EG-2 ENGINE — ENGINE MECHANICAL

ENGINE MECHANICAL
DESCRIPTION

The 3S—FE engine is an in—line, 4 cylinder, 2.0 liter DOHC 16—valve engine.

OPERATION
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The 35—FE engine is an in—line, 4 cylinder angine with the cylinders numbered 1 — 2 — 3 -4
from the front. The crankshaft is supported by 5 bearings inside the crankcase. These be'aririgs
are madea of aluminium alloy.

The crankshaft is integrated with 8 weights for balance. Oil holes are placed in the center of the
crankshaft to supply oil to tha connecting rods, bearing, pistons and other components.

The ignition orderis 1 — 3 — 4 — 2. The cylinder head is made of aluminium alloy, with a cross
flow type intake and exhaust layout and with pent—roof type combustion chambers. The spark
plugs are located in the center of the combustion chambers.

Tha intake manifold has 4 independent loang ports and utilizes the inertial supercharging aeffect to
improve engine torgue at low and medium speeds.

Exhaust and intake valves are equipped with irregular pitch springs made of special valve spring
carbon steel which are capable of following the cam profile at all engine. speeds.

The intake camshaft is driven by a timing belt, and 2 gear on the intake camshaft engages with
a gear on the exhaust camshaft to drive it. The cam journal is supperted at & places between the
valve lifters of each cylinder and on the front end of the cylinder head. Lubrication of the cam
journals and gears is accomplished by oil being supplled thraugh the oiler port in the center of the
camshaft.

Adjustment of the valva clearance is done by means of an outer shim typa systém,-m which valve
adjusting shims are located above the valva lifters. This permits replacement of the shims without
removal of the camshafts.

Pistons are made of high temperature —rasistant aluminum alloy, and a dapresaiun ia bunt into the
piston head to prevent interfarence with the vaives.

Piston pins are the full—floating type. with the pins fastened to neither the ptston boss nor the
cnnnactmg rods. Instead, snap rings are fitted on both ands of the pins. preventing the pins from
falling out.

The No.1 compreassion ring is made of steel and the No.2 compression ring is mada of cast iron.
The oil ring i¢ made of a combination of steel and stainless stesl. The cuter diameter of each
piston ring is slightly larger than the diameter of the piston and the flexibility of the rings allows
them to hug the cylinder walis when they are mounted on the piston. Compression rings Ne.1 and
Neo.2 work to pravent gas leakage from the cylinder and the oil ring works to scrape oil off the
eylinder walls to prevent it from entering the combustion chambers.

The cylinder block is made of cast iron. It has 4 cylinders which are i'u.'u:prvl:nltit'ﬂatalyr twice the
tength of the piston stroke. The top of each cylinder is closed off by the cylinder head and the
lower end of thé oylinders becomes the crankcase, in which the crankshaft is installed. In
addition, the cylinder hlock contains a water jacket, through which coolant is pumped to cool the
cylinders.

The oil pan is bolted onto tha bottom of the cylinder blnck The oil pan is an oil raservoir made of
prassed sheet steel. A dividing plate is included inside the oil pan to keep sufficient oil in the
bottom of the pan aven when the vehicle is tilted. This dividing plate aiso prevents the oil from
surging away from the oil pump scuction pipe when the vehicle is stopped suddenly.
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PREPARATION
SST (SPECIAL SERVICE TOOLS)
ik 09186-16100 Sperk Plug Wranch

08201-41020 Vabhee Stem Oil Seal Replacsr

(920110000 Valve Guide Bushing Remover &
Raplacer Set

) (08201-01060)  Valve Guide Bushing Remaver &
/ Replacer 6

08202—70010 Valve Spring Compressor

@ 08213-54015 Crankshaft Pulley Halding Teol
-

(91651 —B086E) Boh ST202 for Typa A

(09214—00030) Bok sT191

09218—-00021 Belt Tension Gauge

09218 —00030 ' Belt Tension Gauge Cable

(0§222-30010 Connecting Rod Bushing Remaover

=
&
—
CEAL & P
Q)=
W

08223-46011 Crankshaft Front il Seal Camshaft oil saal
Replacer

0022383010 Crankshaft Rear Oil Seal
Raplacer
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08226—10010 Crankshaft Front & Rear Bearing Crankshaft front oil saal
Replacer

08228--06500  Oil Fitter Wrench

0824300020 idle Adjusting Screw Wranch

09248-55040 Valve Claarance Adjust Tool Set

{09248 -G5410) Vaive Lifter Press

06249~83010 Torque Wrench Adaptor

08330-00021 Companion Flange Holding Tool | Crankshaft puliey

0B608~30022 Front Hub Bearing Replacer Set

(09808—-08010) Handie ' ' Vive guide bushing

08B12-24014 Steering Gear Housing Overhaul

Tool Sat
(09817-24011)  Staering Rack Wrench stist: ]
Fuel inlet hose
08816—-30010  Oil Pregsure Switch Socket Kok G

00843-18020 Diagnosis Check Wire
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0995050010 Puller C Set Crankshaft pulley

(09961-05010)

Hanger 150

(09952-05010)

Slide Arm

(09953-06010)

Centor Belt 100

" (09953—06020)

Center Bolt 150

(09954—05010)

(09954-05020) Cis

ST
ST202 for Type B

ST202 for Type A

05680~-10010

" (09962-01000)

Variable Pin Wranch Set

Variable Pin Wrench Arm Assy

Qil pump pullsy

(09983 -01000)

Camshaft timing pullay

{00963 —00500)

Pin&

Oil pump pulley
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RECOMMENDED TOOLS

o 0820000010

Engina Adjust Kit

09258 - 00030

Hosa Plug Set

Plug for vacuum hose, fual hose
e

089304~ 00010

Expander Sat

EQUIPMENT

Battery specific gravity gauge

Belt tension gauge

Caliper gauge

CO/HC meter

Compression gauge

Connecting rod aligner

Cylindar gauge

Dial indicator

Dye penetrant

Engine tune—up tester

Heatar

Magnetic finger

Micromaeter

Piston ring compressor

Piston ring expander

Ptastioage

Precizsion straight edge

Soft brush

Spring tester

Vialva spring




ENGINE — ENGINE MECHANICAL

Steal square Valve spring
" Thermometer
Torque wrench
Valve geat cutter
Vernier calipers
o T —
COOLANT
Itemn Capacity Classification
Engine coolant {w/ Heater) _ Ethylene—glycol base
sT202 M/T {w/ Gil cooler) 7.0 liters (7.4 US qts, 6.2 imp, gts)
= M,T (w/o Oil cooler) " 8.5 Iitars (6.9 US ats, 5.7 Imp. qts)
AT 8.9 liters {73 US gts, 6.1 Imp. qts)
81191 M/T 8.6 |hters (7.0 US gts, 5.8 Imp. qts}
AT 7.0 liters (7.4 LIS qts, 6.2 Imp. qts)
- T =
LUBRICANT
ltemn Capacity Classification
Enging oil APl grade 5G, SM or ILSAC multigrade
Dy fil angine oil and recommended viscosity oil
w/ Oil cacker 4.4 Gters (4.7 US gts, 3.9 Imp. qts)
w/o Oil cooler 4.3 liters (4.5 US qgts, 3.8 Imp. gts)
Drain and refill
w/ Qil filter change 3.9 Iiters (4.0 US gts. 3.4 Imp, gts)
w/o Oil filter change 3.7 liters (3.9 US qts, 3.3 Imp. qts]

S8M (SERVICE SPECIAL MATERIALS})

0882600080 Seal packing or aguivalent

Camshaft bsaring cap
Cylinder head covar
Rear il seal retainer

08833—-00070 Adhesiva 1324,

THREE BOND 1324 or equivalent

Fywhest or drive plste balt

(08833~00080

Adhesive 1344,
THREE BOND 1344,
. LOCTITE 242 or squivalent

Qil pressure switch

- EG-9
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TROUBLESHOOTING

You will find the source of the trouble more easily by correctly using the table shown below.
In this table, each number shows the order of priority of the causes of the trouble. Check each
part in the order shown. If nesessary, replace the part.

