ENGINE LUBRICATION &
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PRECAUTIONS

Groove

Bolt hole

Inner
side

SEM3ITIC

LIQUID GASKET APPLICATION PROCEDURE

Before applying liquid gasket, use a scraper to remove all

traces of old liquid gasket from mating surfaces and

grooves, and then completely clean any oil stains from

these portions.

Apply a continuous bead of liquid gasket to mating sur-

faces. (Use Genuine Liquid Gasket or equivalent.)

= Be sure liquid gasket is 4.0 to 5.0 mm (0.157 to 0.197 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).

Apply liquid gasket to inner 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.
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PREPARATIONS

SPECIAL SERVICE TOOLS

“: Special ool or commercial equivalent

Tool number Description Engine application
Tool name SR GA LD
ST25051001°

Qil pressure gauge

ST25052000 Adapting oil pressure
Hose :?/ gauge to eylinder block

(| X ||| %
WS39930000 Pressing the tube of

Tube presser

liquid gasket

EG17650301
Radiator cap lester
adapler

Adapling radiator cap
testar to radiator filler-
neck
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ENGINE LUBRICATION SYSTEM

Lubrication Circuit

0il tube

SR20DE 4== Return
Camshaft

&= Feed

Hydraulic Iash adjuster

il filter

Ol cooler
Ol tilter
bracket

il pan

il
il strainer SLCH34A

-=— - — | Hy-pass passage

SR20DE fmmm : Oil gallery
e  To ail pan

{—: Oil passage
= Qil pan la

Regulator valve
(Built into pump cover)

e E T
———

Relief valve
T

L ¥

Relef valve

_d Chain tensioner I—I'-

Main bearing i ety
| [ Cylinder head o ——=){ _ Timing chain _|—f
gallery

Connecting rod bearing

= —

Connecting rod
i
! Camshaft Camshatt Hydraulic lash
surface jeurnal adjuster

:
|

| Pistan and cyfinder

SLCS85A
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ENGINE LUBRICATION SYSTEM

L1

I\Gil pressure swilch
3
/

71
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| 5 -'l-&'

— { SLCTOON

Qil Pressure Check

WARNING:

o Be carefull not to burn yourself, as the engine and oil may
be hot.

o Oil pressure check should be done in “Neutral” gear posi-
tion.

1. Check oil level.

2. Remove oil pressure switch.

8. 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 Approximate discharge pressure
pm kPa (bar, kafem?®, psi)
Idle speed More than 78 (0.78, 0.8, 11)
3,200 314 - 382 (3.14 - 3.92, 3.2 - 4.0, 46 - 57)

If difference is extreme, check oil passage and oil pump for oil
leaks.

6. Install oil pressure switch with sealant.
Oil Pump

REMOVAL

1. Remove cylinder head. (Refer to EM section.)
2. HRemove oil pans. (Refer to EM section.)

3. Remove oil strainer and baffle plate.

4. Hemaove front cover assembly.
DISASSEMBLY AND ASSEMBLY

b
- /Q & ’G?I:-_i\,’

=)

(B[] 39 - 69 (4.0 - 7.0, 28 - 51)

1J)37-50
(0.38 - 0.51, 2.7 - 3.7)
[Clea-75

{0.85 - 0.76, 4.7 - 5.5)

\
Wy

=)

il pump cover
Frant cower
Inner gear
Outer gear
Reguialor valve
Spring

Washer

Plug

Clea-75
{0.65 - 0.75, 4.7 - 5.5)

D -19008-19 12-14)
Regulator valve set
il strainer

B () ) ) (e

=

@ P Nem (kg-m, ft-Ib)

SLCE554

Always replace oil seal and O-ring with new ones.

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

e Be sure that O-rings are properly fitted.
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ENGINE LUBRICATION SYSTEM
Oil Pump (Cont'd)
INSTALLATION

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

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

SLCA2MA

: 1. Apply a continuous bead of liquid gasket to mating surface
; [P Liquid gasket of front cover assembly.

| e Use Genuine Liquid Gasket or equivalent.
2.0 - 3.0 mm (0.078 - 0.118 In) 2. |Installation is in the reverse order of removal.
Q Mever apply liquid
i, Gasket to this groove.
SLC#3ZA
INSPECTION
Using a feeler gauge, check the following clearances:
Unit: mm (in)
Body o outer gear clearance (1) 0.114 - 0.200 (0.0045 - 0.0079)
Inner gear to outer gear tip clearance (2) Below 0.18 (0.0071)
Body to inner gear clearance (3) 0.05 - 0.09 (0.0020 - 0.0035)
Body to outer gear clearance (@) 0.05 - 0.11 (0.0020 - 0.0043)

Inner gear o brazed pori housi
/ Front cover &) cagaa gear lo brazed portion of housing 445 _ 0 091 (0,0018 - 0.0036)
clearance (§)

s [If the tip clearance ((2)) exceeds the limit, replace gear set.

« [f body to gear clearances ((1), (3), (4), (5)) exceed the limit,
replace front cover assembly.

SLC4a5A

Inner gear

— -\.
B - '@:3 =® SLO4504
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ENGINE LUBRICATION SYSTEM

SLC285

: TN
Oil pump cover Regulator valve
)
{C) - = (@
©-0=9 SLC451A
Py relief valve 'Q-J\I' <
%as&embty ycr
)

—
%\ ﬂ: 59 - 63 N'm

ELCOOT (6 - 7 kg-m, 43 - 51 fidb)

Oil Pump (Cont'd)

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 cover.

4. Check regulator valve to oil pump cover clearance.
Clearance:
: 0.040 - 0,097 mm (0.0016 - 0.0038 in)
If it exceeds the limit, replace oil pump cover.

