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Tool number 

(Kent-Moore No.) 

Tool name 

ST25051001 

(J25695-1) 

Oi I pressure gauge 

NT050 

ST25052000 

(J25695-2) 

Hose 

NT051 

EG17650301 

(J33984-A) 

Radiator cap tester 

adapter 

NT053 

WS39930000 

( - ) 

Tube presser 

NT052 

Bolt hole 

PREPARATION/PRECAUTION 

Special Service Tools 

Engine application 
Description 

VG30E KA24E 

tf!! X X 

• Inner 
side 

0 
Adapting oil pressure 

gauge to cylinder block 

X X 

~ 
Adapting radiator cap 

~ 
tester to radiator filler 

' 
neck X X 

~~ 
_Si Pressing the tube of liquid 

gasket 

X 0 X 

Liquid Gasket Application Procedure 
a. Before applying liquid gasket, use a scraper to remove all 

traces of old liquid gasket from mating surface. 
b. Apply a continuous bead of liquid gasket to mating sur

faces. (Use Genuine Liquid Gasket or equivalent.) 
• Be sure liquid gasket is 3.5 to 4.5 mm (0.138 to 0.177 in) 

wide (for oil pan). 
• Be sure liquid gasket is 2.0 to 3.0 mm (0.079 to 0.118 in) 

wide (in areas except oil pan). 
c. Apply liquid gasket to inner sealing surface around hole 

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

d. Wait at least 30 minutes before refilling engine oil and 
engine coolant. 

LC-2 



157

ENGINE LUBRICATION SYSTEM I VG30E I 

,------

i 
Oil filter ll 
relief valve 

Oil filter I 
t__ ___ i' 

--
+ 

Regulator valvell Oi! pump I 
' 
[__ ___ 

I Oil strainer I 

~ o A 
~r ~ lic~;&'D 

~~0 ~Yo 
1\ ~ r 

\ 
\_Oil presTe switch W ~ 
L~ 10- 16 N·m (1.0- 1.6 kg-m,-

7 - 12 ft-lb) SLC369A 

0 
~ST25051001 

(J25695·1) 

ST25052000 
(J25695-2) 

SLC926 

Lubrication Circuit 

Note: 
Main oil gallery · 

¢= 
~~ 

: Oil passage 

<}:-:-:-·-:-:-:c-·-:-:1 : Oil gallery in cylinder block 

.,..._ --- : By-pass passage 
Main bearing Orifice 

0 0' 
Crankshaft Cylinder head 

0 <7 
Valve lifter 

.~ Connecting guide oil Valve lifter I rod bearing gallery v 

t 0 jj 

Piston and I Rocker shaft I Camshaft I 
cylinder wall <> 

[ Rocker arm 

Oil pan I. 
SLC725 

Oil Pressure Check 
WARNING: 

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

• Oil pressure check should be done in "Neutral" gear posi-
lion. 

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

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

lure. 

5. Check oil pressure with engine running under no-load. 

Engine speed 

rpm 

Idle speed 

3,200 

Approximate discharge pressure 

kPa (kg/em'. psi) 

More than 59 (0.6, 9) 

363. 451 (3.7 . 4.6, 53- 65) 

~I 

If difference is extreme, check oil passage and oil pump for oil 
leaks. ~lo 
6. Install oil pressure switch with sealant. 

LC-3 
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~12-16 i:Ol 
(1.2. 1.6, 9. 121 

For4WD 

~: N·m (kg-m, ft-lb} 

ENGINE LUBRICATION SYSTEM 

N·m (kg-m, ft-lb) 

SLC936 

Oil Pump 

REMOVAL 
1. Drain oil. 
2. Remove oil pan. 
3. Remove oil pump assembly. 

DISASSEMBLY AND ASSEMBLY 

• • 
• 

Oil strainer 
(For 2WD) 

Cover 

t'l)4. 5 (0.4. 0.5. 2.9. 3.6) 

~-lnnoc 
~gear 

~Cute< 
~gear 

• Front 

For4WD 

Always replace with new oil seal and gasket. 
When installing oil pump, apply engine oil to 
outer gears. 
Be sure that 0-ring is properly installed . 

LC-4 
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ENGINE LUBRICATION SYSTEM I VG30E I 

SLC549 

@.® 
SLC550 

SLC295 

Oil pressure relief valve 

SLC231A 

Oil Pump (Cont'd) 
INSPECTION 
Using a feeler gauge, check the following clearances: 
Standard clearance: 

Body to outer gear clearance CD 
Inner gear to crescent clearance @ 

Outer gear to crescent clearance @ 

Housing to inner gear clearance @ 

Housing to outer gear clearance ® 

Unit: mm (in) 

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) 

II any clearance exceeds the limit, replace gear set or entire oil 
pump assembly. 

REGULATOR VALVE INSPECTION 
1. Visually inspect components for wear and damage. ~,11f 

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

3. Coat regulator valve with engine oil and check to make 1!1! 
sure that it falls smoothly into the valve hole by its own 
weight. 

