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PREPARATION/PRECAUTION

Special Service Tools

Taal number Engine application

(Kent-Moore No.) Description

Tool name VG30E KA24E

S5T25051001

(J25695-1)

Oil pressure gauge X X
NT050

ST25052000 Adapting oil pressure

(J25695-2) gauge to cylinder block

Hose X X
NT051

EG17650301 Adapting radiaior cap

{J33984-A) tester to radiator filler

Radiatcr cap tester neck X X

adapter
NT053

WS32930000 Pressing the tube of liquid

( — ) gasket

Tube presser X X
NT052

Groove

-
7

Bgoit hole

Inner
side

3

EM3IT10

AEMO14

Liquid Gasket Application Procedure

b.

Before applying liquid gasket, use a scraper 1o remove all

traces of old liquid gasket from mating surface.

Apply a continuous bead of liquid gasket to mating sur-

faces. (Use Genuine Liquid Gasket or equivalent.)

e Be sure liquid gasket is 3.5 1o 4.5 mm {0.138 to 0.177 in)
wide (for oil pan).

e Be sure liquid gasket is 2.0 10 3.0 mm (0.079 to 0.118 in)
wide (in areas except oil pan).

Apply liquid gasket to inner sealing surface around hole

perimeter area.

(Assembly should be done within 5 minutes after coating.)

Wait at least 30 minutes before refilling engine oil and

engine coolant.

LC-2
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ENGINE LUBRICATION SYSTEM

Lubrication Circuit

Note:

Q:I . Qit passage
: Qil gallery in cylinder block @“
-—--—

. By-pass passage

Qil filter
refief valve Orifice
t A4
[
IReguiator valv;| LOi% pump —I Valve Iiftar EM
] aN Connecting ida oil ::::: ;
! - rod bearing g:llde?’y Valve lifter

O strainer Piston and | Rocker shaft l L Camshaft o &
AN cylinder wall el
2
Rocker arm

FE
¥
1 Qil pan r-‘
SLC728 @{ _
Oil Pressure Check
WARNING: T
e Be careful not to burn yourseif, as the engine and oil may
be hot.
e Oil pressure check should be done in “Neutral” gear posi- AT
tion.
’ 1. Check oil level. TE
Cil p"’ssTre’ switch | 1o 2. Remove oil pressure switch, "
€l 10 - 16 N-m (1.0 - 1.6 kg-m, ——
7 - 12 ft-Ib)

SLC369A PO

3. Install pressure gauge.
4. Start engine and warm it up to normal operating tempera- z4
ture.

{J25695-1)

ST25052000
(JO5695-2) oL0se6 §T
5. Check oil pressure with engine running under no-load.
Engine speed Approximate discharge pressure BiF
rpm kPa {kg/em?, psi)
Idle speed More than 59 (0.6, 9} HA
3,200 363 - 451 (3.7 - 4.6, 53 - 65)

if difference is extreme, check oll passage and oll pump for oil
leaks. EL

6. Install cil pressure switch with sealant.

LC-3 157



ENGINE LUBRICATION SYSTEM

6-7
(0.6-0.7,4.3-5.1}

s

Cli2-16 O): N-m (kg-m, ftIb)

(1.2-186,9-12}

Oil Pump

REMOVAL -

1. Drain oil.

2. Remove oil pan.

3. Remove oil pump assembly.

SLCH3E

DISASSEMBLY AND ASSEMBLY

{For 4WD
il pump body

{CJme: 6.3-8.3
(0.4 - 0.85, 4.6 - 6.1}

M8: 22-39 . Qil pump body
(22-30,16-2277 O X : {For 2WD) Quter
. Regulator viave gear
[T ma: ;
16 - 21 g Sori
(16-2.1,12-15) gl pring $

[C] me:
6.3-8.3

{0.64 - 0.85,

[ Nm {kg-m, ft-Ib}

[a-510.4-05,29-36)

@"‘f -~ Inner
llimm. 0] } gear

Regulator

=
Washer valve set

Cap

@i _
4.6 -6.1)

[C}39-69(4-7,29-51)

strainer

Qil strainer
{For 2WD)

5LC943

¢ Always replace with new oil seal and gasket.