OIL PRESSURE RELIEF VALVE INSPECTION

Inspect oil pressure relief valve for movement, cracks and
breaks. If damaged, replace oil filter bracket assembly.

LC-7



ENGINE LUBRICATION SYSTEM [SR]

Oil Cooler

Qil fitter bracket
Ol eocler

Ol filler

Ol prassure rediaf
valva assembly

(=) @) e =)

[T Nem (kg-m, ft-ib)

L[\'JJ 16-19 (1.6-1.9,42 - 14)

Empj 84 -44 (35 - 4.4, 25 - 33)

Q":')-— — Gasket .4
o
%

e

ELCOO08

REMOVAL AND INSTALLATION

1. Drain engine oil and coolant.
2. Remove oil cooler.
3. |Installation is in the reverse order of removal.

INSPECTION

1. Check oil cooler for cracks.

2. Check oil cooler for clogging by blowing through coolant
inlet.
If necessary, replace oil cooler assembly.
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ENGINE COOLING SYSTEM

Cooling Circuit

4m Thermostat open
< Thermostat closed

_:—v_'\‘| Thermostat '

I Thermostat housing F_.

I

——-1 Waler pump |
1

il cooler H Cylinder block I Air regulator | | Heater | fThruttle chamber

Cylinder head _Il_

Water outlet

ELCO29

Water Pump

REMOVAL
1. Drain coolant from radiator.

&.1 R;ﬁ@ﬁi

tﬁad mlor_ |- Remove
oo et s |

drain plug —

S rea e

| smaszig

j} e - 2. Remoaove uncfar cover.
8 fﬁ@' B \(_\‘f/}) 3. Remove cylinder block drain plug located at left front of
S )_—_'5. I v N cylinder block and drain coolant.

i 3 Cylinder black = ¥ f

S / drain plug emove engine room fan.

e o I.Ilr B-12 Nem Remove drive belts.

) ( 8 -12 Kk

A .-" s Y [ ;ﬂu X an;“ . HRemaove water pump pulley.

i

}I J"IJ'.A’ SLCTOAA

LH:[IJII:I

D b

7. Remove water pump.

CAUTION:
¢ When removing water pump assembly, be careful not to
spill coolant on drive belt.

« Water pump cannot be disassembled and should be
replaced as a unit.
e After installing water pump, connect hose and clamp

f 0 securely, then check for leaks using radiator cap tester.
q :‘lsl;'- 11‘2.:i ur: -m, /Watsr pumg
12 - 15 ft-Ib} SLCTO44
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ENGINE COOLING SYSTEM

SLC433A

2.0 - 3.0 mm
{0,072 - 0.118 In)

SLC438A

Water Pump (Cont'd)
INSPECTION

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

INSTALLATION

1. Before installing water pump, remove all traces of liquid
gasket from mating surface of water pump using a scraper.

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

2. Apply a continuous bead of liquid gasket to mating surface
of water pump.
e Use Genuine Liquid Gasket or equivalent.

Thermostat

u : Liguid gasket
[O: Nem (kg-m, fi-Ib)

: 63-83

3 water RH (0.64 - 0.85, 46 - 6.1) }

inlet

ELCO09




ENGINE COOLING SYSTEM

Thermostat (Cont'd)

REMOVAL AND INSTALLATION

1. Drain engine coolant.

2. Remove lower radiator hose.
3. Remove water inlet, then take out thermostat.

upward.

SLCTET

for leaks.

4. |Install thermostat with jiggle valve or air bleeder facing

When installing water inlet, apply liquid gasket as shown.
After installation, run engine for a few minutes, and check

e« Be careful not to spill coolant over engine compariment.
Use a rag to absorb coolant.

ELCO10
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) 76.5 (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.
SLC343
A Water Outlet
4"( | A = .;: = INSPECTION
Hu Iy s fj“h Visually inspect for water leaks. If there is leakage, apply liquid
=~ =F gasket.

Water -/

SLCTOEA
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ENGINE COOLING SYSTEM

Water Outlet (Cont'd)
e "] INSTALLATION

s 4 2 1. Before installing water outlet, remove all traces of liquid
Iz = \ gasket from mating surface of water outlet using a scraper.
(o e Also remove traces of liquid gasket from mating surface of

~ 20 - 3.0 mm | cylinder head.
(0.079 - 0.118 In) 2. Apply a continuous bead of liquid gasket to mating surface

of water outlet.

s e Use Genuine Liquid Gasket or equivalent.
O [ Uiguid gasket
SEMOBED

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

CHECKING COOLING SYSTEM HOSES

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

CHECKING RADIATOR CAP

To check radiator cap, apply pressure to it with a tester.
Radiator cap relief pressure:
78 - 98 kPa
(0.78 - 0.98 bar, 0.8 - 1.0 kg/cm?, 11 - 14 psi)

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

CHECKING COOLING SYSTEM FOR LEAKS

To check for leakage, apply pressure to the cooling system with
a tester.
Testing pressure:
98 kPa (0.98 bar, 1.0 kg/cm?, 14 psi)
CAUTION:
Higher than the specified pressure may cause radiator damage.

_—— ELCDZE]
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ENGINE COOLING SYSTEM

Radiator (Aluminum type)

REMOVAL AND INSTALLATION

Remove under cover.

Drain coolant from radiator.

Hemove air duct.

Hemove spare tire and spare tire hanger.

Disconnect upper and lower radiator hoses.

Disconnect reservoir tank hose.

Hemove radiator.

