fining surface, or poor contact

. Abnormal wear, distortion or eccentricity of pad or
lining

» Malfunction of automatic adjuster

+ Lopseness or deformation of back plate mounting
bolt

+ Malfunction of wheel cylinder

- Malfunction of shoe

wear
- Improper adjustment of wheel alignmerit
+ Unequal air pressures
« Malfunction of master cylinder
Damaged or distortion of brake drum

Improper adjustment of wheel bearing preload, or |

+ Damaged vacuum hose » Replacement

- Deterioration of flexible hose - Replacement

) « Wear of tire « Replacement
Brakes pull to one « Worn pad or lining + Replacament

- Determine the cause, and
clean or replace

« Grinding or replacemeant

Repair or replacement

*

Repair or replacement
Tightening or replacement

- Repair or replacement
« Adjustment
- Adjustment or replacement

Adjustment
- Adjustment
- Repair or replacernent
- Repair or replacement

Brakes don't release

Shoe doesn't return properly
- Wheel cylinder doesn't return properly
- Improper return of parking brake cable, or improper

adjustment
« Improper adjustment of wheel bearing preload

» Malfunction of check valve

- Adjustment
Cleaning or replacement
Repair or adjustment

+ Adjustment
+ Repair or replacement

+ Add fluid and bleed ai

vibration during
braking

+ Deterioration of lining surface

« Brakes don't release

- Foreign material or scratches of brake drum con-
tact surface

. Looseness of back plate mounting bolt

- Damage or deviation of drum contact surface

» Poor contact of ining

« Ingufficient grease on shding parts

- Improper adjustment of wheel bearing preload

Padal goas too far » Air in system due to insufficient brake fluid
.Tm much pedal - Improper adjustment of pedal play « Adjustment
stoke) - Worn fining + Replacement
+ Air in ines « Air bleeding
Abnormal noise or - Worn liring » Replacement

-

Grinding or replacement
Repair
Cleaning

*

Tightening

- Replacement

- Repair or replacerrient
» Apply grease

. Adjustment

hold well

Parking brake doesn’t

« Excessive lever stroke

« Brake cable stuck or damaged

+ Brake fluid or oil on lining

- Hardening of lining surface, or poor contact

+ Adjustment

« Repair or replacement

+ Cleaning or replacement
+ Grinding or replacemaint
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11 INSPECTION AND ADJUSTMENT ‘

K1 ON-VEHICLE MAINTENANCE
@ SIMPLE INSPECTION OF DISC PADS

Inspect as follows

1. Jack up the front end of the vehicle, and support it
at the specified place by using a safety stand.

2. Remove the wheel,

3, Check, through the caliper inspection hole, whether
there is still a groove in the lining of the pad.

4 I no groove remains, replace the pad.

[} INSPECTION AND ADJUS TMENT
¥ PEDAL HEIGHT

Inspection

Check whether the distance from the center of the
upper surface of the pedal pad to the dashboard panel
is the standard value,

Pedal height:211mm(8.31in)
{Heference: distance to the pedal bracket)

Adjustment |

Adjust as described below: l%l}’_

1. Disconnect the coupler or the stop switch,

Z. Loosen the lock nut (B of the stop switch @&, turn-
ing it to the position where the switch does not
contact the pedal,

3. Loosen the lock nut @ of the operating rod ©, and
turn the rod to adjust the height,

4. Tighten until the stop switch contacts the pedal,
and then tighten an additional 1/2turn,

Then tighten the lock nut.

Lock nut (B} tightening torque:
1.4~1.8kg-m({10.18~13.02ft-Ib)

b, After adjusting the pedal play, secure the operating
rod by the lock nut (@,

Lock nut @ tightening torque:
2.0~3.0kg-m( 14.44~21.86ft-Ib) ‘

Fig. 11-2
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INSPECTION AND ADJUSTMENT 11

@ PEDAL PLAY

inspection

After depressing the pedal a few times in order to
gliminate the negative pressure in the vacuum ling,
gently depress the pedal by hand to check whether

tha play is the standard valug.
{Until the valve plunger contacts the stopper plate=
unti the power piston begins to move, }

Pedal play : 7 ~9mm{0.28 ~0.35in)

‘djustrmnt
oosen the lock nut @ of the operating rod © and
then turn the rod to-adjust the play,

Lock nut tightening torque:
2.0~3.0kg-m( 14.44~21.86ft-Ib)

@ PEDAL-TO-FLOOR CLEARANCE

Inspection

Chack whether the distance from the floor panel to
the center of the upper surface of the pedal pad is the
tandard value when the pedal is depressed with &
"rce of B0kgl132.3lb}).

Pedal-to-fioor clearance: 74mm({2.91in) or more

If the distance is the standard value or less, check as
described below,

1. Check for air in the brake system,

2. Check for excessive shoe clearance,

% PARKING BRAKE LEVER STROKE

Inspection

Check whether the stroke is within the standard value
range when the parking brake lever is pulled by a force
of 25kg(55.1 Ib}

.lroka:ﬂwﬂn-:rtc:rm at a force of 25kg(55.1 Ib)

Fig. 11-3

Fig. 11-4

Pedal-to-floor clearance

115




11 BRAKE PEDAL

Adjustment

As shown in the figure, the adjustment is made, after
jacking up the vehicle, at the connection of the rear
cable and the front cable,

CAUTION

- Make the adjustment after first starting the engine
and then depressing the brake pedsl s few times
while the vehicle is moving in reverse.

» Check to be sure that tha brakes are not dragging. Adjust nut of front cable

- After making the adjustment, check to be sure that
the parking brake warning lamp illuminates when Fig. 11-7
the brake lever is pulled on notch.

K BRAKE PEDAL
¥ REMOVAL

Remove in the numbered order shown in the figure,

1. Cotter pin

2, Plain washer
3. Pin

4, Mut

5. Washer

8. Shaft

7. Return spring
8. Pedal ASS™Y
9, Pedal cushion
10, Pedal pad

ﬁg. 11-8
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BRAKE PEDAL

.- — — S —

@ INSTALLATION

Installation is the reverse order of removal. Pay atten-
tion to the following points.

CAUTION
- Apply a coating of grease to the inner surface of
tha bushing, and to tha contact surfaces of the pin
and spring.
- After installation, check, and adjust if necessary,
the pedal height and play.

i INSPECTION

Check the following points, Replace parts if necessary,

1. Check the bushing for wear,

2. Check the pedal for bending,

3. Check the pedal pad for wear or damage.

4. Check the bolt for bending.

& Check the return spring for weskness or damage. -




11 MASTER CYLINDER '

MASTER CYLINDER
@ REMOVAL

1. Remove the brake fluid through the breather valve,
2. Remove the front and rear pipe from the master cylinder, and then remove in the numbered order shown in
the figure.

1.0~=1.6m-kg
{(7.2~11.6 h-b)

Fig. 11-10

1. Brake fluid level sensor . Reserve tank 9, Stop ring

2. Nut and washer 6. Bush 10, Primary piston ASS'Y

3. Master cylinder ASS'Y 7. Stopper screw 11. Secondary piston ASS'Y
4. Reserve tank cap 8. O-ring 12. Master cylinder body

@ INSTALLATION

Installation 15 the reverse order of removal, Pay attention to the following paints,

CAUTION
- After installation, add brake fluid and bleed the air. ‘
Chack each part for fluid leakage.

11—8




MASTER CYLINDER 11

Master cylinder

Check, and adjust if necessary, the clearance between
the push rod of the power brake unit and the piston of
the master cylinder.

1. As-shown in the figure, place the adjustment gauge
{49 BOD2 765) on top of the master cylinder, and
then turn the adjustment bolt until its end contacls
the bottom of the piston push rod insertion hole,

2, Invert the adjustment gauge used in step 1, and

place it on the top of the power brake unit,

3. Check whether the clearance between the edge of
the gauge and the push rod of the power brake unit
is Omm,

If it is not Omm, loosen the lock nut of the push rod,
and turn the push rod 1o make the adjustment,

4. By making the above adjustment, the clearance be-
tween the push rod and piston{after installation of
the brake: master cylinder and the power brake
urit) will be as shown in the table below.

Push rod-to-piston

clearance

en negative pressure
applied 1o the unit is 0.1~0.3mm

approx, {0.004 ~0.0035in )
500mm-Hg({19.7in-Hg)

@ DISASSEMBLY AND ASSEMBLY

After removing the brake fluid, disassemble in the
order of steps 4 to 12 in the figure, Assembly is in the
raverse order of disassembly,

CAUTION
+Uss a new piston cup and O-ring. Note that the pri-
mary sida is raplaced es the piston assembly.
+ Ba careful not to ket forsign material in, and not to
.. scratch the inside-of the oylinder or the piston.

43 BOO2 765

Fig. 11-11

49 BOO2 765

Fig. 11-12

Clearanch

1|

— B W

Fig. 11-13

Fig. 11-14
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11 MASTER CYLINDER

Stop ring

Push the piston by hand, and remowve the stop ring by
using snap ring pliers.

Stopper screw

When instaling the stopper screw, use a crosstipped
screwdriver 1o push the primary piston assembly all
the way inward, and then tighten after confirming that
the collar of the piston has passed through the stop-
per bolt hole,

CAUTION
« After tightening, push and pull back the crosstipped
screwdriver to check to be sure that the tightensed

position of the stopper screw is cormect.

Apply a liberal coating of brake fluid to the nside of
the piston cylinder and the piston cup, and then install
them,

@ INSPECTION

Check the following points. Replace parts if necessary.
1. Check the piston and the bore of the cylinder body
for abnormal wear, rust or damage.,

NOTE
+ If the body must be replaced, replece the cylinder
assembly if the piston must be replaced, replace the
piston assembly.

2. Check each spring for weakness or damage,

Fig. 11-17
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POWER BRAKE UNIT 11

o —

NOTE
+ |f tha primary side must be replaced, replace the pri-
mary piston assembly.

3. Check the reserve tank for damage, or deformation,

NOTE
- If replacernent is necessary, replace the reserve
tank set.

4. Fiston-to-cylinder bore clearance:

Standard:0.04 ~0.125mm{0.002~0.005in)
Limit:0.15mm{0.006in} Fig. 11-18

% BRAKE FLUID LEVEL SENSOR

Inspection

1. Rermove the coupler of the sensor,

? Connect a circuit tester to the coupler, and move
the float up and down, as shown in the figure, to
check for continuity, There should be continuity
when the float is below the "MIN® mark, and no
continuity when it is above the mark, If otherwise,
replace the sensor,

© POWER BRAKE UNIT

If the unit find any defect, replace it with assembly.

:

EUDODG'D'UD
1 H 1]

-

oo oo00 D
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11 POWER BRAKE UNIT a '

@ ON-VEHICLE MAINTENANCE |

NOTE
+ The following methods are simple tests by which the function of the power brake unit can usually be judged.

Mathod without using a tester

if the nature of the problem is still not clear after following the 3 steps below, make the more detailed check de-
scribed in "Method using a tester,”

@

(@ With the engine stopped, depress the pedal a few times.

& With the pedal depressed, start the engine. ;
@ If, immediately after the engine starts, the pedal moves down slightly, the unit is good, ' l

@

() Start the engine.

2 Stop the engine after it has run for 1 or 2 minutes,

(3) Depress the pedal with the usual force.

@ If the first pedal stroke is long and becomes shorter with subsequent strokes, the unit is good,

CAUTION {
* If there is & problem, check for damage of the chack valve or vacuum hose, end check the installstion condition.
Repair it if necessary, and check once again.

(3)

(D Start the engine.

(@) Depress the pedal with the usual force.

@ Stop the engine with the pedal still depressed. '
@ Hold the pedal down for about 30 seconds. ‘

@ If the pedal height does not change, the unit is good. ‘

Method using a tester Pressure geuge

Connect a pressure gauge, vacuum gauge and pedal-

depression force gauge metal as shown in the figure, Vacuum gauge
After bleeding the air from the pressure gauge, con Pedal-deprossiony

duct the test as describad in the 2 steps below. force gauge g

NOTE
* Use commercially available guages and pedal-depros-
sion force gauge.

¢ Vacuuom hoze

To vacuum pump — with-chack ‘
Fig. 11-22




POWER BRAKE UNIT 1

Checking for vacuum loss at non-loaded condition

(T} Start the engine

@ Stop the engine when the vacuum gauge reading reaches 500mm-Hg(19.7 in-Hg)
@ After stopping the engine, measure the decrease of the vacuum for 15 seconds.
@ If the decrease is 25mm-Hg(1.0 in-Hg}, the unit 15 good,

Checking for vacuum loss at loaded condition

{1)-Start the engine,
@ Depress the brake pedal with a force of 20kg({44.1 b}
{3} With the brake pedal depressed. stop the engine when the vacuum gauge reading reaches 500mm-Hg
{19.7 in-Hg}
@) After stopping the engine, measure the decrease of the vacuumn for 15 seconds,
‘ If the decrease is 25mm-Hgl 1.0 in-Hg), the unit is good.