N
\

EG-271
EG-247
EG-185
EG-208

EG-213
£G-234

IG-5
E(G-275
EG-190
|EG-155
|EG-220

P:[eG-273

Suspect area

gnal

Symptom

Intake Air Tam

Sensor Circuit

Vacuum Sensor

Idle Speed 5
Control Valve IEG 287

Circuit
Knock Sensor

Sansor Circuit
STA Signal
Circuit

NSW Si
|Circuit

A/ C Signal
Circuit

Fuel Pump

Fual Pressure

Regulator

Fuel Lines

Injectors

Oxygen Sensor |EG-19¢I
Circuit

Ignition Circuit ||G.—E
Circuit

RPM Signal
Watar Temp.
Sensor Circuit
Throttle Position

Circuit

Engine does not ¢rank

Starter Tuns — enging does
not crank

No combustion 121 2 ] B | ; 18
No complete combustion 4 1 3 )
| Engine cranks slowly 2 o |
Engine cranks normally 12 113 14 7 6 B | 16
Cold engine B

| Hot engine

| Incorrect first idls
High engine idle speed
Low engine idle speed
Rough idling 17
Misfire 4
Hesitant acceleration 12
Backfire €

Muffler explosion . 8 .
(after fire) , {

Surging i 1
Knocking . 1
Soon after starting 8 7 ] . l, 3 2| 4 8 ]

After accelerator pedal N '
depressed 1 3 & Ly 7

After accelerator pedal 3 1
released '

During A/C operation 1 2
When shifting Nto D 1 2
Poor fuel economy 12 |14 | 20 [ 16 | 15 17 | 18 13
Engine overheat ]
Engine overcool

Excessive oil consumption
Low oil pressure

High il pressure

Starter keeps running
Battery often discharges |

o

Does not start

]

Difficult
to start

wm
[+ ]
@~
(-1
@

w|ln|lw{w|olalw

Poor idling

a|rn|=iN|e|=]=]a
Y
m
~
»
2]

-
=]

11

0N

w |w

- |~

hh ||
s
7]
o

Poor drivability

Engine stall

Others
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; —— . 5
& See page LN N P I B S| E
selgigls AR 2
s g E E E [ g Lt ; E‘U
uspect area é § %rm z E :,1 % B 5 2|5 g 39‘33&
. cl& |22 [S|2(2 B2 | _|2|2|E|E5Es:
Bl= |32 |S|3[E|S|5[E |8l=|2|o|83]82EE
Symptom Zi35 5150 e|3|8|2! 5lE=E |25 (88858
EISBZIERI 21215 815|286 |ale | ld2=2Sh
£ | Engine does not crank 1|8 |2
g Starter runs — engine 3
§ does not erank
2 | No combustion 314 1317
8 No compiete cornbustion, , 10 B
Engine cranks slowly
‘_ég Engine cranks normally _ 17| 1
Eg Cold engine 10
Hot engine ]
Incarrect first idle 4
g High engine idle speed g
% Low engine idle speed L:] 3
§ Rough idling LR 3
Misfire 101 612
z Hesitant acceleration 193 4
T | Backfire 12 1
g Mufflgr explosion 1 |10
o | {after fire]
E Surging ] 5
Knocking 10| 2
Soon after starting 01
- | After accelerator pedal 8
E depressed
2 After accelerator pedal 4
= | released
ug.: During A/C operation
When shifting Nto D 3
Poor fuel economy ERELEER
Engine overheat ' 1
Engine overcool
E Excessive oil consumption 1
& | Low oil pressure 1
High oil pressure
Starter keeps running 1
Battery often discharges i
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ST19

111844

| TUNE—UP
. ENGINE COOLANT INSPECTION

1. CHECK ENGINE COOLANT LEVEL AT RADIATOR
RESERVOIR

The engine coolant level should be between the
"LOW™ and “FULL" lines.

If low, check for leaks and add engine coolant up to

the "FULL" line.

~ 2. 'CHECK ENGINE COOLANT QUALITY

(a) Resmove the radiator cap.
CAUTION: To avoid tha danger of being burned, du not
- ramove the radiator cap while the engine a_nd r&dlator are
still hot, as fluid and steam can be blown out under

pressure.

- (b) Thera should not be any excessive deposits of rust or

scale around the radiator cap or radiator filler hole,
and the coolant should be free from oil.
If excessively dirty, replace the coolant.

(¢) Reinstall the radiator cap.
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Recommended Viscosity (SAE) :
- | 1 i I.}
L1 11 : il
b
[ v
| L]

°;-78 —-1B -7 4 18 27

38
°F —20 o 20 40 L] B0 100
TEMPERATURE RANGE ANTICPATED BEFORE NEXT DL CHANGE

ENGINE OIL INSPECTION

1.

2.

BATTERY INSPECTION

1

(a)

{b)

CHECK OIL QUALITY

Check the oil for detericration, entry of water, dis-

coloring or thinning. -

If oil quality is visibly poor, replace the cil.

Oll grade: - _
APl grade SG or SH, or ILSAC _Hflultlgrt-dc engine oll.
Recommended viscus'ity Is as shown In the illustra-
tion.

CHECK ENGINE OiL LEVEL

The oil level should be betwean the “L" and "F" marks

on the dipstick. ' '

If low, check for lsakage and add oil up to the "F"

mark. -

- CHECK BATTERY SPECIFIC GRAVITY AND

ELECTROLYTE LEVEL -
Check the electrolytes ievel of each call. i
If insufficient, refill with.distilled {or purified) water.

‘Chack the specific gravity of each cell.
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Type A The spacific gravity of the battery varies according to
whether the battery shape is Type A or Type B as
shown in the illustration.
Standard specific gravity at 20°C (68°F):

Type A 1.256 — 1.27

Type B 1.26 — 1.29
If the specific gravity is less than specification, charge
the battery.

1AW

2. CHECK BATTERY TERMINALS AND FUSES

(a) Check that the battery terminals are not loose or
corroded. _
If the terminals are.corroded, clean the terminals.

(b) Check the fusible link, H—fuses, M—fuse and fuses
for continuity. ‘

AIR FILTER INSPECTION AND CLEANING

1. REMOVE AIR FILTER

2. INSPECT AND CLEAN AIR FILTER

{a) Visually check that the air filter is not damaged or
excessively oily.
If necessary, replace the air filter,

(b} Clean the air filter with compressad air.

PiSIE First blow from the inside thoroughly, then blow off

the outside of the air filter.
3. REINSTALL AIR FILTER



EG-16

ENGINE — ENGINE MECHANICAL

Ohmmetar

1GDER

HIGH-—-TENSION CORDS INSPECTION

1.

1.

REMOVE HiGH—TENSION CORDS

Disconnect the high — tension cords at the rubber
boot. Do not pull on the cords.

NOTICE: Pulling on or bending the cords may demage the
conductor inside.

INSPECT HIGH—TENSION CORD RESISTANCE
Using an chmmaeter, measure the resistance.
Maximum resistance:

25 kQ per cord
If the resistance is greater than maximum, replace the
high —tension cord.
REINSTALL HIGH—TENSION CORDS

- SPARK PLUGS INSPECTION

DISCONNECT HIGH—TENSION CORDS FROM
SPARK PLUGS

Disconnect the high — tension cords at the rubber
boot. Do not pull on the high—tension cords.
NOTICE: Pulling on or bending the cords may damage ths
conductor inside. '

REMOVE SPARK PLUGS
Using SST, remove the 4 spark plugs.
SST 08165-18100

CLEAN SPARK PLUGS
Using a spark plug cleaner or wire brush, clean the
spark plug.
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4. VISUALLY INSPECT SPARK PLUGS
. Check the spark plug for electrode wear, thread
damage and insulator damage.
If abnormal, replace the spark plug.
Recommended spark plug:
K20R—U11 for ND
BKRBEYA11 for NGK

6. ADJUST ELECTRODE GAFP
Carefully bend the outer electrode to obtain the cor-

rect slectrode gap.
Electrode gap:

1.1 mm (0.043 in.)

6. REINSTALL SPARK PLUGS
Using SST, install the 4 spark plugs.
SST 09166—-16100
Torgue: 18 Nom {1 Bnlltgf-em. 13 ft.1bf)

7. RECONNECT HIGH—TENSION CORDS TO SPARK
PLUGS

ALTERNATOR DRIVE BELT INSPECTION

INSPECT DRIVE BELT

(a) Visually check the drive belt for excessive wear,
frayed cords etc.
If any defect has been found, replace the drive helt.
HINT: Cracks on the rib side of a drive belt are consid-
ered acceptable. If the drive belt has chunks missing
from the ribs, it should be replaced.
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{b) Check the drive belt deflaction by pressing on the balt
at the points indicated in the illustration with 98 N (10
kaf, 22 ibf) of prassure.

Drive bslt daflegtion:

-  Noarc w/ A/C
‘" Compressor New belt

-~ 6 — 7 mm (0.24 — 0.35 in.)

a Usad belt

9 — 11 mm (0.35 — 0.43 in.)

w/o A/C

New belt

f1 — 15 mm (0.43 — 0.59 in.)
Used belt

$3 — 17 mm (0.51 — 0.67 in.)

If the belt defiection is not as specified, adjust it.