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

When filling radiator with coolant, refer to MA section.

ol Bl ol Sl ey

SLCTOBA

[0} 37-50(038-051,27-3.7)

-5.0

[C]: Nem (kg-m, t-ib) {0:35-051,27-37) % ok

Heservoir tank Thermoswilch Metal tube

) 5 3
7) Radiator filler cap % Radiator shroud 10 Lower radiatar hose
3 Radiator 7 Metal tube 11, Radiator drain plug
74) Upper radiator hose ) Check cap

Thermoswitch

INSPECTION

1. Drain about one liter of coolant.
2. Remove thermoswitch,
3. Check thermoswitch for proper operation.
Operating temperature:
OFF — ON B2 - 88°C (180 - 180 °F)
4. Refill cooling system,

SLC432A

LC-13



ENGINE LUBRICATION SYSTEM

Lubrication Circuit

ELCOOY

7. Camshaht 5 Chain tensioner

T Valve litter % Qil pressure relief valve
1 Distributor coupling 7. il fiter

© Main oll gallery

Qil strainer
Qil pump
Idler sprocket

(P RCIR

FRaguiate v gl Dpewssin. |
’7 | il e |
| |
1
| 24 pumg (= QL EHS

=1 v

_ il iy o Syt b

— Dyl

I : L |
sybnger ~aag 1| SMoT nersgner | | wder sprocant
TT T -
otd < |
Crarkahat I ! ":‘:f :
I
[ i ! |
| |
L I |
| |
| |
| |
| |
______ e TR R, |

ELCO02

LC-14



ENGINE LUBRICATION SYSTEM

SLC416A

ST25051001

-ST25062000

Oil Pressure Check
WARNING:

s Be careful not to burn yourself, as the engine and oil may

be hot.

o Oil pressure check should be done in “Neutral” gear posi-

tion.

1. Check oil level.

2. Remove oil pressure switch.

SLC926

Engine Approximate discharge pressure
om kPa (bar, kg/em?®, psi)
Idle speed 49 - 186 (0.49 - 1.86, 0.5- 1.9, 7 - 27)
3,000 343 - 441 (343 - 441, 3.5 - 45,50 - 64)

3. Install pressure gauge.

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

fure.

5. Check oil pressure with engine running under no-load.
If difference is extreme, check oil passage and oil pump for oil

leaks.

6. Install oil pressure switch with sealant.

Oil Pump
REMOVAL

1. Remove cylinder head. (Refer to EM section.)
2. Remove oil pans. (Refer to EM section.)

3. Remove oil strainer and baffle plate.

4. Remove front cover assembly.

LC-15



ENGINE LUBRICATION SYSTEM
Qil Pump (Cont'd)

)

DISASSEMBLY AND ASSEMBLY
El..lquld gasket ?

=/

h @ —1 .7 - 5,
J’E%‘;T_’ %5 _ o Ao ©H fn:.raafg.m. 27 -37)
5 V| \ o |

’.'.l Mok :J;[_ |I .|I-II ; r{EGﬁlal'r"'--dﬂ
Ay /A G W

QW\.\_ .hl:l.{ _F_:.l | \\l'-?-’-:-ﬂ

| i iy

@ e3-83
(0.54 - 0.85, 4.6 - 6.1)

Front cover side

Z /8]
‘E.a ! =
al
il 30.2 - 588 — Groove
M *Nem (kg-m, fi-Ib) lﬁlﬁ (4.00 - 6.00, 28.9 - 43.4) Oil pump cover side
SLC48TA
(1) Screw {5) Outer gear {8) Spring
(2) Oil pump cover (8} Front cover 3 Washer
(3) Bolt (¥} Regulator valve @ Plug
&) Inner gear
e Always replace oil seal and O-ring with new ones.
¢ When installing oil pump, apply engine oil to inner and
outer gears.
e Be sure that O-rings are properly fitted.
INSTALLATION
o Before installing front cover assembly, remove all traces of
liquid gasket from mating surface using a scraper.
« Also remove traces of liquid gasket from mating surface of
cylinder block.
SEMI21D
1. Apply a continuous bead of liquid gasket to mating surface
of front cover assembly.
s Use Genuine Liguid Gasket or equivalent.
Position 2. Installation is in the reverse order of removal.
for
O-ring
SEM122D)
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ENGINE LUBRICATION SYSTEM

QOuter gear

SLC420A

Lo From Stmghledga
|, cover =

/h

ﬂﬂ

@.0-2=p

Feeler gauge

SLC4194

Oil Pump (Cont’d)
OIL PUMP INSPECTION

Using a feeler gauge, check the following clearance.
Uinit: mm {in)

Body lo ouler gear clarance (1) 0.110 - 0.200 (0.0043 - 0.0079)
Inner gear to crescent clearance (2) 0.217 - 0.327 (0.0085 - 0.0129)
Cuter gear to crescent clearance (3) 0.21 - 0.32 (0.0083 - 0.0126)
Body to inner gear clearance (i) 0.05 - 0,09 (0.0020 - 0.0035)
Body to ouler gear clearance (5 0.05 - 0.11 (0.0020 - 0.0043)

Inner gear to brazed portion of housing

Seatanze o 0.045 - 0.091 (0.0018 - 0.0036)

SLC222A

SLC172A

e [If the tip clearance ((2)) exceeds the limit, replaoe gear set.
» [f body to gear clearances ((1), 3}, (@), (5), (5)) exceed the
limit, replace front cover assembly.

REGULATOR VALVE INSPECTION

1. Visually inspect components for wear and damage.

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

3. Apply 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.

LC-17



ENGINE LUBRICATION SYSTEM

h@;:J

'-—~_| 1
I\‘ _@g I @_‘:a Cylinder
—-Ilr-_. block
:IZ—”_ _'_..:_:‘_l,l
SLC4184

Qil Pump (Cont'd)
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.