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

OIL PRESSURE RELIEF VALVE INSPECTION 
Inspect oil pressure relief valve for movement, cracks and f'L!l 
breaks by pushing the ball. If replacement is necessary, 
remove valve by prying it out with a suitable tool. 
Install a new valve by tapping it. li\1!, 

LC-5 
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EG17650301 
(J33984-A) 

ENGINE COOLING SYSTEM I VG30E I 

SLC756A 

SLC755A 

Cooling Circuit 

Reservoir tank 

Water outlet 
housing 

~ Thermostat: Open 

~Thermostat. Closed 

System Check 
WARNING: 

SLC832A 

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 built-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, 
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/cm2
, 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/cm2

, 11 - 14 psi) 

LC-6 
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For2WD 

D liquid gasket 

ENGINE COOLING SYSTEM I VG30E I 

Water Pump 

For4WD 

~ 16-21 N·m (1.6 -2.1 kg-m, 12 -15ft-lb) 
SLC390A 

CAUTION: 

• When removing water pump assembly, be careful not to gel 
coolant on liming bell. 

Cl\1 

• Water pump cannot be disassembled and should be /YJI 
replaced as a unit. 

• 
• 

To avoid deforming liming cover, make sure there is ade
quate clearance between it and the hose clamp. 
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 !i'J\ 
and radiator. 

1 811~ 
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Top side mark 

~ Liquid gasket 

(O.l1s - 21 N-m 
(1.6 ~ 2.1 kg-m, 12- 15 ft-lb) 

ENGINE COOLING SYSTEM I VG30E I 

SLC738 

SLC833A 

SLC343 

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) 76.5 (170) 

Maximum valve lift mm/'C (in/'F) 10/90 (0.391194) 

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

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

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

Radiator 

REMOVAL AND INSTALLATION 
1. Remove under cover. 
2. Drain coolant from radiator drain cock. 
3. Disconnect radiator upper and lower hoses. 
4. Remove A/Toil cooler hoses. (A/T model only) 
5. Remove radiator lower shroud. 
6. Disconnect reservoir tank hose. 
7. Remove radiator. 

LC-8 
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ENGINE COOLING SYSTEM I VG30E I 
Radiator (Cont'd) 
8. After repairing or replacing radiator, install any part 

removed in reverse order of removal. 
r-------------------·-------

'• 

Radiator lower shroud 

c=::l6 • 10 (0.6- 1.0, 4.3 • 7.2) 

c=::l 6 - 10 
(0.6 -

c=::l : N·m (kg-m, ft-lb) 

Fan 

SLC558 

SLC072 

Reservoir tank 

upper hose 

Radiator upper shroud 

SLC371A 

Cooling Fan 

INSPECTION 
Check fan coupling for oil leakage or bent bimetal. 

LC-9 
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r 
0 
I .... 

0 

w 
5 
iii , 

+-
~··-

~---

<1= 

on gallery in 
cylinder block 

By-pass passage 

Intermittently 
oiling portion 

Oil passage 

Oil pan 

I :.====:!-
·-~·-

Chain and chain 
tensioner 

Pump drive gear 

HydrauliC 
valve lifter 

m 
z 
C) 

z 
r m 
c:: r 
C' c: .. m c;· 
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0 ::: 
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Outer rotor 

Pump 
cover 

Chamfer 

ST25051001 
(J25695-1) 

Drive spindle 

ENGINE LUBRICATION SYSTEM I KA24E I 

SLC926 

Gasket~ 

Oil Pressure Check 
WARNING: 
• Be careful not to burn yourself, as the engine and oil may 

hot. 

• 
1. 
2. 
3. 

Oil pressure check should be done in "Neutral" gear posi· @~ 
lion. 
Check oil level. 
Remove oil pressure switch. 
Install pressure gauge. 

4. Start engine and warm it up to normal operating tempera
ture. 

5. Check oil pressure with engine running under no-load. 

Engine speed 

rpm 

Idle speed 

3,000 

Approximate discharge pressure 

kPa (kg/em', psi) 

More than 78 (0.8, 11) 

412- 481 (4.2- 4.9, 60- 70) 

If dilference is extreme, check oil passage and oil pump for oil 
leaks. 
6. Install oil pressure switch with sealant. 

Oil Pump 

~~ 6 - 10 (0.6- 1.0, 4.3 • 7.2) 

):. Pump body 
~

Gasket~ 

Rotor 

LC-11 

Regulator 
valve set 

:q): N·m (kg-m, ft-lb) ~!!\ 

SLC945 
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• Punch-
mark 

'.Oil 

i hoi• Q 
Front 

ENGINE LUBRICATION SYSTEM I KA24E I 

}~ 
I~~ 

SLC184A 

EL076 

Oil Pump (Cont'd) 

• Always replace with new oil seal and gasket. 

• When removing oil pump, turn crankshaft so that No. 1 pis· 
ton is at TDC on its compression stroke. 