¢ When installing oil pump, apply engine oil to inner and
outer gears.

o Be sure that O-ring is properly installed.

LC-4
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ENGINE LUBRICATION SYSTEM

S5LCH49

Oil Pump (Cont’d)
INSPECTION

Using a feeler gauge, check the following clearances:

Standard clearance:

Unit: mm {in)

Body to outer gear clearance (1)

Inner gear to crescent clearance (2
Outer gear to crescent clearance @
Housing to inner gear clearance (&

Housing to outer gear clearance (B

0.11 - 0.20 (0.0043 - 0.0079)
0.12 - 0.23 (0.0047 - 0.0091)
0.21 - 0.32 (0.0083 - 0.0126)
0.05 - 0.09 (0.0020 - 0.0035)
0.05 - 0.11 {0.0020 - 0.0043)

SLCE50

SLC295

Qil pressure relief valve

SLC231A

If any clearance exceeds the limit, replace gear set or entire oil

pump assembly.

REGULATOR VALVE INSPECTION

1. Visually inspect components for wear and damage.

2. Check oil pressure regulator valve sliding surface and

valve spring.

3. Coat regulator valve with engine oil and check to make
sure that it falls smoothly into the valve hole by its own

weight.

If damaged, replace regulator valve set or oil pump assembly.

OIL PRESSURE RELIEF VALVE INSPECTION

Inspect oil pressure relief vaive for movement, cracks and
breaks by pushing the ball. if replacement is necessary,

remove valve by prying it out with a suitable tool.

fnstall a new valve by tapping it.

LC-5
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ENGINE COOLING SYSTEM

Cooling Circuit

) — — — « Thermostat: Open

Radiator cap | _ _ Raservoir tank i

T ) : Thermostat:

! | Closed

I ]

Water outlet
Radiator housing
Thermostat ]
Collector

Thermostat

housing Heater

{} Throttle body

Water pump intake manifold +
Cylinder block

SLC832A

EG17650301
(J33984-A)

(J33984-A)

SLCTE5A

System Check

WARNING:

Never remove the radiator cap when the engine is hot; serious
burns could be caused by high pressure fluid escaping from the
radiator.

Wrap a thick cloth around the cap and carefully remove the cap
by turning it a quarter turn to allow buili-up pressure to escape.
Then continue turning the cap until it can be removed safety.

CHECKING COOLING SYSTEM HOSES

Check hoses for improper attachment, leaks, cracks, damage,
locse connections, chafing and deterioration.
CHECKING COOLING SYSTEM FOR LEAKS

To check for leakage, apply pressure to the cooling system with
a tester.

Testing pressure: 157 kPa (1.6 kgfcm?, 23 psi)
CAUTION:
Higher than the specified pressure may cause radiator dam-
age.

CHECKING RADIATOR CAP

To check radiator cap, apply pressure to cap with a tester.
Radiator cap relief pressure:
78 - 98 kPa (0.8 - 1.0 kg/cm?, 11 - 14 psi)

LC-6
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ENGINE COOLING SYSTEM

Water Pump

* For 2WD

Liquid gasket

) 16-21 N-m (1.6 - 2.1 kg-m, 12 - 15 ft-Ib}

[0)16-21 N-m {1.6 - 2.1 kg-m, 12 - 15 ftdb)

For 4WD

Rubber seal

SLC390A

SMA208C

CAUTION:

e When removing water pump assembly, be careful not 1o get
coolant on timing beit.

e Water pump cannol be disassembled and should be
replaced as a unit.

e To avoid deforming timing cover, make sure there is ade-
quate clearance between it and the hose clamp.

e After installing water pump, connect hose and clamp
securely, then check for leaks using radiator cap tester.

REMOVAL AND INSTALLATION

Drain coolant from drain cocks on both sides of cylinder block
and radiator.