Alternator “ WIALC
\\

‘\
w/o A/C

Referance:

Using SST, check the drive beit tension.
SST A 08216—-00021

SST B 09216~00030
alte Drive belt tension:
w/ A/C
ST 1’ New belt
— Used beit

686 — 785 N (70 — 80 kaf)

ECan0s ECO304
441 — B39 N (A5 — 55 kgf)
w/o A/C
New belt
686 — 785 N (70 — 80 kgf)
Ussd beit

186 — 343 N (20 —~ 36 kgf)

If tha belt tension is not as specified, adjust it.

HINT:

e  “New bsit” refers to & belt which has been used
{ess than 5 minutes on a running engine.

¢ "Used belt” refers to a belt which has been used
on a running engine for 5 minutes or more.

¢ After installing a belt, check that it fits properly in
the ribbed groovas,

®  Chack with your hand to confirm that the belt has
not slipped out of the groove on the bottom of

CORRECT

the puliay.
After installing 2 new belt, run the sngine for
about B minutes and recheck the belt tension.
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VALVE CLEARANCE INSPECTION AND -
ADJUSTMENT

HINT: Inspect and adjust the valve clearance when

the engine is cold. b B

. REMOVE ACCELERATOR CABLE BRACKET =~

(a) Disconnact the control cables from the throttle link- _
age. -l

(b) Remove the 2 bolts,_ gnd acceleratqr gable bracket.

5~

2. REMOVE CYLINDER HEAD COVER
(a) Disconnect the 4 high—tension cords from the clamp
" on the cylinder head cover.
" |b) Disconnect the high — tension cords at the rubber
" boot. Do not pull on the high—tension cords. - ’
NOTICE: Pulling on or bending the cords may damage the
conductor inside. : :

. {¢) Disconnect the 2 PCV hoses from the intake manifold
and throttle body. '

(d) ST191 only: _
" Disconnect the PS oil reservoir return hose from the
engine wire protector. -
{e) Disconnect the sngine wirs protector from the 2 mou-
nfing bolts of the No.2 timing belt cover in the se-
quence shown. ' '

(f Remove the 4 nuts, grommets, cylinder head cover
and gasket.
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o
P
.
b

3.
(a)

(b)

{a)

(b}

(c)

B.
(a)

HINT: Arranga the grommsts in the correct order, so
that they can be rainstﬁl!ad into their original posi-
tions. This minimizes any possibility of o#l leakage due
to rause of the grommets in different positions.

SET NO.T CYLINDER TO TDC/COMPRESSION
Turn the crankshaft pulley and afign its groove with
timing mark "0" of the No.1 timing belt cover.

Check that the valve lifters on the No.1 cylinder are
ioose and valve lifters on the No.4 are tight. '
If not, turn the crankshaft 1 revolution (360°) and
align the mark as above.

INSPECT VALVE CLEARANCE

Chack only the valves indicated.

® Using a feelar gauge, measure the ¢learance be-
tween the valve lifter and camshaft.

® Record the out — of — specification valve clear-
ance measurements. They will be used later to
determine the required replacement adjusting

shim.
Valve clearance (Cold):
Intake -
0.18 — 0.20 mm (0.007 — 0.011 iIn.)
Exhaust '

0.2B — 0.38 mm (0.011 — 0.015 In.)
Turn the crankshaft 1 revelution (380°) and align the
mark as above. (See procedure in step 3)
Check only the valves indicated as shown. Maasura
the valve clearance. (See procedure in step (a))

ADJUST VALVE CLEARANCE

Remove the adjusting shim. .

®  Turn the crankshaft so that the cam lobe of the
camshaft on the adjusting valve points upward.

¢  Position the notch of the valve lifter facing the
spark plug side.
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o~

Spark Plug Side
P39

PLI

(b)

(c)

(d)

¢ Using SST (A), press down the valve lifter and
place SST (B) between the camshaft and valve
lifter. Remove SST (A).

SS5T 09248—-565040 (09248—-05410, 09248—-05420)

HINT: Apply SST (B) at slight angle on the side marked

with "8", at the position shown in the illustration.

e Remove the adjusting shim with a small screw-
driver and magnetic finger.

Determine the replacemant adjusting shim size by

following the Formula or Charts: o

¢  Using a micrometer, measure the thickness of
the removed shim.

¢  Calculate the thickness of a new shim so that the
valve clearance comes within specified value.

T .oocieeses Thickness of removed shim

v Q— Measured valve clsarance

[\ Thickness of new shim

N=T+ (A — 0.24 mm (0.009 in.))
Exhaust:
N=T+4 (A — 0.323 mm (0.013 in.))
¢ Select a new shim with a thickness as close as
possible to the calculated value.
HINT: Shims are available in 17 sizes in increments of
0.05 mm (0.0020 in.), from 2.50 mm (0.0984 in.) to
3.30 mm (0.1299 in.).

Install a new adjusting shim.

® Place a new adjusting shim on the valve lifter.

# Using SST (A), press down the valve lifter and
remove SST (B).

SST 0924855040 {09248—05410, 09248—05420)

Recheck the valve clearance.
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: Seal Packing 6. INSTALL CYLINDER HEAD COVER
{a) Remowve any old packing (FIPG) material.
(b) Apply seal packing to the cylinder head as shown in
the illustration.
Seal packing:
Part No. 08826 —00080 or equivaient

{c) Install the gasket to the cylinder head cover.

(d) Instail the cylinder head cover with the 4 grommaets
and nuts.
Torque: 23 N-m (230 kgf.cm, 17 ftibf}

(e) Instail the engine wire protector to the 2 mounting
bolts of the No.2 timing belt cover in the sequence
shown,

{fi ST191 only:

Install the PS oil reservoir return hoss to the engine
wire protector.

T2

/f )
P33629 Wire Protector

(@) Connect the 2 PCV hosss to the intake manifold and
throttle body. .

{h) Install the 4 high—tension cords to the ¢clamp on the
cylinder head cover. _

(i) Connect the 4 high—tension cords ta the spark plugs.

7. INSTALL ACCELERATOR CABLE BRACKET
{a) Install tha accelerator cable brackst with the 2 bolts.
{b) Connect the control cables to the throttle linkage.
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IGNITION TIMING INSPECTION AND
ADJUSTMENT
1. WARM UP ENGINE

Allow the engine tc warm up to normal operating
temperature,

2. CONNECT TACHOMETER AND TIMING LIGHT TO
Check ; ENGINE
Connect the tester probe of a tachometer to terminal
IGE of the check connector.
NOTICE: -
e Naver allow ths tachometer terminal to touch
. f] ground as it could result iIn damage to the igniter
Battery : and/or ignition coil. ' .
s ¢  As some tachometers are not compatibfe with this

2 i,

Tachometer {:‘g ] EDE:I

ignition system, we recommend that you confirm

the compatibility of your unit before use.
3. ADJUST IGNITION TIMING
(a) Using SST, connect terminals TE1 and E1 of the check

connector.
Check Connector SST 0984318020
B0 HINT: After engine rpm is kept at 1,000 ~ 1,300 rpm
{@ =]== . T TE for § seconds, check that it returns to idle speed.

(b) Using a timing light, check the ignition timing. - -
lgnition timing:
10° BTDC @ idle
(Transmission in neutral position).

(c) Loosen the 2 bolts, and adjust by turning the distribu-
tor.

{d) Tighten the 2 bolts, and recheck the ignition timing.
Torque: 19 N-m {195 kgf-cm, 14 ft-Ibf)
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{6} Remove the SST from the check connector.
SST 06843—18020

4. RECHECK IGNITION TIMING
Ignition timing:
10 — 20° BTDC @ idis
{Transmission in nsutral position)
HINT: The timing mark moves in a range betwesn 10°
-and 20°.

8. DISCONNECT TACHOMETER AND TIMING LIGHT
' FROM ENGINE

Reference for w/a TWC:

When the fuel contrel connector is unpluggad use
gasoline of 95 RON or higher.

When the fuel control connector is plugged together,
use gasoline from 90 up to 94 RON.

"HINT:

S$T202.... The fuel control connector is Ioc:ated in the
console box.

S§T191.... The fue! control connector is Iocat&d behmd
the glove compartment door.

# 71 Q2"

¢2l~" Fuel Control

Connector
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IDLE SPEED INSPECTION

1.

(a)

(b}

(c)

(d)

(e)

]

(9)

(h}

2.

2,500 rpm 3.

(a)

C RPM
Tachometer
EC0137 ihﬁ‘lu
202873
(b)
Tachometer
PD2463 xeart

4.

INITIAL CONDITIONS

Engine at normal operating temperature

Air cleaner installed

All pipes and hoses of air induction system connected
All accessories switched OFF

All vacuum lines properly connected
HINT: All vacuum hoses for EGR system, stc. should
be properly connected.

EF| system wiring connectors fully plugged
Ignition timing set correctly

Transmission in neutral position
CONNECT TACHOMETER

(See step 2 on page EG—285)

INSPECT IDLE SPEED
Race the engine speed at 2,600 rpm for approx. 80
seconds.