LC-18



ENGINE COOLING SYSTEM

Cooling Circuit

- Trarmoszal, OPEM
Zzzzr Traemontsl CLOSED
———
Aackator Bpsenor tak
—
VWRIAT iy
141
' ¥
Tharmodta® 1]
iy e — ¢
¥ | /
v:‘ : Bl g
Watei oule! i i 11
| e ]
WUt
4 I #
— . o
| Huaber
Wuier pum L ‘ I | I
M AT 1
Thiiite
| chambar | d
1
| 11
| Cylrder block | | 141
1
| k4
|
14
1 4
1 14
Cybrder Fead LT Pold i::?????????ﬂ

SLC496C
(%) 63 - 8.3 (0.64 - 085, 45 - 6.9 5]
E Liguid gasket —. ‘
es-s N )
e
! @ £V nl..lqurd gasket
Waler pump
h -~ —[C] 6.3 - 8.3 (0.64 - 0.85, 4.5 - 6.1)
\ B2 Lociite 575
Water pump pullay
ﬁ: Mem (kg-m, H-Ib) &1 Casah

CAUTION:

¢ When removing water pump assembly, be careful not to
spill coolant on timing chain.

s Water pump cannot be disassembled and should be
replaced as a unit.

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

HHHH?—H
H”“*fﬁ%“““ehxﬁzJ%Q::‘
H"’“‘---_q_

S [<

Drain plug

ELC0O03]

SLC162A

SLC4258

Water Pump

REMOVAL
1. Drain coolant from radiator.

Hemove under cover.

Remove cylinder block drain plug located at left front of
cylinder block and drain coolant.

Remove engine room fan.

Hemove drive belts.

Remove water pump pulley.

o0k~ O

7. Remove water pump.

INSPECTION
1. Check for badly rusted or corroded body assembly and
vane.

2. Check for rough operation due to excessive end play.

INSTALLATION

« Before installing water pump, remove liquid gasket from
mating surface of water pump using a scraper.

Make sure to remove liquid gasket from grooves as well.

« Remove liquid gasket from mating surface of front cover.
o Hemove all traces of liquid gasket using white gasoline.

LC-20



ENGINE COOLING SYSTEM
Water Pump (Cont’d)

« Apply liquid gasket to mating surface of pump housing as
shown.
SLC426A,
Thermostat

s n Thermostat housing

B2 water inlet L[] 83-83
d
0.64 - 0.85, 4.6 - B.1)

E Apply liguid gasket
M+ , ft-ib
[ Nem (eg-m, ft-ib) ELCOO4

REMOVAL AND INSTALLATION

1. Drain engine coolant.
2. Remove lower radiator hose.
3. Remove water inlet, then take out thermostat.

4. Install thermostat with jiggle valve or air bleeder facing
upward.

SLC2584A

LC-21



ENGINE COOLING SYSTEM [GA]
Thermostat (Cont'd)

5. When installing water inlet, apply liquid gasket as shown.

e 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.

2.0 -3.0mm (0.079 - 0118 in) dia
i

ELCO05

| 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) 76.5 (170)

Max. valve lift mm~C (in/F) 8/90 (0.32/194)

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

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

smmf

Water Outlet

INSPECTION

Visually inspect for water leaks. If there is leakage, apply liquid
gasket.

SLC4Z04

INSTALLATION

1. Before installing water outlet, remove all traces of liquid
gasket from mating surface of water outlet using a scraper.
st R e Also remove traces of luigid gasket to mating surface of
: cylinder head.
2. Apply a continuous bead of liguid gasket to mating surface
of water outlet.
s Use Genuine Liquid Gasket or equivalent.

SLC4304
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ENGINE COOLING SYSTEM

Cooling System Inspection
Check cooling system (Refer to page LC-12).

Radiator (Aluminum type)

For radiator removal and installation, refer to page LC-13.

Thermoswitch
Check thermoswitch (Refer to page LC-13).

LC-23




ENGINE LUBRICATION SYSTEM

Lubrication Circuit

knder wall

ELCO11
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ENGINE LUBRICATION SYSTEM [LD]

SLCH26

Qil Pressure Check

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

s Oil pressure check should be done in “Neutral” gear posi-

tion.

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

3. 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.

Approximate discharge pressure

ERgIng THm kPa (bar, kg/cm?, psi)
Idle speed Mare than 59 (0.59, 0.6, 9)
2,000 294 (2.9, 3, 43)
5,000 392 (3.9, 4, 57)

If difference is extreme, check oil passage and oil pump for oil
leaks.

6. Install oil pressure switch with sealant.

Oil Pump

REMOVAL

1. Remove timing belt (Refer to EM section).
2. Remove back covers of timing belt.

3. Remove oil pan (Refer to EM section).

4. Remove oil pump.

LC-25



ENGINE LUBRICATION SYSTEM

Oil Pump (Cont'd)
DISASSEMBLY AND ASSEMBLY

O 4504405,
29-35}

Ol pump cover
Front caver

Irner gea.r

Cuter gaar
Regulaior valve
Spring

Washar

Plug

Bagulator valve set
Sl strainer

(Y Tty O [ A T oy 1

= 1821 (1521, 12-15)

Ln
) N'm (Kg-m, ft4b) ELCO13

e Always replace oil seal and O-ring with new ones.

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

« Be sure that O-rings are properly fitted.

INSTALLATION

1. Install oil pump.

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

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

= Apply a continuous bead of liquid gasket to mating surface
of front cover assembly.

e Use Genuine Liguid Gasket or equivalient.

+ Installation is in reverse order of removal.