• When installing oil pump, align punchmark on drive spin
dle 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 oil 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 G) Less than 0.12 (0.0047) 

Outer rotor to body clearance @ 0.15- 0.21 (0.0059 - 0.0083) 

Side clearance (with gasket) @ 0.04- 0.08 (0.0016- 0.0031) 

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

LC-12 
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ENGINE COOLING SYSTEM I KA24E I 

......... Thermostat: Open 

~ Thermostat: Closed 

Throttle body 

Intake manifold 

Heater 

SLC756A 

Cooling Circuit 

System Check 
WARNING: 

Radiator 

Thermostat 

SLC186A 

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 to allow built-up pressure to escape 
and then turn the cap all the way off. 

CHECKING COOLING SYSTEM HOSES 

!ill 

Check hoses for improper attachment. leaks, cracks, damage, I!JIF 
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 kglcm2
, 23 psi) 

CAUTION: 
Higher than the specified pressure may cause radiator dam
age. 

LC-13 
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EG17650301 
. (J33984-A) 

Cut here. 

~ 

D Uquid gasket 

KP510-00150 

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

ENGINE COOLING SYSTEM I KA24E I 

SLC755A 

SLC738 

J 
SLC822 

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/cm2

, 11 - 14 psi) 

Water Pump 

INSPECTION 
Check for excessive end play and rough operation. 

INSTAllATION 

• 

• 
• 
• 
• 
• 

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. 
Clean all traces of liquid gasket using white gasoline . 
Cut off tip of nozzle of liquid gasket tube at point shown in 
figure. 
Use Genuine Liquid Gasket or equivalent. 

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 KA24E I 

Water inlet 

Upper '* Jiggle valve ~ 
A~ .. g 

~~ 
SLC097 

SLC343 

Cut here. 

LL[{] ___ ] 
KP510-00150 

SLC822 

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

/?""":!"--. 

SLCB24 

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 oc CF) 76.5 (170) 

Max. valve lift mm!"C (in/"F) 8/90 (0.31/194) 

3. Then check if valve closes at SoC (9°F) below valve open
ing temperature. 

~IF~ 
~~ 

• After installation, run engine for a few minutes, and check !"IE 
for leaks. 

l'l1i' 

INSTALLATION 
• Remove liquid gasket from mating surface of thermostat FIAI 

using a scraper. 
• Similarly, remove liquid gasket from mating surface of cyl-

inder block. ~Ill 
• Clean all traces of liquid gasket using white gasoline. 
• Cut off tip of nozzle of liquid gasket tube at point shown in 

figu~. g~ 
• Use Genuine Liquid Gasket or equivalent. 

• Apply a continuous bead of liquid gasket to mating surface 
of water inlet. 

LC-15 
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drain plug 

tD;J: N·m (kg-m, ft-lb) 

~ 6 - 10 (0.6- 1.0, 4.3 - 7.2) 

~ 6-10 ~ 
(0.6 -1-•.vA 
4.3 - 7.2) 

~ ' N•m (kg-m, ft-lb) 

ENGINE COOLING SYSTEM KA24E 

Radiator rubber 
mounting 

Fan 

SLC558 

SLC072 

Radiator 

A/T model only 

Reservoir tank 

Automatic 

~3.2 -4.2 
10.33-0.43, 2.4- 3.1) 

Radiator <hnmd---Y 
SLG3B7A 

CAUTION: 
When filling radiator with coolant, 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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Oil pressure check 

Engine speed 

rpm 

Idle speed 
3,200 

Thermostat 

SERVICE DATA AND SPECIFICATIONS (SDS) I VG30E, KA24E I 

Engine Lubrication System (VG30E) 

Oil pump 

Approximate discharge pressure 

kPa (kg/cm2
, psi) 

More than 59 (0.6, 9) 
363- 451 (3.7 - 4.6, 53 - 65) 

Body to outer gear 
clearance 

Inner gear to crescent 

clearance 

Outer gear to crescent 
clearance 

Housing to inner gear 

clearance 

Housing to outer gear 
clearance 

Unit: mm (in) 

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) 

Engine Cooling System (VG30E) 
Radiator 

Valve opening temperature ·c ("F) 76.5 (170) 
Unit: kPa (kg/cm2

, psi) 

Maximum valve lift mm/"C (in/"F) 10/90 {0.39/194) 
Cap relief pressure 78-98 (0.8- 1.0, 11- 14) 

0 il pressure check 

Engine speed 
rpm 

Idle speed 
3.000 

Thermostat 

Valve opening temperature 

Max. valve lift 

Leakage test pressure 157 (1.6, 23) 

Engine Lubrication System (KA24E) 
Oil pump 

Approximate discharge pressure 

kPa (kg/cm2
, psi) 

More than 78 (0.8, 11) 
412- 481 (4.2- 4.9, 60- 70) 

Rotor tip clearance 

Outer rotor to body clearance 

Side clearance (with gasket) 

Unit mm (in) 

Less than 0.12 (0.0047) 

0.15 - 0.21 (0.0059 - 0.0083) 

0.04- 0.08 (0.0016- 0.0031) 

Engine Cooling System (KA24E) 
Radiator 

·c CFJ 76.5 (170) 
Unit: kPa (kg/cm 2

, psi) 

mmi"C (inrF) 8/90 (0.31/194) Cap relief pressure 78- 98 (0.8- 1.0, 11 - 14) 

Leakage test pressure 157 (1.6, 23) 

LC-17 
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