Check the idle speed.
Idie speed:
700 * 50 rpm _
If the idie speed is not as specified, check the 1SC
valve. '

DISCONNECT TACHOMETER




EG-28

ENGINE — ENGINE MECHANICAL

2,500 rpm

N,

° RPM

Tachometer
ECO137 EMB144

180 Seconds

IDLE CO/HC CHECK
(w/ TWC)

1.
(a)
(b)
(c)
(d)
(e)

(f

(9)
(h)
(i)

2.
3.

G11e—0r

HINT: This check is used only to determine whether or
not the idle CO/HC complies with regulations.
INITIAL CONDITIONS

Engine at normal operating temperature

Air cleaner installed

All pipes and hoses of air induction system connected
All accessories switched OFF

All vacuum lines properly connected

HINT: All vacuum hoses for EGR system, etc. should
be properly connected.

EFl system wiring connectors fully plugged

Ignition timing set correctly

Transmission in neutral position

Tachometer and CO/HC meter calibrated by hand

START ENGINE
RACE ENGINE AT 2,500 RPM FOR APPROX. 180
SECONDS " sy :

INSERT CO/HC METER TESTING PROBE AT LEAST
40 cm (1.3 ft) INTO TAILPIPE DURING IDLING

- CHECK CO/HC CONCENTRATION AT IDLE

Idte CO concentration:
0—-0b6%

idle HC concentration:
Applicable local regulation
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Troubleshooting

If the CO/HC concentration doss not comply with
regulations, perform troubleshooting in the order
given below.

(a) Check oxygen sensor operation,
(See page EG —284)

{b) See the table below for possible causes, and then
inspect and correct the applicable causes if neces-

sary.

HC

co

Problems Causes

High

Normal

Rough idle T 1. Faulty ignitions:
' - ® [ncorrect timing
» Fouled, shorted or improperly gapped plugs
e Open or crossed high-tension cords
e Cracked distributor cap
Incorrect valve clearance
Leaky EGR valve
. Leaky intake and exhaust valves
. Leaky cylinder

OEwN

‘High

Low

Rough idle
{Fluctuating HC reading)

—

. Vacuum leaks:

PCV hose

EGR valve

Intake manifold

Throttle body

ISC valve

Brake booster line

2. Lean mixture causing misfire

High

High

Rough Idle 1. Restricted air filter
(Black smoke from exhaust}) | 2. Faulty EFl systems:
¢ Faulty pressure regulator

Faulty throttle position sensor
Faulty vacuum sensor

e Clogged fuel return line

¢ Defective water temp. sensor
e Faulty ECU

# Faulty injector

]

.

WEi82
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IDLE CO CHECK AND ADJUST
(w/0 TWC)

HINT: This check is used only to determine whether or
not the idle CO complies with regulations.

1. INITIAL CONDITIONS

{a) Engine at normal operating temperature

{b) Air cleaner installed

(c) Al pipes and hoses of air induction system connected
(d) All accessories switched OFF

() All vacuum lines properly connected

(H EFIl system wiring connectors fully plugged

(g) Ignition timing set correctly

(h) Transmission in neutral range

(i) Tachometer and CO meter calibrated by hand

2. CHECK AND ADJUST CO CONCENTRATION AT
IDLE
NOTICE: Always use 8 CO meter when adjusting the idie
mixture. It is not necessary to adjust with the idle mix-
ture screw in most vehicles if they are in good condition.
If & CO meter Iz not available. DO NOT ATTEMPT TO
ADJUST IDLE MIXTURE.

(a) Using SST, connect terminals TE1 and E1 of the check

connector.
SST 09843—18020

Check Connector .
{ ﬁ | TE1
0 g1
POGI3L
(b) Race the engine at 2,500 rpm for approx, 180 sec-
2, 500 pm 180 Seconds Onds.
Q ‘

Tachometer
ECO137 EMBI44
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{o) Insert a tester probe at least 40 cm (1.3 ft) into the
tailpipe.
{d) Walt at least one minute before measuring to allow
the concentration to stabilize. Complete the measur-
" ing within 3 minutas,
Idie CO concentration (w/ Cooling fan OFF):
16 T06%

Piinae ' pair

If the CO concentration doss not conform to regula-
tions, adjust by turning the IDLE MIXTURE ADJUS-
TING SCREW in the variable resistor with SST.

53T 09243-00020

Idie Mixture
Adjusting
Scraw
POGETO
HINT: The idle mixture adjusting screw can be tight-
ened through on angle of 260°.
e If the CO concentration is within specification,
O O this adjustment is complete.
5 ¢ |If the CO concentration cannot be corrected by
#L‘[:_-pl]: idle mixture adjustment. see the table on the
‘—1] page EG—29 for other possible causes.
280° B

{e) Remove the SST.
SST 09843~ 18020
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COMPRESSION CHECK

(b}

(a)
{b})
{c}

{d)

HINT: If there is lack of power, excessive oil c:onsr}'n"l_a-
tion or poor fuel sconomy, measure the compression
pressure, '

WARM UP AND STOP ENGINE

Allow the engine to warm up to normal aperating
temperature, '

DISCONNECT DISTRIBUTOR CONNECTORS

DISCONNECT HIGH—TENSION CORDS FROM

- SPARK PLUGS
- Disconnect the 4 high—tension cords from the clamp

on the cylinder head cover. ;
Disconnect the high — tension cords at the rubber
boot. Do not pull on the high—tension cords.
NOTICE: Pulling on or bending the cords may damage the
conductor inside. '

REMOVE SPARK PLUGS
Using SST, remove the 4 spark plugs.
SST 09155—-16100

CHECK CYLINDER COMPRESSION PRESSURE

Insert a compression gauge into the spark plug hole.

Fully open the throttle.
While cranking the engine, measure the compression
pressure.
HINT: Always use a fully charged battery to obtain
engine speed of 250 rpm or more.
Repeat steps {a} through {(c} for each cylinder.
NOTICE: This measurement must be dona in as short a
time as possible.
Compression pressure:
w/ TWC:
1,275 kPa (13.0 kgf/cm®, 185 psi} or more
w/o TWC:
1.226 kPa (12.5 kgf/em® 178 pal) or mora
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Minimum pressure:
w/ TWC:
932 kPa {9.5 kgf/em?, 135 psli)
w/o TWC:
883 kPa (8.0 kgf/cm?, 128 psi)
" Difference between each cylinder:
98 kPa (1.0 kaf/cm?, 14 psi) or less

(e) If the cylinder compression in one or more cylinders is
low, pour a small amount of engine oil into the cylin-
der through the spark plug hole and repeat steps (a)
through (c) for cylinders with low compression,
®  If adding oil helps the compression, it is likely that
the piston rings and/or cylinder bore are wormn or
damaged. :
® If pressure stays low, a valve may be sticking or
seating is improper, or there may be jeakage past
the gasket.
6. REINSTALL SPARK PLUGS
Using SST, install the 4 spark plugs.
SST 09155—-16100 _
Torgue: 18 N-m (180 kgf.cm, 13 ft.ibf)

_ 7. RECONNECT HIGH—TENSION CORDS TO SPARK
~ PLUGS |
8. RECONNECT DISTRIBUTOR CONNECTORS
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TIMING BELT

5 [ nr ]
COMPONENTS FOR REMOVAL AND
INSTALLATION
Gasket
- Timing Belt
Alternator Wire
L
No.2 Timing Bekt D ' 1&,
Cover
e Afternator
. Lonnector
RH Engine Mourting Plate Washer
Bracket iw/o A/C)
v Alternator
Gaskat
Mo.1 Timing Beit Timing Belt Guide
Cover ! #
— High-Tension Cord

104 {1,100, 80)

Crankshaft Pulisy
r
I
|
I
|
I
I
I
3 Enginga Wire
| Protectar
i ;
Camshaft Timing i
Pulley |
54 (550, 40} | @
*37(380. 2T}
MNo.1 |dler Pulley
42 1425, 31}

_-—-="" Oil Pump Pulley
Crankshaft Timing Pulley

[ N-m tkglFem, ftibf) | : $pacified torgue
* For use with SST

217081
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EG-35

5TIN

Adjusting
Bolt

TIMING BELT REMOVAL

(See Components for Removal and l_nm!lgt_loﬁ}

1-

(a)
(b)

(e}
(d)

(e)
(f

()
(h)

REMOVE RH ENGINE MOUNTING BRACKET
Remove the 3 bolts and mounting hrac!gat. £,

REMOVE ALTERNATOR

sT202: :
Disconnect the wire from the ¢lamp on the rear end
—— .

ST191: o

Disconnect the wire clamp from the clip on the alter-
nator. '
Disconnect the alternator connector. .
Remove the rubber cap and nut. and disconnect the

alternator wire.

Loosen the adjusting lock boit (w/ A/C), adjusting
bolt and pivot bolt. & N .
Remove the drive belt.