ELCD14
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ENGINE LUBRICATION SYSTEM

Spring ;

Ragulator
valve

ELCOTT

ELCO18

Oil Pump (Cont'd)

INSPECTION
Using a feeler gauge, check the following clearances:
Unit; mm (in)

Body to outer gear clearance (1) 0.11 - 0.20 (0.0043 - D.0079)
Inner gear o crescent clearance (z) 0.12 - 0.23 (0.0047 - 0.0091)
Outer gear {o crescent clearance (3) 0.21 - 0.32 (0.0083 - 0.01286)
Housing to inner gear clearance (3} 0.05 - 0.09 (0.0020 - 0.0035)
Housing to outer gear clearance (5 0.05 - 0.11 (0.0020 - 0.0043)

« [f the tip clearance ((2)) exceeds the limit, replace gear set.
« If body to gear clearances (1), (3), (4}, (5)) exceed the limit,
replace front cover assembly.

REGULATOR VALVE INSPECTION

1. Visually inspect components for wear and damage.

2. Check cil 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 front cover assem-

bly.

OIL PRESSURE RELIEF VALVE

Inspect it for smooth operation by pushing the ball. If valve is
sticky or damaged, replace oil filter bracket assembly.
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ENGINE LUBRICATION SYSTEM

Qil Cooler

7 Ol filter bracket
i O cooler
-l fiter

1) Asparagug
%/ Oil coolar caver s '.rﬁ‘ 1'\“"'

[0 1421 N'm (1.4-2.1 kg-m, 10-15 fi-lb) Gas“&[ o

\ -\.:.-'.

ELCO1D |

REMOVAL AND INSTALLATION

1. Drain engine oil and coolant.

2. Remove oil cooler.

3. Installation is in the reverse order of removal.
]

Always replace gaskets with new ones.

INSPECTION

1. Check oil cooler for cracks.

2. Check oil cooler for clogging by blowing through coolant
inlet.
It necessary, replace oil cooler assembly.
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ENGINE COOLING SYSTEM

Cooling Circuit

= Flemervoir fank

Thermosiai

Sy
| coay

Hainr we

ELCO20

\'e

B
D
iller cap
—n
\_ a1'___

Remove

\ 2

|

0
B

)

/

e

'“I e ——
e

!

| ‘sMmasziC

ELCO21

[O): Nm (kg-m, ft-b)

14-18

\;1.+1,n, 10-13} . :

"bﬂs#

(0.6-0.7, 4.3-5.1) ELCO22

Water Pump

REMOVAL
1. Drain coolant from radiator.

2. Remove under cover.

3. Remove cylinder block drain plug located at left rear of cyl-
inder block and drain coolant.

4. Remove drive belts.

5. Remove water pump pulley.

6. Hemove water pump.

CAUTION:

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

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

Water Pump (Cont'd)
INSPECTION

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

INSTALLATION

1. Before installing water pump, remove all traces of liquid
gasket from mating surface of water pump using a scraper.
o Also remove traces of liquid gasket from mating surface of
cylinder block.
2. Install water pump gasket, apply a continuous bead of lig-
uid gasket to mating surface of water pump.
3. Install water pump and tighten bolts.
Water pump securing bolts:
[0}16 - 21 N'm (1.6 - 2.1 kg-m, 12 - 15 ft-lb)

Thermostat

(x] Water inlet H 20-25 (2.0-2.5, 14-18)
2} Thermosiat
(3} Thermaoswitch T

Lo
(i) Thermostat housing
(5} Water temperature sensor ;
4 = ~
(s} Upper hose o

)]

Gaskel 34
O] 20-25 (20-2.5, 15-18.5)
{3_&“& Gaskat ):1

B

SR W
i g

&

L ® [T 1525
1.&2:0 {1 5-2.5, 11-18)

{1.52.0, 11-14)
[O): Nm (lkg-m. tib) £ coza

REMOVAL AND INSTALLATION

1. Drain engine coolant.
2. Remove lower radiator hose.
3. Hemove water inlet, then take out thermostat.
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ENGINE COOLING SYSTEM

SLC343

-

|
ELCOZ7

Thermostat (Cont’d)

4. Install thermostat with jiggle valve or air bleeder facing

upward.

. Always replace gaskets with new ones.
o 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.

INSPECTION

1. Check for valve seating condition at ordinary temperatures.

It should seat tightly.

2. Check valve opening temperature and maximum valve lift.

FRIGID | STANDARD | TROPICAL
TYPE TYPE TYPE
XBive Opening mperMAe | oz igo) 82 (180) | 76.5(170)
“C(°F)
Maximum valve lift 8/100 B/95 8/90
mmFC (inf°F) 031/212) | (0.31/208) | (0.31/194)

3. Then check if valve closes at 5°C (9°F) below valve open-

ing temperature.

System Check
s Refer to page LC-12.

e Check expansion tank cap.
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ENGINE COOLING SYSTEM

Radiator (Aluminum type)

« For removal and installation, refer to page LC-13.