- LC-7
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ENGINE COOLING SYSTEM

3LCY38

[d Uquid gasket

216 - 21 Nem
(1.6 - 2.1 kg-m, 12 - 15 ft-b)

SLCB33A

SLG343

Water Pump {Cont’d})
INSPECTION

1. Check for badly rusted or corroded body assembly and
vanes.
2. Check for rough operation due to excessive end play.

Thermostat

INSPECTION

1. Check valve seating condition at ordinary temperatures. It
should seat tightly.

2. Check valve opening temperature and maximum valve lift.

Valve opening temperature °C(°F} 78.5 (170)
Maximum valve lift mm/°C (in/°F} 10/90 (0.39/194)

3. Then check if valve is closed at 5°C (9°F) below valve open-
ing temperature.

e After installation, run engine for a few minutes, and check
for leaks. :

e Be careful not to spill coolani over engine compartment.
Use a rag to absorb coolant.

Radiator

REMOVAL AND INSTALLATION

Remove under cover.

Drain coolant from radiator drain cock.
Disconnect radiator upper and lower hoses.
Remove A/T oil cooler hoses. (A/T model only)
Remove radiator lower shroud.

Disconnect reservoir tank hose.

Remove radiator.

Noohkwhn =2

LC-8
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ENGINE COOLING SYSTEM

Radiator (Cont’d)

8. After repairing or replacing radiator, install any part
removed in reverse order of removal.

Radiator cap

EM

Radiator
upper hose EF‘ &

EC

! iy

Radiator lower hose
A/T oil cooler hoses {A/T model only)

Radiator upper shroud

Radiator lower shroud

s
=]

SLC371A

(O] 6 - 10 (06 - 10,43 -7.2) Cooling Fan
51 AN

Fan

SLCS68 8T

INSPECTION
Check fan coupling for oil leakage or bent bimetal. BiF

— SLCO72 [I@X

LC-9 N ' 163



ENGINE.LUBRICATION SYSTEM
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ENGINE LUBRICATION SYSTEM

Oil Pressure Check

WARNING: _

e Be careful not to burn yourself, as the engine and oil may
hot.

e Oil pressure check should be done in “Neutral’’ gear posi- Gl
tion.

1. Check oil level.
Remove oil pressure switch. MA

3. install pressure gauge.

4. Start engine and warm it up to normal operating tempera-
ture.
5. Check cil pressure with engine running under no-load.

ST25051001 Engine speed Approximate discharge pressure EE
(J25695-1) rpm kPa (kg/cm?, psi) e
: Idle speed More than 78 (0.8, 11)
3,000 412 - 481 (4.2 - 4.9, 60 - 70) =i

ST25052000 If difference is extreme, check oil passage and oil pump for oil

leaks.
(J25695-2) .
SLC%2% 6. Install oil pressure switch with sealant. GL
Oil Pum
P MT

Drive spindle

Gasket Q
@1{ 10 (0.6 - 1.0, 4.3 - 7.2}

[Js-
> Pump body ‘BD
-

= 3
=G

Outer roior FA
RA

Pump
cover BR

Chamfer (£
‘/_ ~ ‘9 .
/ , @ Of.
™~ valve set

D)6 - 10 (06 - 1.0, 43 - 7.2) BF

)11 - 15 (1.1 - 1.5, 8 - 11)
T): Nem (kg-m, ft-Ib) KA

SLC945

EL

DX
LC-11 165



ENGINE LUBRICATION SYSTEM

ELO76

f

SLC185A

SLCO26

SLCT32

Oil Pump (Cont’d)

e Always replace with new oil seal and gasket.

e When removing oil pump, turn crankshaft so that No. 1 pis-
ton is at TDC on ils compression stiroke.

e When installing oil pump, align punchmark on drive spin-
die and oil hole on oil pump.