Remove the adjusting lock bolt (w/ A/C) or adjusting
bolt {w/o A/C) and pivot bolt.
Remove the alternator.
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3.
(a)

(b)

(a)

(b)

5.
(a)

REMOVE SPARK PLUGS

Disconnect the 4 high—tension cords at the rubber
boot. Do not pull the cords.

NOTICE: Pulling on or bending the cords may damage the
conductor inside.

Using SST, remove the 4 spark plugs.
SST 091656—18100

REMOVE NO.2 TIMING BELT COVER

ST202 only: :

Remove the 2 bolts, and disconnect the engine wire
protector from the alternator bracket and adjusting
bar. '

Ramove the 5 bolts, timing belt cover and "2 gaskets.

SET NO.1 CYLINDER TO TDC/COMPRESSION
Turn the crankshaft pulley and align its groove with
timing mark "0" of the Ne¢.1 timing belt cover,
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(b)

(b)

F

(a)

Check that the hole of the camshaft timing pulley is
aligned with the timing mark of the bearing cap.
If not, turn the crankshaft 1 revolution (360°).

REMOVE TIMING BELT FROM CAMSHAFT TIMING
PULLEY '
HINT (When re—using timing belt): Place the match-

" .marks on the timing belt and camshaft timing pulley,

and place matchmark on timing belt to match the and
of the No.1 timing beit cover, . TR

Loosen the mounting bolt of the No.1 idler pulley and
shift the pulley toward the left as far as it witl go, and
tempeoerarily tighten it. :

Remove the timing belt from the camshaft timing
pulley.

REMOVE CAMSHAFT TIMING PULLEY

Using SST. remove the bolt and timing pullsy.

SST 09246-63010, 0996010010 (09962—01000,
09882 -~-01000)
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8.
(a)

REMOVE CRANKSHAFT PULLEY
Using SST (and bolt). remove the pulley bolt.
SST (ST202)
0921354016 (91661 —60855 for Type A),
09330—00021 ' '
Bolt: Part No. 91121 —40665 for Type B
HINT: '
e  Either of 2 typss of pulley may be used, each with
its own bolt size, Type A and Type B.
®  When using bolt Type B, a plate washer must be
inserted betwesn the bolt and SST.
SST (ST191) .
09213—-54015 (9214—00030).
09330-00021 .
HINT (When re—using timing beit): After loosening
the crankshaft pulley boit, chack that the timing belt
matchmark aligns with the end of the Ne.1 timing belt
cover when the crankshaft puiley groove is aligned
with the timing mark "0" of the No.1 timing belt cover.
If the matchmark does not align, align as follows:
When matchmark is misaligned clockwise: =~
#  Align the matchmark by pulling the timing belt up
on the water pump pulley side while turning the
crankshaft pulley counterclockwise. )

¢  After aligning the matchmark, hold the timing
belt. And turn the crankshaft pulley clockwise,
and align its groove with timing mark “0" of the
No.1 timing belt cover. :

When matchmark is misaligned counterclockwise:

® . Align the matchmark by pulling the timing belt up
on the No,1 idler pullay side while turmning the
crankshaft pulley clockwise.
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o  After aligning the matchmark, hold the timing
belt. And turn the crankshaft pulley counter-
clockwiss, and align its groove with timing mark
"0" of the No.1 timing belt cover.

(b) ST202: L

Using SST, remove the pullsy.

$ST 09950—50010 {09951 —05010, 0985205010,
0995305010, 09963—06020,
08954 —056020 for Type A,
08954—06010 for Type B)

HINT {When re—using timing belt): Remove the pullay

without turning it.

(¢} STI191:
Using SST, remove the pulley.
SST 09950—50010 (09961 -~ 05010, 0995205010,
0995305010, 089953—-05020, 09954—05010) -
HINT (When re—using timing belt): Remove the pulley
without turning it. :

8. REMOVE NO.1 TIMING BELT COVER
Remove the 4 bolts, timing belt cover and gasket.

10. REMOVE TIMING BELT GUIDE
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I\ P13514

1.

12

13.

14.

18.

REMOVE TIMING BELT

HINT (When re—using timing belt): Draw a direction
arrow on the timing belt (in the direction of engine
revolution), and place matchmarks on the timing belt
and crankshaft timing pulley.

REMOVE NO.1 IDLER PULLEY AND TENSION
SPRING
Remove the bolt, pulley and tension spring.

REMOVE NO.2 IDLER PULLEY
Remove the bolt and pulley.

REMOVE CRANKSHAFT TIMING PULLEY

If the puliey cannot be removed by hand, use 2 screw-
drivers. '

HINT: Position shop rags as shown to prevent
damage. ;

'REMOVE OIL PUMP PULLEY

Using SST, remove the nut and pulley.
SST 08960—10010 (09862 - 01000, 09863 —00500)
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EM3336

TIMING BELT COMPONENTS INSPECTION

1.

(a)

{b)

(e}

(d)

INSPECT TIMING BELT

NOTICE: . -

» Do not bend. twist or turn the timing belt inside out.

* Do not aliow the timing belt to come into contact
with oil, water or steam. '

# Do not utilize timing belt tension when inﬁtalllng or g

removing the mounting bolt of the cemshaft timing
sulley. . S E hiead
If thers are any defects as shown in the illustration,
check the following points:
Premature parting ,
¢  Check for proper installation.
¢ Check the timing cover gasket for damage and
proper installation. '

If the belt teeth are cracked or damaged, check to see
if either camshaft or water pump is locked.

If there is noticeabla wear or cracks on the belt face,
chack to ses if there are nicks on the side of the idler
pulley lock.

if there is wear or damage on only one side of the beit.
check the belt guide and the alignment of sach pulley.
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EM3341

0
U

—=——Free Length———mw=)

P15243

(e)

(b}

If there is noticeable wear on the belt teeth, check the
timing cover for damage and check gasket has been
installed correctly and for foreign material on the
pulley teeth, '

If necessary, replace the timing belt.

INSPECT IDLER PULLEYS
Check that the idler pulley turns smoothly.
If necessary, replace the idler pulley.

INSPECT TENSION SPRING =
Measure the free length of tension spring.
Free length:

48.0 mm {1.811 in.) ,
If the free length is not as specified, replace the
tension spring. ' _ :
Measure the tension of the tension spring st the
specified installed length. _
Installed tension (at 50.56 mm (1.988 in.)):

32 — 37 N(3.25 — 3.75 kgf, 7.2 — 8.3 Ibf)
If the installed tension is not as specified, replace the
tension spring.
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P1E43

36 mm.

TIMING BELT INSTALLATION

{See Components for Removal and Installation)

1.
(a)
{b)

(a)

(b)

(a)

(b)

(a)
(b)

(c)

(d)

(s)

INSTALL OIL PUMP PULLEY

Align the cutouts of the pulley and shaft, and slide on
the pulley.

Using SST, install the pulley nut.

SST 099680—10010 {09982 —01000, 09963 —00500)
Torque: 28 N-m (280 kgf-em, 21 ¥t.1bf)

INSTALL CRANKSHAFT TIMING PULLEY

Align the timing pulley set key with the key groove of
the pulley.

Slide on the timing pulley, facing the flange side
inward.

INSTALL NO.2 IDLER PULLEY

Install the pulley with the bolt.

Torque: 42 N-m {425 kgf-cm, 31 ft-1bf)

HINT: Usa the 35 mm (1.38 in.) long belt
Check that the idler pullay maves smoaothly.

TEMPORARILY INSTALL NO.1 IDLER PULLEY AND
TENSION SPRING ) )

Align the brackst pin hole with the pivot pin.

Install the pulley with the bolt. Do not tighten the bolt
yot.

HINT: Use the 42 mm (1.85 in.) long boit.

Install the tension spring.

Pry the pulley toward the left as far as it will'go and
tighten the bolt.
Chaeck that ths idler pulley moves smoothly.
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{a)

(b}

(c)

7.
{a)
(b}

(?)
(b)

TEMPORARILY INSTALL TIMING BELT
NCTICE: The engine should be cold.

Using the crankshaft pulley bolt, turn the crankshaft
and align the timing marks of the crankshaft timing
pulley and cil pump body.

Remove any oil or water on the crankshaft pulley, cil

- pump pulley, water pump pulley, No.1 idler pulley and

No.2 idler puliey, and keep them clean. -

Install the timing belt on the crankshaft timing pullay,
oil pump pulley, No.1 idler pulley, water pump pullay
and No.2 idler pulley. Ty _

HINT {(Whan re—using timing belt): Align the points
marked during removal, and install the belt with the
arrow pointing in the direction of engine revolution.

INSTALL TIMING BELT GUIDE
Instail the guide, facing the cup side outward.