;D]: N-m (kg-m, ft-b)

f ﬂ 2.7-5.0
{7 (0.28-051,

- f
Lca ?::;:;.51. 2.7-3.7) __ : i,_ i %W:m

37-5.0 \

® (0.36-0.51, 27-3.7) .
]

63}

[ 375.0(0.38-0.51, 2727

e

ELCO24

SIOCIOIS)]

Resenvoir tank (5} Thermoswitch (3 Metal lube

Radiator filler cap (8 Radiator shroud (i Lower radiator hose
Radiator (7} Metal tube {11y FAadiator drain plug
Upper radiator hose (8} Expansion fank cap (1@ Expansion tank
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ENGINE ROOM FAN MOTOR ELECTRICAL CIRCUIT

53}
Vahicle Speed
Kmh [MPH)

Ambianl
Tamparaturs
‘T F)

Engine Room
Fan Relay

Engina Room
Fan Maolor

or more

0-4(0-2}

0 184)

BO{17E)

OFF

ON

OFF

NLCOOS

Ignition
switch  ON

OFF

Engine
toom 120
lemperalure
°C (°F)

Engine reom
fan relay-1

3

(248))

90 (154) |

CM
i & minutes |

and fan maotor OFF

SLCTS1A

SLCT10A

Description

A fan is installed at the bottom of the engine room to eliminate
the heat generated when the engine is running or after it has
stopped. The engine room fan ON-OFF is operated by a con-
trol unit based on the vehicle’s speed and temperature in the
engine room. If the fan signal line ;should ever break for what-
ever reason, oil pressure and brake oil level warning lamps wil
turn ON simultaneously to warn the driver

Operation

WHEN ENGINE IS RUNNING AT IDLE SPEED

» Vehicle speed is 4 km/h (2MPH) of less:

engine room fan realy-1 is actuated to turn ON the fan when
engine room temperature is above 90°C (194°F) and actuated
below 80°C (176°F) to turn off the fan.

e Vehicle speed is 5 km/h (3 MPH) of more:

Engine room fan motor does not rotate.

WHEN ENGINE IS STOPPED

If engine room temperature becomes higher than 120°C
(248°F) immediately after engine is stopped, engine room fan
relay is actuated for approximately six minutes after ignition
switch is turned OFF.

Removal and Installation

Remove under cover.

Disconnect engine room fan harness connector,

Remove engine room fan.

After repairing or replacing engine room fan, install any part
removed in reverse order of removal.

i o
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ENGINE ROOM FAN MOTOR ELECTRICAL CIRCUIT

Removal and Installation (Cont’d)

Engine room lan

%Engine room
| fan metor
..‘

3
[O)51-65 g
N

F—ﬂ : N'm (kg-m, ft-ib)

SLCTO9A
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ENGINE ROOM FAN MOTOR ELECTRICAL CIRCUIT

Circuit Diagram

Battery (wia susible
Imk-100 A EG
5 @

Fussible
link

Battery i

Fuse m

Engine room

lemperature sensor
‘MQ’
Engine T |
room
fan
motor
F3
8 -]
Engine rocm
Engine C I fan control 7
room o umit
fan o
Ry ' s 5 =y
LS
Lt Vehicle
speed
SENS0r

Altermator

MLCO3GA

e

i

K

il
=5 S
_,-—"'_'_'_FH_F'_'_F._F

Parking brake
canirol lever

==

Ehre T—
Fet Engine room fan

: motor harmess connecior
NS>
el SLCT144
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ENGINE ROOM FAN MOTOR ELECTRICAL CIRCUIT
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ENGINE ROOM FAN MOTOR ELECTRICAL CIRCUIT

——_J/

" T )

Diagnostic Procedure-1
SYMPTOM:

Even though engine room is hot, the engine room fan motor

— Engine room -
fan motor

SLCT30A

i B
S

5] o 1 =
AREED :

ELCO30

CHECK POWER SUPPLY FOR

ENGINE ROOM FAN CONTROL UNIT.

1) Turn ignition switch "OFF",

2) Disconnect engine room fan control
unit harness conneclor.

3) Tumn ignition switch "ON",

4) Check voltage between terminal (3)
and ground.
Voltage: Battery voltage

v O.K.
&

LC-37

does not rotate.
INSPECTION START
l
CHECK ENGINE ROOM FAN OPERA- | O-X.[ INSPECTION END
TION, z
1) Remove engine room temperature
Sensor.
2) Start engine.
3) Heal engine room temperature sen-
sor to "A" (To see page 33) or more
with & hair drier.
4) Make sure thalt engine room fan oper-
ates,
N.G.
B] v
CHECK POWER SUPPLY FOR N.G.[ Gheck the following:
ENGINE ROOM FAN MOTOR, ~| » Harness connectors
1) Stop engine. CED @D
2) Disconnect engine room fan motar » Harness connectors
harness connector. D,
3) Tumn ignition switch “ON". = » (A fuse CEED
4) Check voltage between terminal (a) s fuse
and ground. arness continuity
Voltage: Battery voltage between battery and
0K engine room fan motor.
tal If N.G., repair harness or
conneclars.
v
CHECK GROUND CIRCUIT FOR N-G.| Check the following:
ENGINE ROCM FAN MOTOR. "| ® Hamess connectors
1) Turn ignition switch “"OFF", CED, D
2) Disconnect engine room fan relay e Harness connectors
3) Check continuity between terminals D (CiiD
(b) and 1), (5) and ground. e Harness continuity
Continuity should exist, belween engine room
fan moter and body
OK. ground.,
It N.G., repair hamess or
connectors,
10K
CHECK COMPONENT
{Engine room fan relay)
Refer to "Electrical Com-
ponents Inspection’,
{See page LC-41.)
Y
N.G.

Check the lollowing:

e Harness cannectors
\C10D

® fuse

& Harness continuity
between battery and
engine raom fan control
unit.

If N.G., repair harness or

conneclors.




ENGINE ROOM FAN MOTOR ELECTRICAL CIRCUIT
Diagnostic Procedure-1 (Cont'd)
1 Y

L= __ i3}
e T -
Qj NG| :
CHECK GROUND CIRCUIT FCR | Check the following:
5

ENGINE ROOM FAN CONTROL UNIT e Harness conneclors
1) Turn ignition switch “OFF", aFED)
2) Check continuity between terminal & Harness continuity
— A, and ground, between engine room
Continuity should exist. fan control unit-and
| body ground
ELCO31| O.K. If N.G,, repair harness or

conneciors,
|
&C . .
N.G.]