REGULATOR VALVE INSPECTION

1. Visually inspect components for wear and damage.

2. Check oil pressure regulator valve sliding surface and
valve spring.

3. Coat regulator valve with engine oil and check that it falls
smoothly into the valve hole by its own weight.

If damaged, replace regulator valve set or oii pump assembly.

OIL PRESSURE RELIEF VALVE INSPECTION

Inspect oil pressure relief valve for movement, cracks and
breaks by pushing the ball. If replacement is necessary,
remove valve by prying it out with suitable tool.

Install a new valve in place by tapping it.

" OIL PUMP INSPECTION

Using a feeler gauge, check the following clearance.
Unit: mm (in)

Rotor tip clearance (O Less than 0.12 {0.0047)
0.15 - 0.21 {0.0058 - 0.0083)

0.04 - 0.08 (0.0016 - 0.0031)

Quter rotor to body clearance (@)

Side clearance (with gasket) (3

If it exceeds the limit, replace gear set or entire oil pump
assembly.

LC-12
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ENGINE COOLING SYSTEM

Cooling Circuit

g Thermostat: Open
<Zfzzzza Thermostat: Closed

[\

Intake manifold

Throttle body ::> Whater cutlet

Radiator

]

Intake manifeld

!

Cylinder head

)

Thermostat

Haater

k< T—— Cylinder block

]

Cylinder block
water gallery

i

Water pump

i

Thermostat housing [
S °

(Front cover) <:m.

SLG186A

EG17650301
(J33984-A)

SLC756A

System Check

WARNING:

Never remove the radiator cap when the engine is hot; serious
burns could be caused by high pressure fluid escaping from the
radiator.

Wrap a thick cloth around cap and carefully remove the cap by
turning it a quarter turn io allow buili-up pressure to escape
and then turn the cap all the way off.

CHECKING COOLING SYSTEM HOSES

Check hoses for improper attachment, leaké, cracks, damage,
loose connections, chafing and deterioration.
CHECKING COOLING SYSTEM FOR LEAKS

To check for leakage, apply pressure to the cooling system with
a tester.

Testing pressure: 157 kPa (1.6 kg/cm?, 23 psi)
CAUTION: '
Higher than the specified pressure may cause radiator dam-
age.

B
EC

FlE

CL

RAT

AT

TF

PD

FA

LC-13 | 167



ENGINE COOLING SYSTEM

_ (J33984-A) SLC755A

16-21 N'm
1.6 - 2.1 ko-m,

SLC187A

SLC738

Cut here.

=]

KP510-00150

SLCaz2

Diameter of liquid gasket:
2.0- 3.0 mm {0.079-0.118in)

SLC391A

System Check (Cont’d)
CHECKING RADIATOR CAP "

To check radiator cap, apply pressure to cap with a tester.
Radiator cap relief pressure:
78 - 98 kPa (0.8 - 1.0 kg/cm?, 11 - 14 psi)

Water Pump

INSPECTION
Check for excessive end play and rough operation.

INSTALLATION

e Remove liquid gasket from mating surface of pump hous-
ing using a scraper.
Be sure liquid gasket in grooves is also removed.

¢ Remove liquid gasket from mating surface of cylinder
block.

e Clean all traces of liguid gasket using white gasoline.

e Cut off tip of nozzle of liquid gasket tube at point shown in
figure. '

e Use Genuine Liquid Gasket or equivalent.

e Apply a continuous bead of liquid gasket to mating surface
of pump housing as shown.

LC-14
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ENGINE COOLING SYSTEM

I Liquid
~ gasket

()7 - 8 N-m (0.7 - 0.8 k?

Water inlet 5.1 - 5.8 #t-ib)

SLC192A|

Upper

‘ Jiggle valve
(Air bleeder

SLC097

5LG343

Cut here.

KP510-00150

SlLCca22

Diamater of liquid gasket:
20-3.0mm (0079 -0.118 in}

sLcez4

Thermostat
INSPECTION

1.

Check for valve seating condition at ordinary temperatures.
It should seat tightly.