INSTALL NO.1 TIHINIG_ BELT COVER
Install the gasket to the timing belt cover.
Install the timing belt covar with the 4 bolts.

INSTALL CRANKSHAFT PULLEY

Align the pulley set key with the key grocove of the

pulley, and slide on the pulley.

Using SST (and bolt), install the putley belt.

SST (ST202) :
09213—54015 (91651 —80865 for Type A),
02330-00021 B

Bolt: Part No. 81121 —40665 for Type B .
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EG-45

15253

- -{a)
. (b)

10.
(a)

(b)

1.

SST (ST191)
09213—-54015 (09214 —-00030),
09330-00021

Tarque: 108 N-m {1,100 kgf-cm. 80 ft-Ibf)

INSTALL CAMSHAFT TIMING PULLEY
Align the camshaft knock pin with the knock pin
groove of the pulley, and slide on the timing pulley.
Using -SST. install the pulley bolt.
SST 0924963010, 08960— 10010 (08962 -01000.
09963—01000)
Torque:
54 N-m (550 kgf.em, 40 ftibh)
37 N-m (380 kgf-cm, 27 ft-IbD) for SST
HINT: Use a torgus wrench with a fulcrum length of
340 mm(13.39 in.). o
SET NO.1 CYLINDER TO TDC/COMPRESSION
Turn the crankshaft pulley, and align its groove with
timing mark “0° of the No.1 timing belt cover.’

Using SST, turn the camshaft, and align the hole of
the camshaft timing puiley with the timing mark of the

"bearing cap. -

SST 09960— 10010 (09962 —01000, 09963 —-01000)

CONNECT TIMING BELT TO CAMSHAFT TIMING
PULLEY

- HINT {When re—using timing belt):

¢ Check that the matchmark on the timing belt

matches the and of the No.1 timing belt cover.
If the matchmark does not align, shift the meshing of
the timing belt and crankshaft timing pulley until they
align. (See step & on page EG—38)
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{a)

{b}

{a)

(b)

(c)

12.

e Align the matchmarks of the timing belt and
camshaft timing pulley.

Remove any oii or water on the camshaft timing
pulley, and keep it clean.

Connect the timing belt to the camshaft timing pulley,
and checking the tension bstwaen tha crankshaft
timing puiley and camshaft timing pulley.

CHECK VALVE TIMING
Loosan the No.1 idier pulley bolt 1/2 turn.

Slowly turn the erankshaft pulley 2 revolutions TDC to
TDC.
NOTICE: Always turn the crankshaft pulley clockwise.

- Check that each pulley aligns with the timing marks as.

shown in the illustration.
If the timing marks do not align, remove the timing
belt and reinstall it.
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(d) Slowly turn the crankshaft pulley 1 and 7/8 revolu-
tions, and align its groove with the mark at 45° BTDC
(for No.1 cylinder) of the No.1 timing balt cover.
NOTICE: Always turn thes crankshaft pulley clockwise.

(e} Tighten the mounting bolt of the No.1 idlsr pulley.
Torque: 42 N-m (426 kgf.cm, 31 ft.Ibf)

3. INSTALL NO.2 TIMING BELT COVER
(a) Install the gasket to the No.1 timing bslt cover.

(b)  Disconnect the engine wire protector betwesn the
cylinder head cover and No.3 timing belt cover.
(¢) install the belt cover with the B bolts.

(d) Install the engine wire protector to the 2 mounting
bolts of the No.2 timing bsit cover in the sequence
shown,
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A\
Adjusting
Lock
Bolt

(b):
: . bolt (w/ A/C) and adjusting boit.

{a)

14.
(a)

(b)

15.
(a)

(c)
(d)

ST202 only:
Install the engine wire protector to the alternator
bracket and adjusting bar with tha 2 bolts.

INSTALL SPARK PLUGS

Using SST, install the 4 spark plugs.

88T 09185—-16100

Torque: 18 N.-m {180 kgf-cm, 13 ftlbf)

Connect the 4 high~—tension cords to the spark plugs.

INSTALL ALTERNATOR

Install the alternator with the pivot bolt and adjusting
lock bolt (w/ A/C) or adjusting bolt {(w/o ALC). Do not
tighten the bolts yst. :

Install the drive belt with the pivot bolt, adjusting lock

Adjust the drive belt.
{See step 3 on page CH—B8) o
Tighten the pivot bolt, adjusting lock -bolt (w/ A/C)
and adjusting bolt (w/o A/C).
Torgue:
Pivot bolt _ o
B4 N-m (530 kgf.cm, 40 ftlbf)
Adjusting lock bolt (w/ A/C). or
_-Adjusting bolt (w/6 A/C) _
19 N.m {185 kgf-cm, 14 ft-Ibf)
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ST1N

{8) Connect the alternator connector.
{fy Connect the alternator wire with the nut and rubber
 cap.
(g} ST202:
Install the wire to the clamp on the rear end cover.
(h) ST191: ' o
Install the wire clamp to the clip on the altarnator.

16. INSTALL RH ENGINE MOUNTING BRACKET
Install the bracket with the 3 bolts,
Torque: 52 N-m (520 kgf.cm, 38 ft-1bf)
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CYLINDER HEAD
COMPONENTS FOR REMOVAL AND

INSTALLATION

L]

J
i
I
!
f

Accelerator Cable

Intake Manifald Bracket

- . o e B ey
¥

".‘
.

g

3

Throttle Body

LH Engine
& Hanger

L R T

% Grommet
Injector
% Insulator

Engine Wire

Insutator
Exhaust Manifold
49 {500, 38)
Exhaust Manifold Lower Heat
Stay a Insuiator
[ N-m {kgfem, #1567 ] : Specified torque L‘nm

% Non-reusable par;

PI74
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ST
EGR Valve and Vacuum Modulator
{w/! EGR)
\_H_h‘\
Accelarator Cable Bracket
_ ]
fRg o
R : 1 Throttle Body
Intake Manifold -  } No.2 Intake Manifold Stay
il _LHEngine
: O 7 _ ® = Hanger
. Y e ~_No.1lintake i
" Stay

34 (350, 25)
=29 (300, 22)

- Distributor

G 3 . e
VSV for EGH—% VR
{w/ EGR} & O-Ring : Water
+ Grommet Qutlet
Injector .
¥ insulator :
P w_.;__ '. .- -l
. Water Bypass
Pipe = -
Engine Wira
Upper Heat

Ingulator

Exhaust Manifold

Stay Lower Heat

Insulator

[N'm {kgfom, fribft | : Specified torque
4+ Non-reusable part

77
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High-Tensicn Cord Clamp

Spark Plug
ey PCVY Hose '
Grommset © @—Adjusting Shim
B —vatve Lifter
Cylinder Head Cover — Keopar—z—ty
o _ ©——Spring Retainer
=" ' Valve Spring
Gsst# . el SéaI? T
I 19 {199, 14) I ' : il
’ % Valve Guide
Bushing
Camshsft Bearing Cap dg;\"alve
¢ Camshaft '
Qil Seal Camshaft Sub Gear
Camshatft Timing - e Seepage EG-89
Pulley - st 49 (500, 36]
B4 {550, 40) 2nd Tuen 90°
*37 {380, Z7)

* [B—0il Pressure

: Switch:

Cylinder Head

Alternator Bracket
and RH Engine Hanger
Assambly

| N'm {kgf-cm, ftibf} | : Specified torque
* For use with SST
# Non-reusable part

P'l&!m.

e
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1.
zl

(a)

by
{c)

{d)
(e}

]
{g)

4.
(a)

30 N

CYLINDER HEAD REMOVAL (ST202)

{See Components for Removal snd Installa-tlonlj

DRAIN ENGINE COOLANT
REMOVE ACCELERATOR CABLE BRACKET
Remove the 2 bolts and accelerator cable bracket.

REMOVE ALTERNATOR

Disconnect the wire from the clamp on the rear end
cover.

Disconnect the alternator connector,

Remove the rubber cap and nut, and disconnect the
alternator wire.

Loosen the adjusting lock bolt (w/ A/C), adjusting
bolt and pivot bolt.
Remove the drive belt.

Remove the adjusting lock bolt (w/ A/C) or adjusting
bolt {w/0 A/C) and pivot bolt. .
Removae the alternator.

REMOVE DISTRIBUTOR
Disconnact the 2 distributor connectors.
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{b)

(c)

(@

tb)

(c)

Disconnect the high—tension cords at rubber boet,
Do not pull on the cords. _

NOTICE: Pulling on or bending the cords may damage the
conductor inside,

Removs the 2 bolts, and pull out the distribistor.

REMOVE EXHAUST MANIFOLD
Remove the § bolts and upper heat insulator.

- Remove the bolt, nut and manifold stay.

Remove the 6 nuts, exhaust manifold and gasket.
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EG-55-

(b)

(c)

8.
(a)

(d) Remove the 3 bolts and lower heat insulator.