Checking the on-booster functions

{I) If with the engine stopped{when the vacuum is 0}, the refationship between the pedal force and fluid pres-
sure is within the standard value ranae, the unit 15 good.

| Pedal force i _ i Fluid pressure ] i
1!kg-l."cr'“3 OF FPIDPE =temermresrsmnsndsrassiasaniis 9 ||-||:;h

{156 4 b/in?}

| 20ka(44 b}

e,

{#r Start the engine, Depress the brake pedal when the vacuum reaches 500mm-Hg!19.7 in-Ha). If the relation-
ship between the pedal force and fluid pressure is within the standard value range, the unit 15 good.

| Pedal force B Fluid pressure

) ESkgl,l'cm* OF MO seiaserasssmsenraressrnssnnns g inch
20kgl4d ib) (924.4 Ibfint)

Check valve function

CAUTION |
+ The check valve is pressed into the vacuum hose,
and there is an arrow on the hose surface to indi-
cata tha installation direction. Power brake unit side

B
(X
1. Disconnect the vacuum hose(with check valvel. ' ‘2{-

Check: valva

Engine side

2, Check to be sure that air passes to the engine and
not from the engine when air is taken in from the
powerbrake unit side of the vacuum hose.

CAUTION Fig. 11-23
+If the check valve is bad, replace it together with

. the hosa.
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11 POWER BRAKE UNIT

@ REMOVAL

Remove in the numbered order shawn in the figure.

1. Cotter pin{use new one)
2. U-pin{use new one)

.3 Level sensor coupler

4 Brake pipe

5, Hose

6. MNut

7. Master cylinder ASS"Y
8. Vacuum hose

9 Power brake unit ASS'Y

Fig. 11-24

@ INSTALLATION

installation is in the reverse order of removal. Take the following steps after installation,
1. Check and adjust the push rod and piston clearance.

2. Add fluid and bleed the air,
3. Check all parts for fluid leakage.
4. Make an on-vehicle check of the unit,

5. Check to be sure that the vacuum hose does not contact other parts,

CAUTION
- Apply grease to the clevis pin.
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POWER BRAKE UNIT 11

o

@ DISASSEMBLY

Disassemble the power brake unit in the numbered order shown in the figure,

Fig. 11-25

1, Dust boot

2. Rear shell ASS™Y
3. Retaner

4, Bearing

B, Dust seal

B Retainer

1. Air filter

8. Air silencer

8. Diaphragm and plate

10. Power piston ASSY

11, Retainer key

12. Valve rod and plunger ASS™Y

13, Reaction disc

14, Spring

15. Push rod

16. Front shell ASS™
17. Retamer

18. Seal

11—15



11 POWER BRAKE UNIT @

Rear shell

Fit 2 wrench onto the studs of the rear shell, Rotate
the rear shel counterclockwise to the unlocked posi-
tion,

CAUTION
+ Bafore separating the front and rear shell, make
mating marks to be used for reassembly.
+ The rear shell iz spring-loaded ! loosen it carefully.

Fig. 11-26

Retainer key

Press the valve rod 10 remove the valve retainer key.
Remove the valve rod and plunger assembly,

CAUTION
- The valve rod and plunger must be serviced as an

assambly,

Fig. 11-27

@ INSPECTION

Fe
1. Inspect all rubber parts. Wipe free of fiuid and care- 9 L O '
fully inspect -each rubber part for culs, nicks, or @ﬁﬁ—@: N '
s,
o

other damage,

2. Check the power piston for cracks, distortion, chip- ' @ .
ping, and/or damaged seats, O@.E}Q ua@. . ‘
‘

3. Inspect the reaction disc for rubber deterioration,

4. Check that the seats of the valve rod and plunger : Ey
are smooth and free of nicks and dents, Replace if
defective, Fig. 11-28

B. Inspect the front and rear sheels for scratches,
scores, pits, dents, or other damage, |

6. Check the diaphragm for cuts or other damage, L
Entira surfaca of
reaction disc

Diaphregm to ahall
comacting surfaces

Power piston
Cust ssal lip

@ ASSEMBLY

CAUTION
» Whan assembling, coat the parts shown in the fig-
ure at the laft with silicon graase.

Valve plunger
Oil nemal

|
Fig. 11-29 :
__]
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POWER BRAKE UNIT 1

L A

1. Valve rod and plunger assembly
2. A filver and silencer
3. Retainer o~

Air filter
Silencer

Fig. 11-30
4. Retainer key

.CAUTIDN
« Push down the valve rod, align the proove in tha
vaive plunger with the slot of the power piston, and
then insert the valve retainer key.

b. Diaphragm to power piston and plate

CAUTION
- Make certain that the diaphragm is well seated in
the groove.

Fig. 11-32

E. Rear shell assembly

CAUTION
+ Carafully guide the tube end of the power piston
through the seal in the rear shell,

7. Dust boot

.. Fig. 11-33
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11 POWER BRAKE UNIT ..

B, Reaction disc into power pistond{by using push rod)

Rear shefl ASSY

"Reaction disc

Push rod

Fig. 11-34

9, Retainer and dust seal into front shell
Retainar
Dust seal

Fig. 11-35 T

10. Front shell assembly
CAUTION
« Place tha front shell assembly in a vise.

11. Push rod
12, Return spring

Fig. 11-38

13. Rear shell{assembled) [
Use suitable wrench,

CAUTION
- Press the rear shell down and rotate it clockwisa
until the mating marks are aligned.

=== Mating marks

Fig. 11-37
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VACUUMPUMP 11

VACUUM PUMP

Remaval{Refer to section 5)

@ DISASSEMBLY

Disassemble in the numbered arder
shown in the figure

1, Bolt

2. Washer

3. Cannector pipe
4 Check valva
. Washer

| Bolt

7. Housing

8. Rotor

9. Vane

10, O-ning

11. End cover

@ INSPECTION

== b3 G B m o= ) o kW k=

Fig. 11-38

Check the following points. Replace parts if necessary,
1. Check the vanes for wear or damage,

2. Check the castng inner surface, end cover and drive
end frame sides for damage or abnormal wear,

Fig. 11-32

Fig. 11-40
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11 FRONT DISC BRAKE o

@ ASSEMBLY AND INSTALLATION

|
Mote the following points during assembly and installa- ¢ :\J_g_@‘)

tion,

CAUTION
« The Q-ring cannot be reused: use a new one,
 Coat the sliding parts with engine ol =3
+ After installation, and with the engine idling, discon- ';3_{
nect the vecuum pump discharge port and check to N
be sure that the oil is circulating within the pump.

From oil fiter > ' To oil pan
Fig. 11-41

FRONT DISC BRAKE ®
@ REMOVAL

Jack up the front of the vehicle and support it with a safety stand, Remove the wheels and remove the front
disc brakes in the numbered order shown in the figure.

DD

o T

3
|
Fig. 11-42
1, Flexible hoses{remove after joining the flexible hoses 4, Remove the pad and shim
with the vice grip) b, Caliper
2. Remove clip 6. Carnier

3, Remove plate and caliper anti-rattle clip

11—=20




FRONT DISC BRAKE 11

@ DISASSEMBLY

Ag shown in the figure, place a piece of wood on the
caliper, and then blow compressed air through the
flexible hose connection hole to force the piston out
of the caliper.

CAUTION
- Blow the compressed air a little at a time, because

otherwise the piston might jump out.

When instaling, coat the piston and the cylinder inside
with brake fluid and fit the piston straight into the cyl-

inder,

@ ASSEMBLY

Assembly is in the reverse order of disassembly. Note
the following points:

CAUTION
+ After mounting the dust seal to the piston, attach
it together with the piston, to the caliper.
- Liberally coat the piston and cylinder with brake
fluid,
- Coat the piston seal with tha pink grease in the seal
kit.

@ INSPECTION

Check the points below, Replace parts if necessary,

Disc pad

1. Check for excess oil or grease.

2. Check for abnormal wear or cracks,

3. Check for deterioration or damage by heat,
4, Check the remaining thickness,

1mm{0.04in} or more

CAUTION
.. - Donot clean the lining by using the sand paper.

Fig. 11-43

Fig. 11-45

L Gk e i Bk e’ ek e 3

Fig. 11-46
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11 FRONT DISC BRAKE

Disc plate

1. Measure the deflection of disc plate with the dial
gauge at the edoe and center of disc plate during
the disc plate go round,

Deflection Limit:0.15mm(0.008in}

Fig. 11-47

2. Wear or damage

Plate thickness;
Standard value: 20mm(0.79in)
Lirnit: 18mm(0.7in)

Caliper

1. Check the cylinder and piston for wear or rust.
2. Check the caliper body for damage or cracks.
3. Check the dust cover for damage or a poor seal,

Fig. 11-49

@ INSTALLATION

Installation is.in the reverse order of removal. Perform the following after installation,
1, Air bleeding

2. Check for contact of the flexible hose with other parts.

3. Check for fiuid leakage from the brake line,

4, Pump the pedal Z or 3 times 10 check the braking effectiveness.
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REAR DRUM BRAKE M1

2 -
& REAR DRUM BRAKE
@ REMOVAL

1. Jack up the rear of the vehicle and support it by safely stands, _ |
2 Remove the wheels and remove the rear drum brakes in the numbered order shown In the figure.

Fig. 11-50

1, Brake drum

2. Return spring

3. Shoe hold spring

4. Shoe hold pin

5. Push rod ASS'Y
6.-Shoe ASS'Y

7. Parking lever ASSYY
8. Wave washer

9 Snap ring
10, Wheel ¢ylinder body

10-1. Bleeder screw cap
=2 Bleeder screw
=3, Steel ball
-4 Dust boot
-5, Piston
-8, Piston cup
-7, Filing block
=8, Spring
11. Back plate ASS'Y
12, Plug
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11 REAR DRUM BRAKE

[ INSPECTION

Check the points below. Repair or replace parts if nec-

essary,
1. Check for scratches, uneven wear or abnormal

wear inside the drum,

NOTE
« Repair it if the problemn is minor.

2, Drum inner diameter

Standard: 260mm(10.24in)
Limit: 26%mm({ 10.28in}

CAUTION
- When repairing or replacing the drum, check its con-
tact with the shoe.

Fig. 1152

3. Check for peeling, cracking or extremely uneven
wear of the lining.
4. Check the lining wear.

Standard:5.0rmm{0.20in)
Limit: 1.0/mm({0.04in)

CAUTION
* When replacing the shoe assembly, replace as a set,
and with an assembly of the same quality.

5. Check for weakness or breakage of springs.

% INSTALLATION

Installation 1s in the reverse order of removal,

Note the following points.

1. Apply a grease to the wheel cylinder, moving parts
of the shoe and the ¢4 part of the back plate.
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WHEEL CYLINDER 11

2. When assembling each spring, both shoes be get a
gircle, and then adjust the shoe clearance.
3. Check the brake effect,

1 WHEEL CYLINDER
® REMOVAL Fig. 11-55

. Remove the brake drum and shoe.
. Remove the brake pipe from the wheel cylinder,

CAUTION
+ Uss the flare nut wranch(49 0258 7704 ).

3. Remove the whee! cylinder,

I |
¥ DISASSEMBLY Fig. 1156
1. Disassemble in the numbered order shown in the ! a |
figure. 5
1. Bleader screw cap b. Piston ] &(ﬁ
2. Bleeder screw 6. Piston cup

7 \@
23
3. Steel ball 7. Filling biock 5\ EJ
.. Cust boot 8, Spring 4 @ o
@éﬁ

o 32
@ INSPECTION Vo1
Check the following points, and replace it if necessary. IFig. 11-57 -
1. Chack the cylinder and the piston for wear or dam- R
age or rust,

The clearance of the eylinder and the piston: @@ﬁ @

Standard:0.040~0.073mm({0.0016 ~0.0028in )

Limit:0.15mm(0.006in) ﬁ ¢
(D NG
2, Check the cylinder body for cracks or damage. G" °%
© 0

3. Check the contact surfaces of the piston for abnor-
mal vwear,
4,.Check the spring for weakness or damage. —
.. Check the caulking state of the spring rivet, Fig. 11-58
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11 BACK PLATE

@ ASSEMBLY

Assemble in the numbered order of disassembly and
note the following points,
1. Use a new piston cup and dust boot,

CAUTION
: Check the size if it has the other side on the piston

cup.

2. Enoughly coat the piston and the cylinder with the i
brake fluid,

3. Be careful not to let foreign material in, and not to
seratch the inside of the cylinder and the piston.

@ INSTALLATION

Install in the reverse order of removal, and bleed the
ar after instalation, and then check the brake flud

leakage,

@ ADJUSTMENT

Adjust the shoe clearance as follows,

1. Aemove the plug.

2 Lock the drum 1o turn the adjuster to arrow direc-
tion by using the adjust screwdriver,

3. Turn the adjuster 5 notches in the direction oppo-
site 1o the arrow,

4. Bleed the ar and check the brake fluid leakage.

5. Check the brake effect,

K BACK PLATE
@ REMOVAL

1. Remove the brake drum and the shoe assembly.
2. Remove the rear axle shaft.

3, Remove the wheal cylnder,

4. Remave the back plate,

Fig. 11-62
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BRAKE LINES 11

@ INSPECTION

Replace it if necessary.