: || CHECK OUTPUT SIGNAL CIRCUIT Check the following:
E [ 1) Turn ignition switch "ON", | e Harness connectors
2) Check voltage between terminal 3 | (WED (M)
and ground. e Harness connectors
Voltage: Battery voltage | e,
e (020 fuse
Q. & Harness continuity
between engine room
fan control unit and
| battery.
[E It M.G., repair harmess or
connectors,

<

(3]
(G

|

QK

¥

CHECK COMPONENTS
(Engine room fan relay),
Refer to "Electrical Com-
ponents Inspection”
(See page LC-41.)

B

i v
ELC03% [ CHECK INPUT SIGNAL CIRCUIT FOR | N-G:-[ Check the following:
ENGINE ROOM TEMPERATURE SEN- | ® Harness connectors
SOR. D
| 1) Turn ignition switch “OFF", # Harness conneclors
2) Check continuity between terminals ED{EED,
. %) and E. e Harness continuity
i Continuity should exist. between engine room
: fan control unit and
QK. engine room lempsara-
lure sensor.
If N.G,, repair harness or
connectors,

| 0K,

¥
CHECK COMFOMNENT
(Engine room tempera-
ture sensor),
Hefer to "Electnical Com-
ponents Inspection’,
{See page LC-41.)

(@)
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ENGINE ROOM FAN MOTOR ELECTRICAL CIRCUIT

Diagnostic Procedure-1 (Cont'd)

i ®
i 5| O 1 i!
2|laf6f7]a E
CHECK INPUT SIGNAL CIRCUIT FOR N'G_; Check the following:
&) E VEHICLE SPEED SENSOR. " » Harness connectors
- 1) Jack up rear wheels, (MZE)
2) Turn ignition switch "ON". e Hamess continuity
@ 3) Rotate rear wheel by hand. between combination
4) Check harness continuity between meter and enging room
S e (2) and ground. fan contral unit,
Continuity should exist initially but If N.G., repair hamess or
then go away. connectors.
e Check vehicle speed
O.K. S
sensor and circuil.
(Refer to EL section.)

A

CHECK COMPONENT

(Engine room fan motor),

Refer to “Electrical Components
Inspection’

(See page LC-41.)

O

¥
Check engine room fan control unit ter-
minals and harness connector for dam-
age or improper connection,

oK

¥
Try a known good engine room fan
control unit,
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ENGINE ROOM FAN MOTOR ELECTRICAL CIRCUIT

Diagnostic Procedure-2
SYMPTOM:

Even though the engine room is cold, the engine room fan

motor is rotating.

INSPECTION START

¥

CHECK COMPONENT

(Engine room temperature sensor).
Refer to "Electrical Components
Inspection”.

(See page LC-41.)

O.K.

h J

Replace engine room
temperature sensor with
a new one.

CHECK COMPONENT

(Engine room fan relay).

Refer to “Electrical Components
Inspection”,

(See page LC-41.)

N.G

¥

O.K.

Al Y

Replace engine room fan
relay with a new one.

SLCTI5A

1

& K ®

ELCO35

CHECK HARNESS SHORT CIRCUIT
BEETWEEN ENGINE ROOM FAN
MOTOR AND ENGINE RODM FAN
RELAY.
1) Disconnect engine room fan motor
hamess connector.
2) Disconnect engine room fan relay.
3) Check continuity between terminal
{b) and ground.
Continuity should not exist.

oK.

Repair harness.

CHECK HARMNESS SHORT CIRCUIT
BETWEEN ENGINE ROOM FAN
MOTOR AND ENGINE ROOM FAN
CONTROL UNIT.
1) Disconnect engine room fan contral
unit harness conneclor.
2) Check continuity between terminal
(&) and ground.
Continuity should not exist.

0Lk,

L4

Try a known good engine room fan
control unit,

LC-40

N.G.

Repair harness.




ENGINE ROOM FAN MOTOR ELECTRICAL CIRCUIT

5{3

SEFOS4F

5LCTA3A

SLCT34A

Electrical Components Inspection

ENGINE ROOM FAN RELAY

Check continuity between terminals (3) and (8.

Conditions Conlinuity
12V direct current supply between
: — Yes
terminals (1) and (Z)
Mo current supply Mo

It N.G., replace relay.

ENGINE ROOM TEMPERATURE SENSOR
1. Disconnect engine room temperature sensor harness con-

nector.

2. Check resistance as shown in the figure.

Temperature °C (°F)

Resistance kil

20 (68)

Approx. 360

a0 (194)

Approx, 20

ENGINE ROOM FAN MOTOR

1. Disconnect engine room fan motor harness connector.
2. Supply engine room fan motor terminals with battery volt-

age and check operation.

Engine room fan motor should operate.