2. Check valve opening temperature and maximum valve lift.
Valve opening temperature  °C (°F) 78.5 (170}
Max. valve lift mm/°C (in/°F) 8/90 (0.31/194)
3. Then check if valve closes at 5°C (9°F) below valve open-
ing temperature.
e After installation, run engine for a few minules, and check
for leaks.
INSTALLATION
e Remove liquid gasket from mating surface of thermostat
using a scraper.
e Similarly, remove liquid gasket from mating surface of cyl-
inder block.
o Clean all traces of liquid gasket using white gasoline.
e Cut off tip of nozzle of liguid gasket tube at point shown in
figure. _
Use Genuine Liguid Gasket or equivalent.
e Apply a continuous bead of liquid gasket to mating surface

of water inlet.

LC-15

LAy

EM

BF &
EC

CL

T
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ENGINE COOLING SYSTEM

Radiator

-/® g\ Radiator ru

Radiator mounting

drain plug

[DJ: Nam (kgam, ftdib)

@
bber

Reservoir tank

Radiator shroud

Radiator
upper hose

A/T model only

Automatic
transmission
oil cooler hose

[J32-4.2
(0.33-0.43,2.4-3.1)

SLG3GTA

[Dje 10 (0.6 - 1.0, 4.3 - 7.2)
a1

Fan puliey
Fan coupling
6 -10
06 - 1.0,
{ Fan
43 -12)

5LC558

SLCO72

CAUTION:

When filling radiator wuh cooiant, refer to MA section.

Cooling Fan

DISASSEMBLY AND ASSEMBLY

INSPECTION

Check fan coupling for rough operation, oil leakage or bent

bimetal.

LC-16
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SERVICE DATA AND SPECIFICATIONS {(SDS) { VG30E, KA24E |

Engine Lubrication System (VG30E)

Oil pressure check Oil pump
Engine speed Approximate discharge pressure Unit: mm (in)
rpm . kPa (kgfcm?, psi )
P kg psi) B]"dy to outer gear 0.11 - 0.20 (0.0043 - 0.0079) @l
Idle speed More than 59 (0.6, 9) cledrance
3,200 363 - 451 (3.7 - 4,6, 53 - 65
{ ) Inner gear to crescent 0.12 - 0.23 (0.0047 - 0.0091)
ciearance A&
Outer gear to crescent 0.21 - 0.32 (0.0083 - 0.0126)
clearance
Housing 1o jnner gear 0.05 - 0.09 (0.0020 - 0.0035)
clearance

Housing to outer gear 0.05 - 0.11 {0.0020 - 0.0043)

clearance
Engine Cooling System (VG30E) EE &
. =
Thermostat Radiator E
" I
Valve opening temperature G (°F) 76.5 (170) Unit: kPa (kg/em”. psi) EE
Maximum valve lift mmi°C (inf°F) 10790 {0.39/194) Cap refief pressure 78-98(0.8-1.0, 11-14) )
Leakage test pressure 157 (1.6, 23)
CL
Engine Lubrication System (KA24E)
Oil pressure check Qil pump '
Unit: mm {in) MT
Engine speed Approximate discharge pressure .
rpm kPa (kg/om?®, psi) Rotoer lip ciearance Less than 0.12 (0.0047)
Idle speed More than 78 (0.8, 11) Outer rotor to body clearance 0.15 - 0.21 (0.0059 - 0.0083) AT
3.000 412 - 481 (4.2 - 4.9, 60 - 70)
Side clearance (with gasket) 0.04 - 0.08 (0.0016 - 0.0031)
TF
Engine Cooling System (KA24E)
Thermostat Radiator -
- . 2 : e LY
Valve opening temperature °C (°F} 76.5 (170) Unit: kPa (kgfom , psi)
Max. valve lift mm7°C (in/°F) 890 (0.31/194) Cap relief pressure 78-908(08-1.0. 11 -14)
Leakage test pressure 157 (1.6, 23) F/@a
A
Bl
&T
BF
HA
EL
o

LC-17 171
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