# INSTALLATION

Install in the reverse order of removal and note the fol-
lowing points,
1. Tighten the specified torgue,

Back plate and rear axle casing:
6.0~6.8kg-m({43.4~49.2ft-Ib)

2. Apply a grease to the wheel cylinder, moving parts
of the shoe and the ¢4 part of the back plate.

3. Adjust the shoe clearance,

Blegd the air and check the brake fluid leakage.

£3 BRAKE LINES
® ON-VEHICLE INSPECTION

Check the points below. Replace parts i necessary,

1. Check for cracking, damage or corrosion of the
brake hose,

2. Check for damage to the brake hose threads.

3. Check for scars, cracks or sweling of the flexible
hose,

, Check all ines for fluid leakage,

@ REMOVAL AND INSTALLATION

Mote the following points during installation and re-
.ﬂval.

1. Be sure the brake hose does not contact other
parts. Secure it with clips.
. Whan connecting the brake hose to joints, don't
tighten too tight,
. When connecting the flexible hose, be sure it 1s not
twisted.
. When disconnecting the flexible hose and brake ling,
remove the clips after loosening the flare nut,
When connecting, tighten the flare nut to the speaci
fied 1orque after attaching the clips,
- After connecting the flexible hose, check to be sure
that it doesn’'t contact other parts when the vehicle
bounces, or when the steering wheel is turned all
the way to the left or right.
. When disconnecting the finas, be sure to bleed ar
from the brake ling,

Fig. 11-64

Fig. 11-65
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11 BRAKE LINES

@ AIR BLEEDING

Bleed air as described below.

1, Jack up the vehicle and support it by safety stands.

2. Fill the reserve tank with brake fluid. Be sure that
the reserve tank is at least half full at all times dur-
ing the air bleeding process,

CAUTION
+ Be careful not to spill brake fluid onto a painted sur-

faca.
- Use only the specified brake fluid Do not mix it
with any other type.

3, After removing the bleeder cap, connect ong end
of a transparent vinyl tube to the bleader screw
and place the other end in a receptacle.

4. One person should depress the brake pedal a few
times, and then hold it in the depressed position,

5. A second person should loosen the bleeder screw,
drain out the fiuid, and retighten the screw.

CAUTION
- The two peopls should stay in voica contact with

aach other,
- Ba sure the pedal remains depressed until the work
is completad.

. Repeat steps 4 and 5 until there is no more air in
the vinyl tube,

CAUTION
. After tightening the bleeder screw, check to be
sure that there is no fluid leakege.
- Ba sure to carefully clean away and spilled fluid by
Lsing rags.

7. After bleeding the air, add brake flud to the reserve
tank up to the specified lavel,

Bleader cap

Fig. 11-86
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12 SPECIFICATION

K SPECIFICATION
@ WHEEL ALIGNMENT

Toe-in in{mm) ~ 0~0.089(0~1)
Camber ) B ___31:}" + 30
Caster B 3 73
King pin B8°30 +30
¥ TIRE
o Air pressure kpa(kg/cm’, psi)
_:I_-Im stz Front tires r . Rear tires
P205,/75R 15 204(2.1, 30) B
P235,/75R15 B 204(2.1, 30)
LT215/75R 15 218(2.2, 32)
LT235/75R15 L 218122 32}
@ TIGHTENING TORQUE
Item Torque N-m(kg-m, ft-Ib)
Lug nut . BR~108{9~11. 65~80)

12—2




TROUBLESHOOTING GUIDE 12

. —
K3 TROUBLESHOOTING GUIDE
Problem Possible cause Corraction
;HGESEIVB o irregular Refer to page 12-5 for details
tire wear
Premature tire wear Incorrect tire pressure Adjust
Tire squesl Incorrect tire pressure Adjust
Tire deterioration Replace
 Road noise o Insufficient tire pressure Adjust
body vibration Unbalanced wheel{s) Adjust
Deformed wheel{s) or tire(s) Repair or replace
! | Trregular tire wear Replace
| “Shake" occurs | Excessive tire and wheel runout Replace
_ tearing wheal Loose lug nuts Tighten
| vibrates up,/down) Unbalanced wheel(s) Adjust
Cracked or worn engine mount rubber Replace
Cracked or worn transaxle mount rubber Replace
; “Shimmy" occurs N | Excessive tire and wheel runout Replace
' (Steering whesl Loose lug nuts Tighten
vibrates left/right) Unbalanced wheel(s} Adjust
| rreqular tire wear _
Insufficient tire pressure Adjust
Damaged or worn frant wheel bearing Replace
Malfunction of steering system —
Malfunction of suspension -
“St.a-a;ing whieel Incorract tire pressure. Adjust
pulls to one side Excessive or irregular tire wear -
. Malfuriction of steering system —
Malfunction of braking system -
Malfunction of suspension -
General driving Unequal lire pressures Adjust
instability Deformed wheel(s) or tire(s} Repair or replace
Loose lug nuts Tighten
Malfunction of steering sysiem -
Malfunction of suspension -
| Unieven (one-sided) Unegual tire pressures Adjust
| braking Malfunction of braking system -
Heavy handling Insufficient tire pressures Adjust
: Malfunction of steering syslem -
| Maifunction of suspension —
Steering wheel lnsufficient tire I;:-Jressure Adjust
doesn't return properly Malfunction of steering system -
' ' Malfunction of suspension -




12 SPECIAL NOTES ABOUT WHEELS AND TIRES

SPECIAL NOTES ABOUT WHEELS AND TIRES

1. Do not use wheels or tires ather than the specified types.

2. Aluminum wheels are easily scratched, When washing them; use a soft clath, never a wire brush, If the vehicie

is steam cleaned, do not alow boilling water to contact the wheels,

3. If alkaline compounds{such as saltwater or road salts) get on aluminum wheels, wash them as soon a5 possi-

ble to prevent damage, Use only a neutral detergeni.

@ NOTES REGARDING TIRE REPLACEMENT

Mote the following points when tires are to be removed from or mounted onta the wheels,

1. Be careful not to damage the tire bead, the rim bead, or the edge.-of the rim,

2. Use a wire brush, sandpaper, or cloth to ¢clean and remove all rust and dirt from the rim edge .and the

bead,

. Be sure the air valve is installed correctly.
Apply a soapy solution to the tire bead and the edge of the rim,

~o ;s w

rough surface.

@ INSPECTION/ADJUS TMENT

Air pressure

Check the air pressure of all tires, including the spare
tire, with an air pressure gauge. If necessary, adjust
the air pressure,

When cleaning aluminum wheels, use a soft cloth, never a wire brush or sandpaper.
Remove any pebbles, glass, nails, and other foreign items embedded in the tire tread.

If a tire iron is used 1o change a tire on an aluminum wheel, be sure to use a piece of rubber between the iron
lever and the wheel to avoid damage to the wheel, Work should be done on a rubber mat, not on a hard or

| Tre gize Air pressure kpa(kg/or’, psi)
Front tires | Rear tires
P205/75R 15 204(2.1,30)
P235/75R 15 204(2.1, 30}
LT215/75R15 218{2.2 32}
LT235/75R15 218{2.2 32)
Air leakage

Verify that there is no arr leakage from the air valve.

Tire

Air valve




SPECIAL NOTES ABOUT WHEELS AND TIRES 12

Irregular tire wear

Abnormal tire wear patterns, such as.shown in the illustration, may occur, Refer to the chart for the possible
causes and remedies,

| Wear condition Possible cause . - Flinach,r )
' SHOULDER WEAR - Uriderinflation{both sides worn) - Measure and adjust pFessure

- Hard cornering - Reduce speed

+ Lack of rotation  Rotate tires

| CENTER WEAR « Overinflation o Measure_a_ﬁa“a-ﬂjulsl'pr_es:sufé 1
- Lack of rotation « Rotate tires

FEATHERED EDGE . Incorrect toe adjustment | - Adjust toe-in

UNEVEN WEAR . ]ncmrrect cambear or caster « Repair or replace axle or susuensfnn paris
! - Malfunctioning suspension - Repair or replace suspension '
| = Unbalanced wheel « Balance or replace
I - Qut-of-round brake drum or disc « Correct or replace
- Lack of rotation « Rotate tires




12 SPECIAL NOTES ABOUT WHEELS AND TIRES

Tire wear
1. Check the remaining tread,

Remaining tread
Standard tires: 1.6mm({0.063in} min.
Snow tires;50% of tread

2. -The tire should be replaced if the wear indicators
are exposed,

Inspection(tire and wheel)

The wheel or tire should be replaced if any crack, dam-
ane, deformation or other problem is found.

Wheel and tire runout

1. Jack up the vehicle and place it on safety slands,
2. Set the probe of a dial indicator against the wheel,
and measure the runout through one full revolution,

Runout: Wheel 1.5mm(0.06in) max.
Tire 2.0mm{0.78in} max.

3. Replace the whee! if necessary.

CAUTION
» Adjust whesl balance after replacement of a wheel

or tire.

Lug nut

1. Verify that the lug nuts are tightened to the speci-
fied torque.

Tightening torque.
B8~108N-m(9~11kg-m, 65~80ft-Ib)

Wear indicaior

Wear indicator

Fig. 12-3

Fig. 12-4




REMOVAL/INSTALLATION/WHEEL BALANCE ADJUSTMENT

12

K1 REMOVAL/INSTALLATION

1. The wheel-to-hub contact surfaces must be clean, I———ﬂ

2. Tighten the lug nuts 1o the specified torgue,
. "“ {——— %
|

Tightening torque: | Front
88~ 108N+m{9~11kg-m, 65~80ft-Ib})
g

Fig. 12-7

@ TIRE ROTATION —

.v prolong tire life and assure umform tre wear, ro- i,
tate the tires every 12.000km {7 500miles ). % — "\

CAUTION

« Usa the best tires on the front axla. . -
LaC—
+ After rotating the tires, adjust each tire to the % —

Smjﬁﬂd air Wﬂssurﬁr g

) WHEEL BALANCE ADJUSTMENT

If & wheel becomes unbalanced or if a tire 15 replaced
or repared, the wheel must be rebalanced to within
specHication,

. Maximum unbalance(at rim edge) :20g9(0.71 oz)

CAUTION

- Do not use more than two balance weights on the

inner or outer side of the wheel, Fig. 12-9
- If the total weight exceeds 100g(3.5 oz}, rebalance

after moving the tire around on the rim.

+ Attach the balance weights tightly on the wheel.

- Belect suitable balance weights for steel or
alurminum’ allay whesls,

+Do not use an on-car balancer on automatic
transaxle models; it may cause transaxle damage.

=p Outsice

Balance weaight

Balance waighi

Fig. 12-10

127
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13 OUTLINE

K& OUTLINE
#® STRUCTURAL VIEW

Front suspension

6.0~B.0kg-m

30~58ka'm

Fig. 13-1

1, Spring ASS"Y
2. Shock absorber
3, Seat ASS'Y

4, U-belt

B, Set plate

6. Bumper rubber
7. Shackle ASS'Y

8. Shackle plate
9. Rubber bush
10, Pin ASS'Y

11. Bolt

12, Spring washer
13, MNut

14. Washer

15, Stabilizer plate

16, Stabilizer bar

17, Stabilizer rod ASS'Y
18. Stabilizer pin

19, Stabilizer rubber

20. Cotter pin

21, Caster wedge

13—2




. OUTLINE 13

. — —

Rear suspension

13 t
60=80ka-m
14 4 4
8

? 68~80kg-m
g %)

9 “':"
9
12 /
18-~2 Bkg-m 1
1
Fig. 13-2
1. Spring ASS'Y 6, Bumper rubber 11, Washer
2. Shock absorber 7. Shackle ASS'Y 12, Nut
3, Spring seat 8. Shackle plate 13. Spring washer
4. U-bolt 9 Rubber bush 4. Bolt
. 6 Plate set 10, Pin ASS'Y 15, Rubber bush
— E—— — #

13—3



13 SF'ECIFlCATIDNS{THUUBLESHODTING GUIDE;’ON \’EHICLE INSPECT

K& SPECIFICATIONS

e

ol®
ahr S

Suspension type Axle type and leaf spring ]
Spring type Semieliptic leaf spring
Front | Shock-absorber type Cylindrical, double acting{oll capacity: 23cc) |
Stabilizer type Tarsion bar type
Main spring( Span x Width x Thickness X Number) 850mm x 50rmm » 5mm x 7
Suspension type Axle type
Spring type Semieliptic leaf spring
Roar 5ok -absorber type Cylindrical, double acting
Main spring(Span x Width x Thickness x Number ) 1100mm x 60rmm x Bmm X 7
K3 TROUBLESHOOTING GUIDE
Problem Possible cause Correction
Body rolls « Weakened stabilizer « Replace
« Warn or deteriorated stabiizer bushing - Replace
- Malfunction of shock absorbers - Replace
Poor riding comfort - Weakened leaf spring + Replace
» Malfunction’of shock absorbers - Replace
 Excessive lire pressure + Adjust
Body tilt « Weakened leaf spring + Raplace
- Weakened stabilizer bushing - Replace
Abnormal noise . Looseness of peripheral connections . Tightan
from suspension . Malfunction of shock absarbers - Replace
systemn . Worn or deteriorated stabilizer bushing - Replace

£} ON-VEHICLE'INSPECTION
@ SHOCK ABSORBER

Check the following points, Repair or replace the part
if a problem is found.