If N.G., replace engine room fan motor.
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Engine Lubrication System

Oil pressure check Oil pump inspection
Unit: mm {in}
Enging Approximate discharge
rpm pressure kPa (bar, kg/em?, psi) Body to outer gear clearance 0.114 - 0200 (D.0045 - 0.0079)
Innar gear lo outer gear ftip
Idle speed More than 78 {0.78, 0.8, 11} e Below 0.18 (0.0071)
3,200 314 - 392 (314 -3.92, 3.2 - 4.0, 46 - 57)

Body to inner gear clearance 0.05 - 0.09 (0.0020 - 0,0035)
Body to outer gear clearance 0.05 - 0.11 (00020 - 0.0043)

Inner gear to brazed porion of

Regulator valve inspection housing clearance Ubse s N 0018 0.000)
Lnit: mm {in}

g;f;'iﬁg;ﬂ;z tooll PUMP 14 040 - 0,097 (0.0016 - 0.0038) Nm kg-m ft-tb
Oll pump cover bolt E4-75 0.65-078 4.7 -55
Oil pump cover screw 37-50 038-051 27 -37
Regulator valve plug 38 -89 40-70 28 - 51
Oil strainer bolt 16-19 1.6-19 12 -14
il filter suipport bolt 16-18 1.6-1.9 12-14
Oil cooler bolt 34 - a4 3.5-4.5 25 -.33

Engine Cooling System

Thermostat Thermoswitch (Electrical cooling fan)
Walve opening temperature Operating temperatura r
°C (°F) 76.5 (170) (OFF — ON) °C (°F) B2 - B8 (180 - 190}
Max. valve lift
S A/90 (0.31/194)
i CR e Tightening torque
M:m kg-m ft-ib

Water pump baolt 16 - 21 1.6-21 12 -15
Water pump pulley bolt  63-83 064-085 4.6-61
Thermostat housing 16 - 21 1.6- 24 12-15
Water inlet 63-83 0.84 - 0.B5 4.6-6.1
Water outlet 63-83 0B4-085 46-6.1
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Engine Lubrication System

Qil pressure check Oil pump inspection Unit; mm (in)
Engina Approximate discharge pressure Body to outer gear clearance
- 0.110 - 0.200 (0.0043 - 0.0079
rpm kPa (bar, kgiem?®, psi) ] ! :
. = - 5 | i
Idle speaed 45 - 186 (0.49 - 1.86,0.5-1.9, 7 - 27) S::;iizr%:reﬁcani 0.217 - 0.327 (0.0085 - 0.0128)
3,000 343 - 441 (343 - 441, 35- 4.5 50 - B4)
Outer gear to crescent
. x — 0.21 - 0.32 (0,0083 - 0.0126)
Tightening torque clearance (1)
Nm kg-m f-Ibs ?TD_&’-" to inner gear clearance e g ng (0.0020 - 0.0035)
e
G plng-cover bl P L R el Body to outer gear clearance 0105 - 0.11 (0.0020 - 0.0043
Qil pump covar scre B.3-83 0.64 - 0.B5 46 -6.1 (5 05 - 017 {0 e )
Regulator valve plug 38.2-5B8 400-600 2B9-434 Inner gear to brazed portion of 0.045 - 0.0091

housing clearance (&) (0.0018 - 0.0036)

Engine Cooling System
Thermostat Thermoswitch (Electrical cooling fan)

Standard Operating temperature

(OFF — ON) *C (*F) 82 - BB (180 - 180)

Valve opaning temperature *C7F) TES (170}

Maximum valve lift mm/~C (inF) 8/90 (0.31/194)
Tightening torque

MN-m kg-m fi-ln

Walter pump bolt 6.3-83 064-085 46-6.1
Waler pump pulley bolt  63-83 064-085 46-6.1
Thermastal housing 63-83 064-085 46-61
Water outlet bolt 63-B3 064-085 46-61
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) [LD]

Engine Lubrication System

Oil pressure check Oil pump Unit: mm (in)
Engine Approximate discharge pressure Body to outer gear clearance ) r
rpm kPa (bar, kg/em?, psi) @ 0.110 - 0.200 (0.0043 - 0.0079)

Idle speed Mora than 59 (0.59, 0.8, 9) Inner gear to crescent

clearance (2) 0.217 - 0.327 (0.0085 - 0.0128)

2,000 284 (2.9, 3, 43)
Outer gear to crescent
5,000 392 (3.9, 4, 57) e ) 0.21 - 0.32 (0.00B3 - 0.0126)
Body to inner gear clearance
. o5 0.05 - 0.08 {0.0020 - 0.0035
Oil pressure regulator valve ® ; :
PR E[!;c:‘dy to outer gear clearance 0.05 - 0.11 (0.0020 - 0.0043)
Opening pressure (471-510; 4.8 - 5.2 >
kPa (bar, kg/em?®; psil
o DALV PSU P 68 - 74)/2,000 }
Tightening torque
Unit H'm kg-m ft-lb
Oil pump securing balt
ME 7-49 07-08 51-65
ME 16 - 21 16-2.1 12-15
Qil pump cover sorew 4.5 04-05 29-36
Regulator valve cap bolt 38 - 49 4-5 29 - 36
Oil strainer bolt 16 - 21 1.6-2.1 12-15
il pressure swilch 10 - 16 1.0-1.6 7-12
Qil filter support screw 14 - 21 14-21 105-155

Engine Cooling System

Thermostat Thermoswitch
FRIGID STANDARD TROPICAL Operating tamperaturg
LB be 1XFE EAEE OFF — ON 90°C (194°F)
Valve opening - g
temperature 88 (180 82 (180)  76.5 (170) OiN=<+-OFF 83°C (181°F)
.'\IG ‘.'IF]
Max. valve ifi 8/100 8/95 8/ 90 Expansion tank cap
mmC (in *F) (0.31/212)  (0.31/203) (0.31/194) kPa (bar; kglom?; psi)
Cap relief pressure BB (0.88; 0.9; 13) '
Leakage test pressure 157 (1.57; 1.6: 23)

Tightening torque

UMNIT N-m kg-m ft-lb

Water pump bolt

ME -7 0.6-07 43-51

Ma 14 -.18 14-1.8 10 - 13
Water pump :
pulley-bolt 6-10 06-1.0 43-72
Therncetat 15 - 25 1.5-25 11-155
housing
Water outlet bolt B0 -25 20-25 15-18.5
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