DISCONNECT OIL PRESSURE SWITCH
CONNECTOR

. REMOVE WATER OUTLET

Disconnact the following connectors:
(1) Watsr temperature sensor connactor
(2) Water temperature sender gauge connector

Disconnect the following hoses from the water outlet:
(1) Radiator hose

(2) Water bypass pipe hose

(3) Heater water hose

{4} ISC valve water bypass hose

Remove the 2 nuts, water outlet and gasket.

REMOVE WATER BYPASS PIPE

Disconnect the following heses:

{1} ISC valva water bypass hose from water bypass
Mpe ;

(2) Heater water hose from water bypass pipe

(3) w/ Oil cooler: ' '
2 oil cooler water bypass hoses from oil cooler
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{b)

{c)
{d}

(a)

(b)

{c)
{d)
(e}
)

Remove the 2 bolts and 2 nuts.

Disconnect the water bypass pipe from the water
pump cover, and remove the water bypass pipe.
Remove the gasket and G —ring.

REMOVE THROTTLE BODY
Disconnect the following connectors:
{1} Throttle position sensor connector
(2) 1SC vaive connector

Disconnect the following hoses:

(1) Vacuum hose (for EVAP) from throttle body

(2) PCV hose from throttla body

(3) Air hosse (for A/C and PS idle—up) from ISC valve

Typs A:

Ramove the 4 bolts.

Type B:

Remove the 2 bolts and 2 nuts,

. Disconnect the throttle body from the intake mani-
- fold.

Remove the gasket.
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(a)

(k)

(a)
(b}

(a)

(b)

11.

12-

13.
14.

- 10. REMOVE A/C IDLE—UP VALVE

Disconnect the following connector and hoses:
(1) Idle—up valve connector '

(2} Air hose from intake manifold

(3) Air hoss from air tube

Remove the 2 bolts and idle—up valve.

REMOVE AIR TUBE

Disconnect the PS air hose from the intake manifold.
Remove the 2 bolts and air tube.

REMOVE VACUUM PIPE

Disconnect tha following hoses: :

(1) Vacuum sensing hose from gas filter on intake
manifoid . *

(2) Vacuum sensing hose from fuel pressure regula-
tor

Remove the bolt and vacuum pipe.

DISCONNECT KNOCK SENSOR CONNECTOR
DISCONNECT GROUND CABLE

Remove bolt, and disconnect the ground cable from
the intake manifold.
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156. DISCONNECT ENGINE WIRE
'{a) Remove the bolt, and disconnect the engine wire
protector from the LH side of the intake manifold.

{(b) Disconnect ths 4 injactor connectors.

{c) Disconnect the engine wire protector from the 2 bra-
ckats on the front side of the intake manifold.

(d) Remova the 2 bolts, and disconnect the angine wire
protector from the alternator bracket and adjusting
bar. :

{e) Disconnect the engine wire protector from the 2 mou-
nting bolts of the No.2 timing belt cover in the se-
quence shown. '
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EG-59

16.

17.

18.

19.
(a)
(b)

(c)

20.
(a)

(b)

P13670

(c)

P15305

DISCONNECT FUEL INLET HOSE FROM DELIVERY
PIPE

Remove the union bolt and 2 gaskets, and disconnect
the iniet hose from the delivery pipe.

DISCONNECT FUEL RETURN HOSE FROM RETURN
PIPE

DISCONNECT PCV HOSE FROM INTAKE
MANIFOLD

REMOVE INTAKE MAN!IFOLD

Remove ths 6 bolts and 2 nuts.

Disconnect ths sngine wire betwesn the intake mani-
fold and cylinder head.

Remove the intake manifold and gasket.

REMOVE DELIVERY PIPE AND INJECTORS
Ramove the 2 bolts and delivery pipe together with
the 4 injectors.

NOTICE: Bs carsful not to drop the injectors when rem-
oving the delivery pipe.

Remove the 4 insulators and 2 spacers from the cylin-
der head.

Pull out the 4 injectors from the delivery pipe.
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Fi6429

LT

{d) Remove the O—ring and grommaet from sach injector.

21. DISCONNECT TIMING BELT FROM CAMSHAFT
TIMING PULLEY . -
(See steps 4 to B on pages EG—36 and 37)

22. REMOVE CAMSHAFT TIMING PULLEY
Using SST, remove the bolt and timing pulley.
' SST 09249—63010, 09960— 10010 {09962—01000,
09963 ~-01000) '

23. REMOVE NO.1 IDLER PULLEY AND TENSION
SPRING - ST
Remove the holt, pulley and tension spring.

24. REMOVE NO.3 TIMING BELT COVER
Remove the 4 bolts and timing belt cover.
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RH Engine LH Engine Hangsr
Hanger o

Cord
PCV Hose Clamp
PCV

PCV Valve Hose

g
Grommet —-—@ i

—

(a)
(b}
(c)

NOTICE:

®  Support the timing belt. 30 the meshing of the cra-
nkshaft timing pulisy and timing belt does not shift.

o Be careful not to drop anything inside the timing
belt covar.

¢ Do not allow the belt to come inte contact with all,
watsr or dust.

REMOVE ENGINE HANGERS AND ALTERNATOR
BRACKET

Remove the 3 bolts, the alternator bracket and RH
engina hanger assambly. ‘
Remove the bolt and LH engine hanger.

REMOVE OIL PRESSURE SWITCH

. REMOVE CYLINDER HEAD COVER

Remove the 4 nuts, gremmets, head cover and gasket.

HINT: Arrange the grommsts in the correct ordar, so
that they can be reinstalled into their original posi-
tions. This minimizes any possibility of oil leakage due
to reuse of the grommets in differsnt positions.

REMOVE HIGH—TENSION CORD CLAMP, PCV
VALVE AND HOSES FROM CYLINDER HEAD
COVER

Remove the bolt and high—tension cord clamp.
Remave the PCV valve, hose assambly and grommet.
Remove the PCV hosa.
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29. REMOVE CAMSHAFTS

{b)

(o)

(d)

(e)

NOTICE: Since tha thrust clearance of the camshaft is

.small, the camsahaft must be kept level while It Is being

ramoved. If the camshaft ig not kept level, the portion of
the cylinder head rami‘vil"lq the shaft thrust may crack or
be damaged, causing the camshaft to seize or break. To
avoid this, the following steps should be carrled out.

Remove axhaust camshaft

" Sat the knock pin of the intake camshaft at 10 — 45°

BTDC of camshaft angle. - .
HINT: The above angle allows Ne.2 and Ne.4 cylinder
cam lobes of the exhaust camshaft to push their valve
lifters evenly. -

Secure the exhaust camshaft sub—gear to drive gear
with a service bolt.
Recommended service bolt

Thread diameter: & mm

Thread pitch: 1.0 mm -

Bolt length: 16 — 20 mm (0.63 — 0.79 in.)
HINT: When removing the camshaft, make sure that
the torsional spring force of the sub—gear has been
aliminated by the abova operation.

Remove the 2 bolts and rear bearing cap.

Uniformly loosen and remove the € bolts on the No.1,
No.2 and No.4 bearing caps in several passes, in the
sequence shown.

NOTICE: Do not ramove the No.3 bearing cap bolts at this
stage. .

Remove the No.1, No.2 and No.4 bearing caps.
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() Alternately loosen and remove the 2 bolts on the

No.3 bearing cap.

HINT: o _

e As the 2 No.3 bsaring cap bolts are loosaned,
make sure that the camshaft is lifted out straight
and level,

¢  If the camshaft is not baing lifted out straight and -
level, retighten the 2 No.3 bearing cap bolts. §
Then reverse the order of above steps from (f) to =

(a) and resst the knock pin of the intake camshaft
at 10 — 45° BTDC, and repeat steps from (b) to
(f) once again.
NOTICE: Do not pry on or attempt to force the oamghaft
with a tool or other object.

(g) Remove the No.3 bsaring cap and exhaust camshaft.

8. Remove intake camshaft

(a) Seot the knock pin of the intake camshaft at 80 —
115° BTDC of camshaft angle. C
HINT: The above angle allows the No.1 and No.3
cylinder cam lobes of intake camshaft to push their
valve lifters avenly.

(b) Remove the 2 bolts, front bearing cap and oil seal.

(c) Uniformly loosen and remove the 6 bolts on the No.1,
No.3 and No.4 bearing caps in saveral passes, in the

sequence shown,
NOTICE: Do not remove the No.2 bearing cap bolts at this

stage.
(d) Remove the No.1. No.3 and No.4 bearing caps.
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(o)

(f

(a)

(b}
{c)

(d)

30.

Alternately loosen and remove the 2 boits on the

No.2 bearing cap.

HINT: .

® As the 2 No.2 bearing cap bolts are loosened,

- make sure that the camshaft is lifted out straight
and level, after breaking adhesion on the front
bearing cap.