1. Loosen the mounting nuts of the shock absorbers.
2 Oil leakage or abnormal noise fram shock absorbers
3. Deterioration or damage of bushings

@ STABILIZER

Check the following points, replace or repair the part if
& problem is found,

1 Worn or deteriorated rubber bushing.

2. Bent. cracked, deteriorated, or damaged stabilizer,

Fig. 13-3




FRONT SHOCK ABSORBER/RE

.—

¥ SPRING

Check the following points; Repair or replace the part
if a problem is found.

1. Weskened or damaged leaf spring.

2. Damaged U-bolt.

3. Loosened mounting nuts of U-bolt, pin ass'y, or

shackie.
4. Damaged or weakened stopper rubber,
b, Damaged or weakened rubber bush,

FRONT SHOCK ABSORBER
% REMOVAL AND INSTALLATION

1. Support the centar part of the front axie and the
frame with a jack.

2. Loosen the mounting nuts of the front shock
absorber and then remove it

3. Installation is in the reverse order of removal and
tighten the mounting nuts to the specified torque,

CAUTION
- Tha shock sbsorber can not adjust, charge end dis-
assembla.
If it is darnaged or oil leakape in the shock absorber,
replace it with assembly.

Kl REAR SHOCK ABSORBER
@ REMOVAL AND INSTALLATION

1. Support the center part of the rear axle and the
frame with a jack,

2. Remove the mounting nuts of the upper and lower
shock absorber,

3. Remove the washer, rubber bush, and rear shock
absarber.

4. Instaflation is in the reverse order of removal and
tighten the mounting nuts to the specified torque.

AR SHOCK ABSORBER 13

VWasher

Washer

f-1b)

6.0—8.0m4g Washer
(43.4~57.9 - Vb

3.0—-5.5m-kg

" (21.7~39,8ft-1b)

Rubber bush

Rubber bush

Fig. 13-8

(43.4~E7.9f-1b)

Washer

s.u—n.umh,,___@

‘(43.4~57.91b)

Nut f
6.0~ E.U'm-kg\‘L

Washer

Bush *"B

Bush

Bush

Fig. 13-7
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13 STABILIZER/FRONT SPRING

STABILIZER
@ REMOVAL AND INSTALLATION

1. Remove the support clip of the frame side,

2. Loosen the mounting nuts of the stabilizer and then
remove I,

3, Installation 15 in the reverse order of removal and
pay atlention to the following points,

CAUTION
- When installing the stabilizer to the stabilizer rod,
the end of cotter pin should be bent comrectly Isft
and right after installing.

I FRONT SPRING
@ REMOVAL

1. Support the center part of the front axle and the
frame with a jack.

2. Remove the wheel and tire,

. Remove the lower part of the shock absorber,

4. Remove the mounting nuts of the pin assembly and
shackle assembly,

6. Aemove the nut of U<bolt and the mounting nut of
the stabilizer rod.

6. Using a brass bar, remove the spring pin and shack-
le assembly,

7. Remove the front leaf spring,

Cal

@ INSTALLATION

installation is in the reverse order of removal and pay
attention to the following points.
1. Apply a grease on the following locations.
{1) Al around surface of pin assembly and shackle
assembly,
{2} All around surface of thrust washer,
(3} Rubber bushing pin fitted part.
2. Tighten the installed parts to the specified torgue.

CAUTION
- Tighten the shackle pins and pins assembly under
no load,

Stabiizer '/
| o0
- -

Seat assembly

fig. 13-8

g Pinassembly © %
A w=zl< ,
ae O3

®

Fig. 13-9

GO0—~80kgm

".

6.0~8.0kg-m
fpe H R

L ¥ m L - |
¥ - -
| 18-28kg'm
Fig. 13-10 [

13—6




REAR SPRING/REPLACING RUBBER BUSHING 13

o —

K REAR SPRING

W-boll
E REMOVAL ﬁ %gp Shackle assambly
.}

1. Support the center part of the rear axle and the & ¥ o

frame of rear side with a jack. 2 p
2. Bemove the wheel and tire, "% T B .

s P aar 5

3. Remove the lower part of the shock absorber, - Pring
4. Remove the mounting nuts of the pin assembly and % p

shackle assembly, ol Spring seat %,g@
5. Using & brass bar, remove the spring pin and shack- a

Fimy ascermbly o
le agsembly,
) &
6. Remove the nut of LJ bolt. A Shack absorbar
‘ Remove the rear spring. )
¥
Fig. 13-11

¥ INSTALLATION
Installation is in the reverse order of removal and pay M gg——=B0~B0kg-m
attention 1o the following ponts, ﬁtb

1. Apply a grease on the follewing locations, @
(1) Owerall surface of pin assembly and shackle as- 6.0~8.0kg-m 5@' |
sembly, & i .
bt SR
{2) All around surface of thrust washer. Q?.'i;—ﬁn:" C{,f-lf?/ﬁ_lﬁluﬂ_ﬂkg-m
(3) All around rubber bushing pin fitted part. Q}K 3

- Tighten the shackle pins and pins assembly under
no load

3,
2. Tighten the installed parts to the specified torque. 18~28kg-m o "*"g;.
@G‘
CAUTION §.0~8 Jkg-m
%a
-y
@ %

Fig. 13-12

K1 REPLACING RUBBER BUSHING

1. Remove the leaf spring,

2. Remove the rubber bushing on one side with a chis-
el,

3. Remove the remaining rubber bushing by striking it
with a suitable round bar and a hammer,

Fig. 13-13

13—7



13 REPLACING RUBBER BUSHING

4. Press-fit a new rubber bushing with a suitable
round bar,

Fig. 13-14
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14 FRONT BUMPER

K FRONT BUMPER
@ REMOVAL AND INSTALLATION

Remove in the numbered order shown in the figure and install in the reverse order of removal,

Fig. 14-1
1. Flange nut & washer 5. Bolt 3 Spring hook
2. Side bumper assembly 6. Center bumper assembly 10, Tow hook
3. Flange bolt 7. Flange bolt 11. Spacer

4. Flange nut & Washer 8. Flange boli

14—32




REAR BUMPER 14

£ REAR BUMPER
@ REMOVAL AND INSTALLATION

Remove in the numbered order shown in the figure and install in the reverse order of removal,

Fig. 14-2
1, Flange nut & washer 4, Side bumper assembly 7. Center burnper assembly & bracket
2. Side'bumper assembly 5, Speed nut
. 6 Flange nut & washer 6. Finage nut & washer
—— ___ R E—

14—3




14

FRONT DOOR

I FRONT DOOR
@ STRUCTURAL VIEW

Front door
7
[ I 25
26 -
]-;—l-—» s—" /‘ 9
| 2,;,9 J / ] 10
270 28 /?,:-;’ 11
ll'. 5_,-"'-5? - :,.}'_-E
T=3.6~5.4 L ‘ e 'I |
(26~39) (3 W ( s :
30 O ( %‘T 6—{) )
. 12 13 &L
% ‘L—'T:D.QE-*GAE
4 247 (2.563~3.25)
s
1.5 f .
7
| 16— e
- 1
= 24
! Ly7
| 18
| r lrlﬂ
' 7 oy T=035~0.45 I
,,L/;f (2,53~3.25) (
T=Tightening torgue ! m-kglf-lb) |
Fig. 14-3
1. Door lock ASS™Y 11, Screw 21. Escuicheon
2. Screw 12, Holder red 22 Regulator handle
3. Joint 13. Tapping scraw 23 Clamp
4, Key cylinder rod 14. Inner handle ASS™Y 24 Lock cylinder
h. Clip 15, Clip 26, Door shell ASS™Y
6. Inner lock knob 18, Grommet 26. Hinge ASS'Y

7. Quter handle ASS'Y
8. Flange nut

8. Door striker shim
10, Door lock striker

27, Body side hinge
28, Door side hinge
29, Hinge pin

30. Socket screw

17, Tapping screw
18, Window regulator
18, Bah

20. Packing

L




FRONT DOOR

o E—

Front door trim

Fig. 14-4
1. Glass run channel 8, Lock vesseal 156. Door check. strip
2. Weatherstrip ASS™ 8 Glass infer weatherstrip 16, Bracket
3. Weatherstrip 10, Glass outer weatherstrip 17. Plate
4, Glass 1. lnner panel 18, Scraw
B. Screw grommet 12. Screw grommet 19, Cap
B, Scraw 13, Full handle 20, Fastener
. 7. Door glass quide 14, Screw 21. Screen
— — — — R
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14 FRONT DOOR

@ DISASSEMBLY AND ASSEMBLY OF
FRONT DOOR

Describe disassembly and assembly of the driver side
door basically,

Removal of regulator handle

{1} Remove the snap ring with a string,
(2} Hemove the escutcheon and regulator handie,

Removal of door trim

i1} Remove the screw as shown in the figure,
(2} Remove the full handle and then remave the inner
pannel,

Removal of door inside screen

'1} Remove the screen so as not to damage.

Removal of glass

i1l Remove the glass guide mounting bolts and cross
the glass guide vertically.

{2) Remove the glass mounting bolt,

{3} Remove the giass upward,

CAUTION
- Remove the glass so as not to damage.

Removal of regulator

{1} Remove the regulator mounting bolt and nut and
then remove the reguiator,

14—6




FRONT DOOR 14

Removal of outer handle

{1} Remove the rod.
(2! Remove the outer handle mounting rut,
(3) And then remove the outer handle.

@ REMOVAL OF DOOR LOCK ASSEM-

@ sy

Removal

(1) Remove 1he 50rews.
(2} Remove the doaor lock assembly.

Assembly

Agsermble in the reverse order of removal,

¥ REMOVAL OF DOOR
Removal of hinge pin

(1} Remowve the pin to tap upward from under with a 3.6-4.5m-kg
(26—~32.5ft1b)
hammer,
Q) Socket screw
(2 Body side hinge
(3. Hinge pin
(@ Door side hinge

Fig. 14-11
|

Removal of door

(1} Rermove the door hinge mounting bolt. ﬂ

(2) Remove the door, M

L
Installation Q\"“l-y
Iristall in the reverse order of remaval, 3.6~5.4 m+g
{26~39 fi-lb)

Door hinge bolt tightening torque!
. 3.E~5Akg-m[2ﬂ~3ﬁft-lh}

Fig. 14-12
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14 FRONT DOOR

¥ ADJUSTMENT OF DOOR

Door lock striker

1. Check whether the door can be closed easily and
whether there is any play. If there 15 a problem,
Inosen the striker installation screw and adjust by
moving the striker up and down and side to side,

2. Check the rear offset of the door to the body. If
there is any problem, adjust by moving the door
lock striker side to side.

Tightening torque; 0.8~ 1.2kg-m(5.8~8.7ft-b)

Door hinges

1. Open the door_ If there is play in the hinges. tighten
the door hinge installation bolts.

2. To adjust the door-1o-body offset, loosen the door
hinge installation bolt and make the adjustment.

Striker

Fig. 14-13




TAIL GATE

r — ——
£ TAIL GATE
@ STRUCTURAL VIEW
21
18
20

L

Fig. 14-14

1. Tail gate ASSY

2. Lock ASS"Y

3. Screw

4. Striker

b, Screw

6, Striker shim

7. Handle ASSY

8. Flange nut

9. Hinge ASS™Y (upper)
10, Hinge pin

.‘ Hinge

12, Hinge

13, Bush

14, Hinge ASS'Y (lower)
15, Hinge

16. Hinge

17, Socket screw
18, Support cable
19, Screw

20, Plain washer
21, Nut

22, Weatherstrip

149

23. Weatherstrip
24. Weatherstrip
25. Weatherstrip
26. Inner. pansl
Z7. Stopper

28. Screw

29, Dovetall

30, Wedge

31, Screw

32, Fastener




14 WINDSHIELD

K WINDSHIELD
® STRUCTURAL VIEW

Fig. 14-15
1. Windshield welding ASS™Y 8. Hinge 16, Bracket

2. Bracket 2 Hinge 16. Shim

3. Screw 10. Hinge pin 17. Center bracket

4 Screw 11. Retaining ring 18, Screw

5. Nut 12, Bracket ASS™Y 19. Bracket ASS'Y

6, Washer 13. Pin 20, Screw

7. Hinge ASSY 14, Bracket ‘

14—10




WINDOW GLASS
@ STRUCTURAL VIEW

WINDOW GLASS

14

[ —

Fig. 14-16

1. Front windshield glass

7. Quarter wind weatherstrip

2. Front - windshield weatherstrip 8, Lock ASSY

-3. Front windshield moulding 8. Bracket

4, Joimt 10. Clamp nut

8 Frant windshield stopper 11. Washer
. ‘ Quarter windglass 12. Packing

I ——————— R

14—11

13. Set washer cap
14, Screw

15, Back windglass
16. Back weatherstrip




14 WINDOW GLASS

@ FRONT AND BACK WINDOW GLASS

Removal

1. Disconnect the printed-heater wiring{back window
glass).

2. Using a putty spatula from inside the vehicle, lift the
weatharstrip toward the interior, and remove the
glass with the weatherstrip attached,

3. Remawve the malding,

installation

1. Hemove any filler remaining on the body surface.
2, Attach the weatherstrip to the glass.

. Fit string into the weatherstrip, and overlap it for
about 50mm{20in} at the bottom centear,

Coat the weatherstrip with soapy water so that the
weatherstrip will sfip easily on the body surface.

. Align the glass and weatherstrip correctly to body.

%]

o

o

on

. While gently tapping around the weatherstrip at the
outer side of the glass, pull one end of the string
and fit the glass 1o the body all around,

. Tap the glass from inside and outside with the palm
of your hand, striking the same place from inside
and out simultaneously, in order to seat the glass in
place,

. Install the molding.

|

o=

Fig. 14-19

Fig. 14-20




WINDOW GLASS 14

8. Fill the places shown in the figure with filler{TP-
33m) between the body({and glass) and the weath-
erstnp.

Fig. 14-21
# QUARTER WINDOW GLASS

gructu ral view

Fig. 14-22

1. Scraw 7. Lock ASE'Y 13. Screw

2, Clamp nut 8. Set washer cap 14, Bracket

3. Wagher 9. Clamp nut 15, Quarter window glass

4, Packing 10. Washer 16, Quarter window weatehr strip
b, Washer 11, Packing

6. Screw 12. Washer

Removal and installation
..?mcn.re in- the numbered order shown in the figure and installation is in the reverse order of removal.
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14 SEAT

e®

K} SEAT
@ FRONT SEAT

Structural view

Fig. 14-23
1. Bolt 6. Washer

2. Head rest ASSY 7. Link bush
3. Back seat 8. Link bolt
4, Knuckle screw 8 Cap

6, Knob 10, Top cover

11. Seat cushion
12, Mut

13, Shaft

14. Side cover
15. Lock cover

14—14




SEAT 14

Structural view

@ REAR SEAT

Fig. 14-24

1, Washer

2. Rear seat cushion
3. Rear back seat

4. Bolt

b. Hinge washer

. 6 Hinge bush

7. Hinge bush

8. Conical washer
% Knob

10, Lock hook

11. Hinge boit

12, Cap nut

13, Spring washer
4. Top cover

15, Spring

16, Seat lock bracket
17, Screw

18, Bolt

14—15




14 SEAT

@ DRIVER SEAT

Structural view

-Fig. 14-25

1. Belt

2. Beat cushion
3. Head rest

4 Back seat

B, Knuckle screw

6. Screw
7 Knob

8, Knuckie cover

9 Cap
10, Link balt

11, Link bush
12, Washer
13. Top cover

14—18




SEAT BELT 14

. -
SEAT BELT
® STRUCTURAL VIEW

1

Fig. 14-26
1. Front belt{LH) 3. Rear belt b. Retractor screen
2 Front belt{RH) 4 Cover 6. Tapping screw

14—17




14 SUNVISOR, MIRROR AND GRILLE

K1 SUNVISOR, MIRROR AND GRILLE

¥ STRUCTURAL VIEW

Fig. 14-27

1. Back mirror ASS'Y
2. Mirror

3. Housing

4, Screw

5 Inner mirror ASSY
B Screw

7. Sunvisor ASSY (LH)

B. Sunvisor ASS™Y (RH)
9. Adapter

10. Scraw

11. Cover

12, Screw

13. Number plate

14, Screw

15, Weatherstrip
16. Scraw

17. Grille

18. U-nut

19, Screw

20. Spare tire

21, Decoration tape

14—18



RADIATOR GUARD AND HOOD 14

. —
&1 RADIATOR GUARD AND HOOD
@ STRUCTURAL VIEW

Fig. 14-28

1. Radiator guard ASS'Y 7. Rod 13, Hinge

2. Weatherstrip B. Washer 14. Hinge

3. Rivet 9. Spiit pin 15, Hinge pin

4, Rod 10 Fastener bracket 16; Socket screw
6. Flange nut 11. Screw 17, Mut

12, Hinge ASS'Y

. 6, Hood panel ASS'Y

14—19




14 APPLIQUE

4 APPLIQUE

@ STRUCTURAL VIEW

Fig. 14-29

1, Front applique

2. Front fender applique(LH)
3. Front fender applique(RH)
4, Side applique

5. Rear fender applique(LH)
6. Rear fender appliqua({RH]}
7. Door moulding

8, Moulding

9. Bolt
10. Mut
11 Screw
12, U-nut

14—20
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15 ELECTRICAL TROUBLESHOOTING TOOLS %

3 ELECTRICAL TROUBLESHOOT-
ING TOOLS L4AW or 3.4W

Test light

The test ight, as shown in the figure, uses a 12-V
bulb, The two lead wires should be connected to

probes,
The test light is used for simple voltage checks and to

check for short circuits,

CAUTION .
- When checking the control unit, never use over a 3. Fig 15-1
4W bulb. -

Jump wire
The jump wire is used for testing by short-circuiting
switch terminals and to verify the condition of ground
COnnections,

CAUTION
+ Do not connect the jump wire batween the power
source line and the body ground, besuse doing so
may cause burning or other damage of harnesses,

Voltmeter

The DC voltmeter is used for measurement of circuit
voltage., A voltmeter with a range of 15V or more is
used. It is used by connecting the positive{+) probe
(the red lead wire) to the point where voltage is to be
measured and connecting the negative{—) probe(the
black lead wire} to the body ground.

Power source line

Red lead

Fig. 15-3

Ohmmeter

The ohmmeter is used to measure the resistance be-
tween two peints in a circwt, and 15 also used 1o
check for continuity and diagnosis of short circuits.

CAUTION
: Do not sttempt to connect the ohrimeter to any
cireuit to which voltage is applied, because doing so
may burn or otherwise damage the chmmeter.

Ohmmeter
Fig. 15-4 ‘




PRECAUTIONS 15

. —
K] PRECAUTIONS

| BR Bry

Wiring color codes RED

Two-color wires are indicated by a two-letter symbaol,
The first letter indicates the base color of the wire
and the second indicates the color of the stripe.

YELLOW

P BLACK Briowm

Code Color

B B Black
Br Brown
G ) Green
L Blue Fig. 15-5
Lb Light biue
Lg Light green

. a Orange

R Red
Y Y ellow 1

| W it

Handling of bulkhead-type connectors removal
of the connector
The connector can be removed by pressing the lock

lewver,
Do not pull the wire when removing the connector, be

qreful to hold the connector itself when disconnect-
q.

Fig. 15-6

inspection notes

When checking the continuity or voltage with a circuit
tester, insertion of the test probe into the receptacle
connector may open the fitting to the connector and

resull in poor contact,
Therefare, ensure that the test probe is inserted from

the wire harngss side,

Fig. 15-7

15—3




15 PRECAUTIONS ! '

Replacement of terminals l

Use the appropriate tools to remove the terminal, as
shown in the figure,

When instaling a terminal, be sure 1o press it in untl it
locks securely.

{Female Type)

Insert a push-tool or thin piece of metal from the ter-
minal side of the connector, and then, with the locking
tabs of the terminal pressed down, pull the terminal
out from the rear side;

(Male Type)
Same as the female type.

Replacement of fuses

When replacing a fuse, be sure to replace it with one
of the specified capacity,

If, after a fuse has been replaced, it fails again there is
probably a short circuit in the circuit, and the wiring
should be checked:

CAUTION
- Be sure the ignition key is switched OFF befors re-
placing a fuse.
+ When replacing & fuse, use the supplied fuse puller.

Fig. 15-10
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ELECTRICAL SYMBOLS 15

K ELECTRICAL SYMBOLS

Switch and relay

There is an NC{normally closed) and NO{normally open) indication for switches and relays:this indicates the

condition when has been no change of operation conditions,

Relay Switch
NO NC MO NC
iae T -5 o— —ala—
Not in operation Eag T
— b4 =
. Stop Flow Stop Flow
| | r —T T — | —
In operation bl s
| (Power supply) = = =X
— — 4 |
Flow Stop i Flow Stop
Other electrical symbols
g @ J_ @ $
— Holder Box
] Battery Body ground Fuse _ Fusible link
$ @ 'r
Motor Coil, solenoid “Resistor Variable resistor
Thermister Diode Condenser Light
Transistor Speaker Cigarette lighter Heater

15—5




15 FUSIBLE LINK AND FUSE BOX

KJ FUSIBLE LINK AND FUSE BOX

{

0.85
(R)

1

1.25% 1.B5\ 1.25
B Y(R) (B}

2 3 4

Fusible link

1. Key switch
2. Alternator
3. Fuse box
4. Glow relay

TEEEEEY

| 1R30EEE
€153C163€1730) )

183 &S

Fig. 15-11

1, Radio, cigarette lighter{ 154) 8, Hazard, horn{204)

2. Meter{ 104) 3. Clock

3. Ignition| 104 ) 10, Stop lamp{ 104}

4, Wiper{15A) 11, Air conditioner{ 154, 10A]
B. Fan motor {304) 12, Tait lamp{ 104)

6. Signal, back up lamp {104} 13. Fog lamp {154}

7. Blackout marker lamp{10A, 5A) 14, Blackout driving lamp {104, 5A)
{If aquipped)

"% " :Vehicle equipped with gasoline engine,

15, Spare fuse|304)

16, Spare fuse( 104 )

17, Spare fuse{iBA)

18, Spare fuse(204)

19, Heater wiring{204)

20, Power window {304}
(If equipped)

15—8




SWITCH 15

£ SWITCH

Fig. 15-12
1, Fog lamp switch{Hazard warning light* ) 4, Cold start device(*}
2. Rear window demister switch{ ") 5. Air conditioner switch({*)

3_ Light control switch{Rear fog lamp switch*) g. Cigarette ighter

.. # I equiped

15—7



15 SWITCH

@ IGNITION KEY SWITCH

Inspection

1. Use an ohmmeter to check the continuity of each
terrminal of the switch,
If the continuity is not as specified, replace the
switch,

Jerminal) o | acc | 161 | 162 | ST
Position

LOCK ; o

ACC o——0 |

ON o 0——0 o
__START | © F—o—— 0
O————0 Indicates continuity,

Removal and replacement

1. Disconnect the battery{—) terminal,

2. Remowve the column covers,

3. Disconnect the connectors from the winng harness,
4. Loosen the attaching screw.

5. Installation is in reverse order of removal,

@ COMBINATION SWITCH

inspection
Use an ohmmeter to check the continuily each termi-

nal of the switch,
If continuity is not as specified, replace the switch,

Turn signal and hazard switch

=== T/ | i i i
;__H;f sa\ Ul T I TIG | BA | FB
L | o0 | © Q
OFF N |
R | o+—Fo0
ON [L&R| 0——0——0
=
e

=1

3.08Y

IG 1
5.08W

Fig. 15-13

Fig. 15-14

Turn signal

Hazard switch

Fig. 15-18
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SWITCH 15

Washer resarvior

Wiper motor

Windshield wiper and washer switch
E

|G power source
BT RELAY
INT | E AS | SWL | SWH | B
' . OFF 0——0 OFF
OFF on o 0 ‘ ON o——o
INT O—t—0
Low O————1—0C
HIGH o 0

Light and dimmer passing switch
BTN | TNS | BA | HL | HU
: | —
=0
I o O ‘
0——0 O—d—0 M HO o
[ T - 'y ! h{@\\l !
0 Y n o
|i;3;%?
s AL e ] g 1
@ @6 el |

15—8
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1 SWITCH
e e — -

Inspection

Use an ohmmeter to check the continuity of each ler-
minal of the switch,
If the continuity is not as specified, replace the switeh,

¥ FOG LAMP SWITCH
Terminal | -
e EEE )
OFF 0 o )
ON O——-0 o O | %
=
IFI':\;|. 15=-18
% REAR DEFOGER SWITCH B
T Terminal ' ! !
. Pﬂsith_ ale |c|o | —
OFF o | o |
ON o——o 0 o |
=
=
1 =
Fig. 15-20
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METER AND SENSOR UNIT 15

METER AND SENSOR UNIT
@ STRUCTURAL VIEW

Fig. 15-21

1. Tachometer 4 Speedometar 7. Warning and indicator lghts
2. Turn signal indicator light &, Odometer 8. Fuel-gauge

3. Coolant temperature gauge 6. Trip odometer 9. Trip meter knob

@ TROUBLESHOOTING GUIDE

Problem Possible cause | - Remedy

Speadometer does - Faulty speedometer cable '+ Replace
not work + Faulty speedometer |+ Replace
Speadometer « Faulty speedometer cable * Replace ,
fluctuation - Faulty speedomater - Replace '
Fus! gauge does + Meter fuse blowr - Replace fuse and check for short
not work » Faulty fuel gauge » Check fuel gauge

- Faulty fuel tank unit » Check fuel tank unit
; - Faulty ground or wiring - Repair as necessary
' Water termperature . Meter fuse blown . Replace fuse and check for short
guage does not work | - Faulty water temperature gauge « Check water temperature gauge

. - Faulty water temperature gauge unil . Check water temperature gauge unit

‘ ; - Fauity wiring |+ Aepair as necessary




1% METER AND SENSOR UNIT

@ ON-VEHICLE INSPECTION
Speedometer

1. Using a speedometer tester, test the speedometer
for allowable indication error, and check the opera-
tion of the odometer,

2 Check the speedometer for fluctuation and/or ab-
narmal noise,

CAUTION
- If significant fluctuation oocurs or the speedometer
is not moving at ell, remove the speedometer cabla,
if normal, replace the speedometer assembly.
- Tire wear and improper inflation will increase spead-
omater error.

Roeforenca;
Speedometer count ratio;637 REV : Tkm(0.6miles)

Fuel gauge

1. Remove the connector from the fuel tank unit,

2. Connect the red lead wire of the checker(49 0839
285) to the connector, and the black lead wire to
body ground,

3. When setting the checker to the resistance values
shown in the figure,
If the meter indicates that position, it 1s normal,

Level Resistance Angle | Tolerance
| (2 (*) (*)
Full 7 +- 30 +24
1/2 (32.5) 0] (5]
Empty | 95 | =30 +24

Standard indication rpm | Tolerance
(km/h) (km/h})

20 2123 +2
40 4247 +3
—0
T4

80 637
-0
+4
80 8493 o
100 0617 | 1o
+6

120 127
274 N
140 1486 +7
—0
180 1698.7 +8
! —0

0.5Y

o ape
E
E /-*‘—\5/ 5
A\ | [ —4
Red zone
25
r
Fig. 15-23 o




METER AND SENSOR UNIT

15

Fuel tank unit

1. Connect an chmmeter to the tank unit,

2. Mave the urmit arm slowly from point E to point F
and read the resistance value, If the value is outside
the standard range, replace the unit,

Flot position F {1/2) E

Standard resistance( {J) 3 (325} 110
Allowable error( Q) +2 a4 +7
Fuel capacity( £ ) | {638} | (285) {6.5)

{  )is reference value,

NOTE
- Before inspecting the fuel tank unit, remove the

. fuel tank,

Water temperaturs gauge

1. Remove the connectar from the gauge unit.

2. Connect the red lead wire of the checker{49 0839
285} to the connector, and the black lead wire to
body ground,

3; Set the checker to the resistance valees shown in
the figure,

4, Turn on the ignition switch and check to confirm
that the needle indicator displays the correct val-

. ues. If the needle indicator displays the correct val-
ues, the trouble is in the gauge unit;if not, the trou-
bie 15 in the meter.

NOTE
- Continue the above inspections for at least two min-
utes each to correctly judge the condition,
» The allowable indication error is twice the width of

the neadla.

Temp Resistance Angle Tolerance
(t) (2) () (")

80 102 =30 -

80 535 —15 45
100 30 b +45
115 207 20 —

120 18 25 —

Fig. 15-25

geogoDooo
pogooooaoa

0oooQoe

Fig. 15-26

80T (07)

BOT{145%)

00T (35" )

Fig. 15-27
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15 WINDSHIELD WIPERS

Water temperature gauge unit
1. Remove the gauge unit,
2. Place the geauge unit in a container of water, and

heat the water to 80C{176'F)
3. Use an ohmmeater to measure. the resistance,

_ Water temperature Resistance((2) |
| 80C(176°F) 535+4.2 |

K WINDSHIELD WIPERS
@ REMOVAL AND INSTALLATION

Disconnec! the negative & battery cable, Remove the parts in the numbered order shown in the figure, Instalia-

ton 15 i reverse order of removal.

Fig. 15-29

1. Wiper blade 4, Wiper motor bracket
2. Wiper arm 5. Wiper motor

3, Link 6. Tank

7. Hanger
8, Washer riozzle

15—14



WINDSHIELD WIPERS 15

@

# INSPECTION

Front wiper motor

Connect the battery and an ammeter to the wiper
motor as shown in the figure and check the motor ro-
tation and current,

. | i Connection
Wiper -";”“Td No ':’:’ (terminal) Remarks
M| e Ground |Battery
HIGH | 62~35 Biue/ Connect  am-
Less
| than red meter between
LOW | B0Q~60 Blug/ ibattary and
304 o .
white terminal{blug) ‘
. Blue [Connect lead l
| AUTO \'\\ wire between
S5TOP \ Black bfuefwhite and 0.85LW 0.B5L
blue/black 1er.
i rinals

Fig. 15-30

Front washer motor

Connect the battery to the front washer motor as
shown in the figure and check the washer motor rota-

tion

+
I
|

&
A
®,

l 0.5¥( =)

.' ' Fig. 15-31
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15 WINDSHIELD WIPERS

NOTE

+ Make matching marks on the wiper motor, whan re-
moving the wiper link assembly from wipar motor,

+ Align the wiper link with the mark on the wiper
mator, when installing the wiper link assembly to
the wiper motor.

The automatic-stop angle is approximately 20.5°.

Fig. 15-32
@ ADJUSTMENT

Arm hsight

Adjust the arm height as shown in the figure, and .
J . {0.94% 0.2in) (0.94 = 0.2in)

tighten the arm to the specified tarque, 24+Emm 244 Smm
Tightening torque: 1.0~ 1.4kg-m(7~10ft-Ib} f/j
L
i-:ig. 15-33

Washer spray

Adjust the arm of the washer spray nozzie by insert-
ing a needle or similar object into the hole of the noz-
zZle,

Washer nozzle

Fig. 15-34
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HEATER 15

. —
3 HEATER
@ STRUCTURAL VIEW

Fig. 15-35
1, Air duect 11, VENT. duct{LH) 21. Center duct|RH)
2. Center duct 12, VENT. duct {RH) 22, Screw
3, Heater inner hose 13. Defroster duct{LH) 23. Band
4, Heater outer hose 14, Defroster duct{RH) 24 Hose clip
5, Grommet 15, VENT. cross duct{RH) 25, Machine screw
6, Chp 16, Back mirrof duct{LH) 26, Air intake duct assemibly
7. Flange nut 17, Back rrarror duct{RH) 27 Air intake cover
8. Flange balt 18. VENT. cross duct{LH} 28, Tapping screw
. 8, Heater No. 1 duct 19. VEMT. side duct
. Heater No. 2 duct 20, Center duct(LH)
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15 FRONT LAMP ® I

K1 FRONT LAMP |
® STRUCTURAL VIEW

Fig. 15-36
1. Head lamp 4 Fromt turn signal lamp{*®) 7. Side turn signal lamp{*}

2. Front turn signal lamp(*) 5, Side lamp cover () 8. Rogm lamp ASS'Y

3 Head lamp{Low] *) 6. Side turn signal lamp(*) .

( % : If equipped) .
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REAR LAMP 15

£ REAR LAMP
@ STRUCTURAL VIEW

—

Fig. 15-37

1. Rear combination lamp(*} 5, License lamp ASSY{"}
2. Rear combination lamp{*) 6. License lamp ASS™ ()
3. Mounting rubber (*) 7. Reverse' lamg

4. Gromel
. (% - If equipped)
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15 AUDIO SYSTEM ¢

AUDIO SYSTEM
¥ STRUCTURAL VIEW

Fig. 15-38

1. Antenna ASS™Y 5, 3-comibi radio{electric tuning radio) 8. Rear speaker gril

2. Front speaker B, 3-combi radio{Manual 10, Mut

37U nut 7. Bolt 11, Machine screw .
4, Screw 8. Rear speaker 12, Time buzzer .




TECHNICAL DATA 22
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22 TECHNICAL DATA ..

K ENGINE
" ———_____ Engine mod MAGMA JF8 F/B CAR. |
em T - |
TYPE Diesel, four-cycle Gasoline, four-cycle |
{Mumber and arrangement of cylnders Four -::yllndTa;'_s_E'l-hne ) __._____;_ """""
Type of combustion chamber _i___S_E{I_rJ flow type | I"u’lulhswhencal ]
Bore and stroke mmxmm[unxm . EIEKS:IESEB}:E:?] ] éEX??HBQxHﬂE}
Tatal | piston msplacemem cc; (_18’4 [ ) 1789
Cﬂmpressmn ratio - ' _ o 229 Dd 1 '_ __1961
| Valve system Direct drwe, OHC | OHC. Bn:—:-li _n}ji_"-i;.'r_ﬂ_n_—_
| VALVE TIMING . '
take valve [Open(BTDC) 10° | EN
' Close|{ ABDC ) 42 51" .
Exhaust valve Open(BBOC) 57 57" - .
Close{ATDC) 1 13 {
Firing order 1—3—4-2 —
lding speed 00750 750800
‘DRIVE BELT
Deflection Alternator Mew . 10-~-12(039~047) 6 ~ 8(0.24~ 031}
. mmfin) | [Used | 9~11{035~043) W0-12{033~1047) |
CYLINDER HEAD |
Caive cescorcs roanfin ] Intake [ 020~030{0008~0012) [ 030{0072) |
- E h.ﬂsi | 0.30~0.40{0.012~0.016) USD{DWE]
Cylinder head distorsion iimit mmin] | 0.15{0.006) . 0.15(0.0059) _
Lengthe of cylnder head _S__t_andard 12711334437 ~4 460} | — :
Ibolt below head mm{in} ;Limit 114,5(4,508) | —
VALVE SEAT
ntake Standard | 0.75~1,05{0.030~0.041) -
Seat sinking Wear lirrit | 255(0,100) 4
mm{in} | Standard 0.75~1.05{0.030~0.041} - )
Exhaust Wear fmit | 2.55(0,100) - -
S I . Intake 45 - . {
Seatange U Exhaust 45 B -
Sont wrdih oty [ntake [ 17-23(0067-0091) | 05~15(002-006] |
o Exhaust - 17~ 23_@_{}15? D{}BH ) 0.5--1.5(0.02~0.06}) '
Irtake 7.870~7 985(0.3138 ~ [}31d4} -
Standard valve stem dameter e ot 7965~7980(03136~03142) | |
Valve stem to guide Intake £.10{0.004) - Dao(o. D{}E-]
clearance limit  mmlin} |Exhaust 0.10{0.004) _020(0008)
'TAPF'ET L o 1
Standaru ouier diameter mmling | 349634 88(1.37683~1.3771) e
| Standard tappet hole diameter mmiin} | 3499~35602{13776~13%¢7}) | - —
Clearance between tappet ‘Standard _ 0.02~0.06(0.0008~0.0024) -
hole and outer  mm(in} |Limit 010{00040y 1 -
CAMSHAFT _
| ntake | Standard 44.31(1.744) | 38.202(1.504)
| Cam height Wear limit 43.80(1.728) _ 38.002(1.496) '
mmiin) Exhuast Standard 45.30(1.783} 38.202{1.504)
| Wear limit 44 80(1.768) 35.002(1.496) .
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Engine model

fern T —— MAGMA JF8 F/B CAR.
Jﬂu_r;\al l[E_iIupEa! limit 0.05{0.002} —
mmiin) | Diameter Standard 31.96--3198(1.258~1,253) -
" Limit 31.86(1.254) -
Camshaft deflection fimt ___mmi{in}| 0.10(0.0040) 0.08(0.0012)
Camshaft end play mmﬁ Standard | 0.02~0.15(0.00079~0.0059] 0.08~0.16(0.003~0.006)
' Lirmut 0.2(0.008} 0.2(0.008)

{CONNECTING ROD AND CONMNECTING ROD BEARING _
Rod bearing firmit mm{in} | Less than 0.16(0.006] per 100(324) | Less than 0.075{0.003) per 50(197)
Rod bushing  mm{in) Inrer diameter 25 D'J-vEEGSIIDE‘B-dE 0.8854) | -
Clearance limit {H}E{D 002) | —
. tandard 011 —v[}.?ﬁmiﬂﬂ 0.0102) 0.11~0.26{0.004~0.010}
Rod end play mm in !Emn 1 0.35(0014] 0.20(0.012)
|0l clearance n(in) | _S_iqq;:lard | 0.03~0.06(0.0012~0.0024) | 0.027~0.067{0.0010~0.0026)
Lirmnit 0.08(0.0037) 0.10{0.0039)
Indersize connecting rod Bearlng - mfﬁ_l:_iﬁT -[ﬁEﬁ:I',ﬂlﬂ_]__q__E_ﬂiG.ﬂEGlI,CI_FE-{ﬂ_Il}?rU] | -
CRANKSHAFT AND MAIN BEARING )
Crankshafi deflection firmit ~ mmin}|  0.05(0002) 0.03(0.0012]
~ | Standard | 50.94~50.96{2.006~2.007) | -
Crankpin diameter mm{in} L|n‘n _0.05{0.0020} -
. Gnndlng limit 0.75(0 0295) —
1 Standard 59,94 ~59.86(2.360~2.361) -
Main journal dismeter  mm{in] | Limit 0.05(0.0020) R -
Grinding lirnit 0.75{0.0295) —
{Rear housing ol seal siding surface diameier mm({in) | 89.95~9000(3541~3543) |
|Main journal bearing ol [Standard 0031~0048(00012~00019) | «
clearance mm{in) | Limit 0.08({0.0031) | =
Under size bearings mm{in) [0.25{0.010],0.50{0.020),0.75{0.080} | e
Crankshaft end piay  momi{in} Lot2nderd 0.04~0.28{0.0016~00111] | 008~0 2@_{%&314}0111]_
Lirrut (0.3{0.0118) L _03(00m8)
Thrust bearing wigth _mm () |S2N08Td 218~223(00858~00878) | -
Undersize 200~205(0.0787~0.0807) | - L
YLINDER BLOCK, PISTON AND PISTON RING -
imit of distortion limit mm{in) 0.15{0.0060) _ 0.15(0.006} 1
Standard 86.00(3.39) | 86.00~86.019(3.3859 ~3.3866
Cylinder bore  mmiin) | Limit 85.85(3.380) 86,15(3.392)
Difference between bores 0.022(0.0009) 0:019{0.0007)

Piston standard outer diameter mm{in}
Diameter measurad at 30° to pin bore axis
and 19mm{0.75in) below the oil ring groove

§596~8b 98(3.384 ~3 380)

85.944 ~85.964(3.3837~3.3845)

Piston and cylinder clearance limit mim{in} | 0.15({0.008) _ __ __ —
Oversize piston rings mm{in} | 1.0{0.040), 0.50{0.020} pon
Piston ring opening clearance mit; the ring N

in the cylinder ~ mming| 1.040.039)

Llearancle I|rn.t plsmn and rng grooue mrnlhn:l 0.2{0.008) 0.15(0.006)

152 ~1.54({0,0598~0.0606] |

Hing groove width mmi{in) Top _204~2.06(0.0803~0811)
) ) Second 2.03~2.05(0.0793~-00807) 152~154({0.0598~0 0606)
Ol 4.02~4,04{0,1583~0.1591) -
Pistan ring thickness  mm{in} | Top 2.04~2.06(0.0803~0,0811) | 1.17~1.18(0,0579~0.0587)
Second 203~2.05(0.0798~0.0807 1.17~1.19(0.0579~0.0587)

22—3




22 TECHNICAL DATA @
P —______E_“_g'_“f model MAGMA JF8 F/B CAR.
|Clearance between Top 0.05~-0,09{0.0020~0.0035} 0.037~0.07{0.0012~-0.0028]
piston ring and ring Second 0.04~008{0.0016~0.0031} 0,037~ U{}?{U 0012~0.0028)
groove __mm(in} {Wear limit 0.20(0.0079) 1515'3{]6]
— [Top_ 0.20~0.40{0.0079~0.0157) 0.2~0.3{0.008~0.014}
Pistonring end gap | Second 0.20~0.401{0. @J?E*vﬂ 0157) 0.15~0.3(0.006 ~0.012)
mes{in) (O 0.20~0.40(0.0073~0.0157) 0.3~03(0.012~0.035)
Wear limit 1.010.039) ] -
Piston pin Diameter mm{in} | 24.994~25000{0.9840~0.3843) 21974~ 21 38008551~ 86B4)
Tightening torque | kg-m{ft-lb)
Cylinder head bolts i mmg[}%kig*wgi? Bach oalt 82-~B8(59—63) |
Tensioner 3.2~4.7(23~34) 20~35(14~75] _ )
Tlmlng bell cover ) 0.7~10{5~7) lm'. 0T~ 10(5~7) Up:08~1.2{5a~86!
Crankshaft pulley 23--33017~24) _J 25~175{8~12)
Camshaft caps | 2.0~2,7{15~20] 18~27(13~19]
Cnnneclmg rod bearing caps F0~75(51~54) - 6.6~70{48~51)
Hear cover assembly 0.7~1.0{5~7) - 08~12(58~856]
Oil pump assembly | M8 smaller 1.6~2.3{12~17) _1.8~31{13~22)
- [M10 bigger 3.2~4.7{23~34) 38~53(27~38)
Ol strainer 0.7~1.0(5~7) ~ 08~12(68~B6)
{0il pan 0.7~1.0{5~7} 0.7~12{5~86)
|End plate - 16~23{12~17) 18~31(14~22)
Timing belt pulley B 1B~17{116~123) — 1
il pressure switch - 1.2~18{9~13) 1.2~18[8.6~13) !
Water pump N 32~471253~24) 19~26{14~19]
Camshaft pulley BE~G.6{41~48) e 4 8~66{35~48) |
Ingection pump pulley B 6.0~7.0{43~52) = ]
@ LUBFIICATING SYSTEM
! _"‘—--—~——_____ Engine model MAGMA JF8 F/B CAR. !
| Item —_— ]
i Lubricating method | Force-fed type —
[OIL PUMP B
Type _ Inner g-ealr type —
Ot pressure at 3,000 rpm of engine speed___ka/om(lb/in’] | 4.1~4.9(58~70) 3.0~4.0{50~64)
Outer gear tooth tip and Standard 0.06~0.23(0.0024~0.0081} 0.20~0.32({0.0078~0,0126)
crescent clearance  mm{in) |Limit ~ 0.35(0.0137) — .
inner gear tooth tip and Standard 0.10~0.21{0.0033~0.0083) 0.267-0.38{0.0105~0.015)
crescent clearance  mm{in} | Limit ) 0.35(0.0137) B 0.40{0.016)
Side elearance mm{in} | Standard 0.03~0.09{0.0012~0,0035) | 0.03~0.063(0.0012~0.0025)
Limit " 0,15{0,006] T 0.10{0.004]
'Pump shaft and body Standard 0.06~0.1510.0024~0.0059) 0.09~0.184{0.0035~0.0072)
clearance mmi{in) -LIFI'III 0.20(0.078) —
OIL FILTER
Type ) | Full flow, ;:l_.'_ap_gr_l lier -
Total oil capacity iters{U.S.qt,, imp.at.) | 6.4(6.76, .63} 4 6(4 86, 405}

®
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TECHNICAL DATA 22

Engine model |

CTTT— MAGMA JF8 F/B CAR.
item T —— . —
Qil pan capacity iters{U.S.qL., Imp.qgt.) 5.0(5.28, 4.40) | 3.8(4.01, 3.34)
Oi fillter capacity | I:ter-é{U S.aL, Imp.at,) 0.4{042 035} | G_SIIG.SE,_Q:EE}
Oil warning lamp activation pressure  kg/em'{lb/in’) 0.3(4.3] -

Oil cooler lype Water cooled |
ENGINE OIL - )
| Classification - | AP Service CC, CD [ AP | Service SE, SF
Tightening torque | " kg'mift-lb) '
Oil filter ] By hand+1/4 turn
Oil pan 0.9-12(8, 4~85} 0.7~12(b~3)
ol ump 8 boll 16~23[11.4~16.4] 19~26{13.7~18.8]
' M10 bolt 32~47(228~ EIBEII 38-~53(275~38)
{0l pressure switch - 1.2~18(B6~12.3] -
@ COOLING SYSTEM
hom T _ Engine model MAGMA JF8 F/B CAR. |
Fan belt tension New bell 9~11(0.35-043) 6~8{0.24~0.31)
| {10kg force) mm({in) [Used belt ! 10~12(0.39~047] 10~12{0.39~047) '
: Type I Thermomodulated _ Electric ]
{Fan Mumber of blades - 8 4 .
Outer dismeter mm{in}| 380{15.0) _300{11.8)
(Opening temp. _ C[F) B2+15(1796~34.7) B 82(1796)
Thermostat Full-open temp. C{'F}| 85{203) -
{Full-open hft mmiin) 85(0.34) or more B =
‘Water purmp Type Centrifugal, timing belt driven | =
Type Corrugated i
i Radiator Cap valve opening

pressure kg/cm*{lb/in®} |

09+£0.15(128+213)

0.75~1.05{10.7~14.9}

| Coolrig method

Watler-cooled

—

With heater | 2.0 70
. . iters(U.S.ats., Imp.ats, } | (85, 7.9) (74, 61}
Coolant capacity Without heater 85 _
| liters{U.S.qts., imp.gts.} | {80, 75)
Cooling water level Between FULL and LOW -
ANTIFREEZE SOLUTION
{Protection Specific gravity of mxture a1 20 168°F] -
| Above -16°C (3'F) 1,054 —
Above 26 (-15°F] 1,066 -
l.ﬂ-bave -407C |- -40°F} o 1.078 - —
K FUEL SYSTEM
rm___________"‘ ____ Engine model | MAGMA JF8 F/B CAR.
Idre speed o 700~750 750~800
Idl:a up and axhaust control haatmg system
rp_m_l_ .l’-'ur -COn. Swllch ON | 800 +25 -

. Standard spe: speed
()

225




22 TECHNICAL DATA

 tem T Fnginomodel MAGMA JF8 F/B CAR. |
FUEL INJECTION PUMP

T?DE VE type —_—

Plunger diameter men{in B.0(0.315) -

'Cam lift mm{in} 220009} -

Governor [ Half-variable speed governor -

Injecting timing 2ZATDC

INJECTION NOZZLE - -

Type ' fhrgttl_g type -

‘Number of nozzle and diameter mm[1n'r 1~1.0{0.039) -

Injection pressure kg/em*(lb/in | 1351920 = {
ACCELERATOR LINKAGE ]

\Free play of cable at injection pump  mm{in) [ 'I—vErIIDM ~0.12} -
__Furr:_-! lank capacily liters(U.S.ats., Imp.gts.} ! 85(68.7. 57.2) | - .

|Fuel hlt{.r lype .__.. ia_rt_r_._d_g_e_'_wan_er delecmr ~ Filter paper ___. I '
{a!r cleaner element type Filter paper elnment - o

Diaphragm type

‘Type | |
Fuel pump :Iﬂje_ctidﬁ pressure — — | 023~0.30cmikg(284~4 26} (i) |
injection rate _ R 860cc/min{96.7 cu infrmin] at idle
i |Fresh-hot ' Diaphragm type
| Air cleaner Switching |
| [Element | — Dry type (
@ ENGINE ELECTRICAL SYSTEM
T ___ Eninomoddl | MAGMA JF8 F/B CAR. ‘
ttem S SR .
EHAHGING SYSTEM S | :
Batlery Type PT 85 MF 60 ® l
20 hour rate I'Ca_p_a_c-._t ¥ Ak 85 | 80 . {
Level of electrolyte mimiing Between "Upper™ and Lower -
Spemf o grau"fw :ﬁecharge at 1.20 —
[aJ 25T Fully charged 1.25~1.27 _:_‘___h_ L "
Type Alternating —
Alternator ‘Voltage capacity V-A 12,/55 a - T
| o Voltage{adjustment ) V 47403 e
|Mo-load test Currant Al 5 or less N ) -
{Speediengine]  rpm 2 000~ 2 500 -
Regulated voltage V| 147:£03 | -
% Na load at 5,000 rpm of alternator {2,000~2.500rpm of engine) i
Length  mmiin) | hhumber 2 —_— |
|Brush wear limit 6.5(0.26) —
STAHTING SYSTEM o
_"_TTH;pe Electromagnetic push-in t*,rpia “____ - — |
‘-.-“oltaqe W 12 —
lifrt.artmg mator | |D tout — W 70 | 55 .. "

22—6



TECHNICAL DATA 22

DIS!ance to floar when e:lumh 15 fully dISEI'IgaQEd EHZ24) or mDre'

Type ]
| Defleumn Ilmll_ o ]_
i Clutch disc mm{in} [Wear it ]

Single dry plate
0710027}
0.3(0.012] from rwet head

Outer diameter % inner

3.5(0.14)---Fly wheel side

digmeter X thickness 22518.86} I?{E'_EH *4.1(0.16)--Pressure plate side
‘Master cylinder inner diameter Tm[:n] 15 8(6/8)
|Hglg5_s_e__q\,_ll_rn_!:£nner diameter mmi{in) ~18.03/4)
%E TRANSMISSION
T — Transmission type L
! ltem T — _‘rf_s_:”d -
Transmission _ o
Change lever position. Floor shift

Svnchromesh system

Forward: Svnchrornesh Heverse shcnngmesh

' ébéc ified oil

FlrEt Indirect type transfer:3 566
Direct type transfer:3 563
Gear ratio Second T 2 21z o
Thed - T 1435
Fourth IDE-:]
Filth ) 0894
{Reverse 3,854

APl service GL-4 or GL-6
Outside temp, — 18T (0'F) orlower:SAE 80

Cutside temp, —18°C {J°F) or higher:SAE 80
All-season type: SAE 80W-90

%_]rl capacity __ lters(usgis, Imp.quts.) |

19(2.01, 167) ,

I e—— MAGMA JF8 F/B CAR.
temn ———
[GLOWPLUGS
(Type Sheathed -
Glow piug Voltags V/Ampere A 105/165 -
Firing order 1—3—4-2 -
Ngrition coil _;"ﬁuipu'r - ' 12Y
Type . BPBRES
Spark plug Flug gap — {} 75~ B5rrn {0,029 ~0.033: n]
| Firing order 1 — 1—3—4-2 !
Distributor ‘Breaker type — - Contactless{igniter) J
@ CLUTCH
m T _E_“g'_“e modal MAGMA, JF8 F/B CAR.
Clu[ch Lﬂmro B Hy'n'ruuhc type
[Type Hanr'er type
: F"Eda-l-_raﬁ_ o B3 o
Clutch pedal ~ mmlin} [Full stroke | 144(5.7) B |
[Height B "_ 200.5(7.89) T
|Free play 78~143103~ 0.6} L __ o
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T Transmission type
term —— 5-speed
Main shaft deflection limit - mm(in} 0.03(0.007)
Clearance between synchromzer nng ! Standard 15(0.059)
and flank surface of gear mmiin II_|L|rn|1 0.8{0.031)
Clearance between hub sleeve and re-| Standard 0.2~0.3{0.008~0.012)
lease fark ] mm{in} [Limit 0.8(0.031)
il Main shaft bearing befwﬁﬁmi-:lﬂttch | Clearance between
thousing and transmission case |c!utch housing  and 0~0.1{0~0.004)
‘bearing mmlin} -
Adjustment shim 0.10,004), 0,15(0.006), 0.3(0.012)
| | mm{in) )
?Mﬁ_ shaft bearing between clutch|Clearance between| .
housing and transmission clutch housing and 0.05~0.1(0.002~0.004)
. bearing mmiin) . |
| ‘Ad’”“me”‘ s 0.1(0.004). 0.15(0.006). 0:3(0.012)
mm{in)
Counter shaft bearing between trans- |Clearance between

mission and extensian housing
| cover

::bearlng and bearing

0~0.1(0~0.004)

mmlin}

Adjustment shim

0.1(0.004), 0.15{0.006)

rmm{in)
[Bearing between transfer rear case|Clearance  between N
and rear cover transfer rear cover! 0.05~0.1(0.002~0.004)
and bearing mmiin :', |

Adjustment shim

0.1(0.004), 0.15{0.006), 0.3(0.012)

_ mmfin}

PROPELLER SHAFT

o~ Engnemodel MAGMA, JF8 F/B CAR.
ltem —-
. |Front 621~626{24 4~246)
.D|men5rorn Length rr1m||unllEFiEEllr | 647659255~ 75.9]
| Deflection limit mm{in) 0.4(0.0157)

Starting tarque of the universal

kg-{:mffl-lf:u_:lh

Front 3—B10,22~058), Rear 5~14{0.36~1017)

Starting torque adjustment snap ring

mmiin)

122(0.0480). 1.24{0.0488), 1.26(0.0496), 1.28(0.0504),
1.30(0,0512), 1.32(00620), 1.34{0.05280, 1,36(0.0535),
1.33(0.0543)

Uriversal backiash joint spider limit

mm{in} |

0.5(0.020)

Tightening torque

kg-m{ft-lb}

33-~-44(238~318)

Yok 2 dfarenta

Reduction gear

Hypoid gear

I Differantial —

Cufferential gear

Straight bevel gear
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K REAR AXLE
_'_——______ N
" ———______ Enginemodsl MAGMA, JF8 F/B CAR.
'Brn _\_\_\_\_‘_\_‘_'_‘—-—\_
Reduction ratio 4 875
' 39
Mumber of teeth Ring gearl |
Drive pirion | g8
o Class GL-5, SAE 80w
I Capacity keap on the horizontal of ail plug L
Drive piri 4 Standard 0.00~0.11{0.0035 wﬂ.ﬂqil_ah
rivé pinon anc ring [Nirsrnom More than 0.05(0.002)

|gear backlash

Allowable variation

Less than 0.07(0.0028} i

o

Tightening torque

kg-m(ft-Ib)

Companion flange

189~36{136~257)

Ring

75~85(53.6~607)

Bearing cap

- 38~53(27.1~378)

55~68(39.3~4E 6)

Disc plate and W'_'I_E_E|_|‘!_L_.!p_
Knuckle and spindle

35~55(25~-393)

Caliper and flexible hose

22~301157~214}

Caliper and adapter

55~65(39.3~464)

Backplaie tightening nut

50~55(357~39.3)

Set plate

0E~14157~10)

Drive pinion lock nut

13~1B{928~1285)

E_Piffer_ential ca}ﬁer

2.3~27(164~19.3)

Klng pin and knuckie

35~42(25~30)

|Free-wheel hub and hub

£ 5~65(39,3~46.4)

@< STEERING
T Engnemcdd MAGMA, JF8 F/B CAR.
Itern | -
Stearing whee! mmiin] Outer diameter 3901 15,35)
Lock to lock Manual steering:3.8, Power steering:25
Type Ball nut system
Gear Gear ratio 21~25:1(STD, DLX), 16.2: 1{GT_)
Type Integral svstﬂern [
Booster{GT.} Oil used DEXRON 11, FORD TYPE{MZ2C33F)
Cil capacity 2 2 (2,11 us, quarts, 1.76 Imp-quarts)
. Inner 29°
Maximum steering angle Outer 77
' Toe-in mm{in} 3+£3(0.12£0.12)
Wheel slignment |Camberr angle 730 (Power steering)
{Caster angle 6° {Manual )
iKing—pin angle 8°30" +30
.Steering wheel effort kallp) | 05~2(110~441}-during one turn of the steering wheel
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Tightening torque kg-mift-lb)
Steering wheel nut 40~5.0(29~36)
Tie~rod end lack nut 9-12({64—88)
Tie-rod end and knuckle 70~80(51~58)

Gear box I::ans_

70~8.0(51--58)

Pitman arm lock nut

21~26(150~178)

|Universal joint bolt 22--27016~20)
|Drag link nut 7.0~80(61~58)

BRAKES

—_— -
:m “‘—\LW' MAGMA, JF8 F/B CAR,
Type Suspended
Heighm 211{8.31)
.. |Play 7~3(0.28~0.135)
Brake pedal  mmin) Remaining step-in distance 74{281) or more
iPedal lever ratio 502 !
| Maximum stroke 162(6.38)
Master cylinder and reserve tank _
Inside diameter of master cylinder mm{in} 22.22{0.875)
Clearance between piston and | Standard 0.04~0,125(0.002~0.005)
cylinder mirrein} | Lt 0.15(0.006)
Reserve tank capacity ce 182
Front disc brake
Type | Disc(ventilated)
Cylinder inner diameter mmiin} | 57.16{2 25} N
Pad dimension{width x length x thickness) mm{in} 430x 111 % 10.0(1,93 %437 x0.39)
Pad thickness limit rmm{in) T000.04)
Disc plate dimension{diameater X thickness) mm{in} 275 % 20(10.83x0,79)
Disc plate thickness limit mm{in) 13(0.71)
Disc plate deflection limit mm{in) 0,15{0.006)
Rear drum brake
Type Drum
Wheel cylinder inner diameter mm{in) 19.05(0.75)
Lining dimension 45x 2496 x45
{width x length x thickness ) mm{in) | (1.77x9.83x0.18)
Thickness limit mmi{in) 1.0(0.04)
Clearance between piston and |Standard 0.040~0.073{0.0016~0.0028) |
cylinder mmi{in} |Limit 0.15{0.006)
Parking brake

(Pulled with 25kg(55.1 Ib) force

8~ 12 notches

K WHEELS AND TIRES

1
|

| lterns Rim size . Tire :

- Size Air pressure
FRONT _600J—16 | 19BRIGRF(STD). _1.8kg/cm?(25.6 Ib/in’)
REAR 6.00J—15 P215/75R15(GT, DLX) __1.Bkg/cm?(25.6 Ib/in?)

%
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—
k) SUSPENSION
| %E‘\\T MAGMA, JF8 F/B CAR.
Item
Suspension type Axle type
Front Spring type Semielliptic leaf spring
Shock-absorber type Cylindrical, double acting
Stabilizer type Torsion bar type
T Suspensiontype Axle type
Rear Spring type Semieliptic leaf spring
Shock-absorber type Cylindrical, double acting

BODY ELECTRICAL SYSTEM

Eﬂ MAGMA, JF8 F/B CAR.
Item
Headlights HifLow 60/55
Front 21
Turn signal fights Side 5
'Rear 21
Tail lights 5
License plate lights 5
Stop lights 21
Back-up lights 21
Interior hights{room) 10
Blackout driving lights 35
Blackout stop lights 12
Blackout marker lights 12
Fog lights 35
Indicator and warning lights
Turn signals 12
|High beam 1.2
Oil pre ssure 1.2
Battery 12
Parking brake 1.2
4%4 1.2
Sedimenter 1.2
Glow 1.2
Brake fulid 12
Coolant level 12
Brake fulid 1.2
Coolant level 1.2
lllumination lights
Heater 34
|Meter 1.2x4
Cigar_ lighter 1.4
Radio 1.4

o
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SPECIAL TOOLS 23
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23 SPECIAL TOOLS

(— R —
3 ENGINE
Tool number Tool number
Priority lustration Priority Mustration
& description & dascription
49 0107 680A 49 G030 005
Engine Hanger,
g N ger A
stand engine
stand
49 0636 100A 48 5120 222
Arm, valve Fivot, valve
= - A - - 'ﬁ'
spring lifter i spring lifter
49 5120 180 1 48 5120 105
Pusher, valve A . Compressor, A
soal valve =pring
49 5120 220 ) . 49 5120 170
Holder, " Remover,
& A
tappet valve saal
49 0838 1654 49 0552 185 }
Remover & A i) Remover & A
installer, o—f Ea installer,
valve guide valve guide
49 0223 081 49 1458 010
Ramover & B Adaptor set, A
installer, cOompression
piston pin gauge
49 5120 2154 49 1285 071
Pul ller Puller,
ey pu A &
bearing
{49 V101 080 49 0636 000B
Brake, Transmission
A B
ring gear lifter




SPECIAL TOOLS 23

— —
| Tool number Priority ‘ lllustration Tod nurn‘t:jar Priority ! llustration
| & description & description
49 9140 074 49 5120 281
Cam lift, Adaptor, 8
measuring cil pressure @E
devica guage(DE)
49 5120 255
Attachment,
transmission - - -
lifter
CLUTCH AND TRANSMISSION
Tool number Tool number
Mustration Priority llustration
_ & description & description
| 49 SE01 310 49 0862 350
Centering tool, Guide, shift ] I _
clutch disk fork ASS'Y
49 5120 440 | 49 0305 430
Turning holder, Pusher, main A
main shaft drive shaft
lifter
49 0838 425C - 49 1243 4654
| Puller set, : ﬁﬁ:ﬁ"“ﬁ‘ | Wrench, main
, ATt A @:
bearing e._;‘;/é*‘?z’ f'gﬂg shaft lock nut
490180 321A | | 29 0187 451A
Installer, main Guide, interlock
cive gear pin ASSY ° —
bearing
49 0500 330
Installer, M ] 'j _ B .
transmission ' o
bearing |
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23 SPECIAL TOOLS

KJ DIFFERENTIAL

Tool number Tool number ) )
. Priority llustration . Priority lllustration
& description & description
49 MOO05 561 49 5120 710
Hanger, diff. N Holder, coupling 5
carrier flange
49 0660 555 49 1381 555
Gauge block Gaige block
A A
49 8531 585 49 V001 795
Pinion model C@E:ﬂ@ Installer,
A . A
GD @ 0 oil seal
49 0259 720 49 B0O1 795
Wrench, diff. 8 Installer, oil A
sida bearing sea!
adjust nut |
49 0305 555 48 M005 785
Gauge block A Installer set, A
oil seal
49 0727 570 49 V001525
| &
| - s
Gauge body, | () ¢ Tij installer,
A :‘#E( ] A
pinion height i bearing
adjust -
K] BRAKE AND REAR AXLE
| Toolnumber | . Tool number o )
- o Priority llustration o Priority llustration
& description & description
49 0259 7708 49 0221 600C
nner, flare ¢ s Expansion tool,
Spe PR ) s i 0 B
nut i disk brake ; D%
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SPECIAL TOOLS 23

Tool number Tool number
Priority Mustration Priority liustration
& description & description
49 1416 635 49 5120 748
Wrench, rear A Attachment: B ' '
shaft bearing \/ |
nat
49 5120 635 ! 49 B002 765
Wrench, rear Adjust
shaft bearing A guage A
nut '
49 5120 620 48 5120 645
| Installer, rear 8 Holdear, rear A
shaft bearing . shaft
49 5120 520 _ -
Puller, rear axle :
shaft bearing A | 2N 2 - - B
|
I STEERING AND SUSPENSION
dl Tool number . | . Tool number . .
Priority lllustration Pricrity lllustration
F & description & description
49 0180 5108 ' 49 1205 605
Attachment, steer- : | %D Adapter, 5
ing worm bearing ‘3@ caster camber
preload measuring gauge
49 0223 695E 1| 48 0118 8s0C
Puller, pitman —— %—_ Puller,
arm ° ball joint ®
49 W023 585 49 0727 575 )
Adjust wrench Puller, socket
A % joint B
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23 OTHER

Tool number Tool numbes
o Priority llustration Priority lustration
& description & description
49 1243 785 49 5120 785
Boot installer, B Boot installer, 5
ball joint dust ball joint dust
cover || cover
I OTHER
Tool number Tool number ' %
L Priority [Hustration o Priority llustration
& dascription & description
49 0187 280 49 8531 855
t Qil pressure 8 Nut wrench 8 m
gauge
49 0830 285 48 0259 866A
Checker, fuel | Inserting tool N, 5
il . B
thermometer window glass %

A:NEED

f

B:SELECTI d
@
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