» |f the camshaft is not being lifted out straight and
level, retighten the 2 No.2 bearing cap bolts.
Reverse the order of above steps from (e) to (a)
and resat the knock pin of tha intake camshaft at
80 — 115° BTDC, and repeat steps from (b) to (e)
once again.

NOTICE: Do not pry on or attempt to forca the camshaft

with a tool or other object.

Remove the No.2 bearing cap and camshaft.

DISASSEMBLE EXHAUST CAMSHAFT
Mount the camshaft in a vise.
NOTICE: Be caraful not to damage the camshaft.

Insert service bolt A into the service hole of the
camshaft sub—gear.

Using a screwdriver, turn the sub—gear clockwiss,
and remove service bolt B. = '
NOTICE: Be careful not to damage the camsghaft.

Using snap ring pliers, remove the snap ring.
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(e} Remove the following parts:
(1) Wave washer
(2) Camshaft sub—gear
(3) Camshaft gear spring

31. REMOVE CYLINDER KEAD

(a) Uniformly loosen and remove the 10 cylinder head
bolts in saveral passes, in the sequence shown.
NOTICE: Cylinder baad warpage or cracking could result
from removing bolta in incorrect order. )

(b} Lift the cylinder head from tha dowels on the cylinder
block, and place the cylinder head on wooden blocks
on a bench. o .
HINT: If the cylinder head is off, pry between the
cylinder head and cylinder block with & screwdriver.
NOTICE: Be carefu! not to damage the contact surfaces
of the eylinder head and oylinder block. '




ENGINE — ENGINE MECHANICAL

2-

(a)
(o)
()

(d)
(e}

(f}
()

4.
(a)

3,

CYLINDER HEAD REMOVAL (ST191)

{Sse Components for Removal and Instaliation)
- 1. -

DRAIN ENGINE COOLANT :
REMOVE ACCELERATOR CABLE BRACKET
Remove the 2 bolts and accelerator cable bracket.

REMOVE ALTERNATOR
Disconnsct the wire clamp from the clip on the alter-

- nator.

Disconnect the alternator connactor.
Remove the rubber cap and nut, and disconnact the
altarnator wire. :

Loosen the adjusting lock bolt {(w/ A/C). adjusting
bolt and pivot boelt.
Remove the drive belt. -

Remove the adjusting lock bolt (w/ A/C) or adjusting
bolt (w/0 A/C) and pivot bolt. '
Remove the alternator.

REMOVE DISTRIBUTOR
Disconnect the 2 distributor connectors.
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(b) Disconnact the high—tension cords at rubber boot.

Do not pull on the cords.
ROTICE: Pulling on or bending the cords may damags the

conductor Inside. .

{c) Rsmove the 2 bolts, and pull out the distributor.

5. REMOVE EXHAUST MANIFOLD

(a) Remove the 5 boits and upper heéat ipsula_tor’..l '

(o) Remove the bolt, nut and manifold stay.

(¢} Remove the & nuts, exhaust manifolkd and gasket.
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{d) -Remove the 3 bolts and lower haat'insulat'or.

PLE39

6. DISCONNECT OIL PRESSURE SWITCH
CONNECTOR _ :

7. REMOVE WATER OUTLET _

(a} Disconnect the following connectors: &
(1) Water temperatura sender gauge connector
{2) Water tamperature sensor connector

Qil Pressure
Switch Connector
\‘\.

’(b) Diséonnect the following heses from the water cutlet:
- {1} Upper radiator hose
(2) Woater bypass pipe hose '
(3) Heater water hose '
(4) 1SC water bypass hose
(5) w/EVAP:
2 BVSV vacuum hoses

1 (c) -Remove the 2 nuts, water outlet and gasket.

8. REMOVE WATER BEYPASS PIPE
{a) Disconneact the following hoses: :
(1) 1SC valve water bypass hose from water bypass
Pipe : :
(2) Heater water hose from water bypass pipe
(3) wy/ Qil cooler: _
2 oil cocler water bypass hoses.from ol cooler
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{b) Removae the 2 bolts and 2 nuts.

{c) Disconnect the water bypass pipe from the water
pump cover, and remove the water bypass pipa.
(d) Rsmove the gasket and O—ring.

9. REMOVE THROTTLE BODY

(2) Disconnect the following connectors: -

~ (1) Throttie position sensor connector °
(2) ISC valve connactor '

'(b) Disconnect the following hoses:
(1) PCV hose from throttle body
(2) w/EGR: )
2 vacuum hoses from throttls body
(3) w/EVAP:
Vacuum hose from throttie body
(4) Air hose from air tuba

(c) Type A:
Remove the 4 bolts.
“(d) TypeB:
Remove the 2 bolts and 2 nuts. -
~ (e) “Remove the throttle body and gasket. -
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-30.

1L

(a)

-(b)

12.

13.

REMOVE LH ENGINE HANGER AND NO.2 INTAKE
MANIFOLD STAY

Remove the bolt, nut, engine hanger and manifold
stay. _

w/EGR: s ow = ow w

- REMOVE EGR VALVE AND VACUUM MODULATOR

Disconnect the following hoses: _
{1} Vacuum hose from port E of VSV for EGR
{2) Vacuum hose from port G of VSV for EGR

Loosan the union nut of the EGR pipe, and remove the
2 nuts, EGR valve, vacuum modulator, vacuum hoses
assembly and gasket. '

REMOVE NO.1 INTAKE MANIFOLD STAY
Remove the 2 bolts and manifold stay.

DISCONNECT CONNECTORS AND CABLE
Disconneact the following connectors and cable:
(1} Knock sensor connector '

- {2).-w/ EGR:

-V8V connector for EGR .
(3) Ground cabls
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Return Hose " =

F13840

14. REMOVE AIR TUBE

(a)

(b)

16

(a)

{b)
{c)

16.

Disconnect the following hosas:

(1) Vacuum sensing hose from fuel pressure regula-
tor

(2) Vacuum sensing hose from gas filter

{3) Air hose for PS air control valve from intake
manifold '

(4) Air hose for A/C idle—up valve from air tube

(5) 2 air hoses for PS sir control valve from air tube

Ramove the 2 bolts and air tube.

. DISCONNECT FUEL INLET HOSE FROM DELIVERY
PIPE
Disconnect the clamp of the engine wire from the wire
brackset,

Using S8T, loosen the fusl pulsation damper.

SST 08612—-24014 {09617—24011)

Remove the fusl pulsation damper and 2 gaskets, and
disconnact the fuel inlet hose from the delivery pipe.
DISCONNECT FUEL RETURN HOSE FROM RETURN
PIPE
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P13

17. w/ EGR:

18.

(a}

(b).

e

(d)

REMOVE VSV FOR EGR
Remove the bolt and VSV.

REMOVE INTAKE MANIFOLD

Disconnect the following hoses:

(1) PCV hose from intake manifold

(2) Air hose for A/C idle—up valve from intake man-
ifold . _ ' _

(3) Vacuum hose for vacuum sensor.from gas filter

{4) Vacuum hose for brake booster from intake man-
ifold ;

Disconnect the 2 clamps of the angine wire protactor
from the mounting bolts of the No.2 timing belt cover
in the sequence shown. "y o=

Disconnect the 2 clamps of the angine wire from the
wire brackets on the intake manifold. ©~ =

_Remove the 8 bolts, 2 nuts, intake manifeld and

gasket.
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19. REMOVE DELIVERY PIPE AND INJECTORS
(a) Disconnect the 4 injector connactors.

(b) . Remove the 2 boits and delivery pipe together with
the 4 injectors. .
NOTICE: Be careful not to drop the inlectors when rem-

oving the delivery pips.

(c) Remove the 4 insulators and 2 spacers from the cylin-
der head. '

(d) Pull-out the 4 injectors from tha delivery pipe.

(e} Remove the O—ring and grommet from each. injector.
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20. DISCONNECT TIMING BELT FROM CAMSHAFT
TIMING PULLEY
(See stops 4 to 6 on pages EG—36 and 37)

21. REMOVE CAMSHAFT TIMING PULLEY
- Using SST, remove the bolt and timing pulley.
SST 08248—63010, :09'960-1 0010 (09883 -01000)

22. REMOVE NO.1 IDLER PULLEY AND TENSION
SPRING - :
Remove the bolt, pulley and tension spring.

- 23. REMOVE NO.3 TIMING BELT COVER

Remove the 4 bolts and timing bslt cover.

NOTICE:

&  Support the timing belt. so the meshing of the cra-
nkshaft timing pullsy and timing bsit doss not shift,

®  Ba carsful not to drop anything inside the timing
belt cover.

® Do not allow the beilt to come into contact with cil,
watsr or dust. '
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24, REMOVE ALTERNATOR BRACKET AND RH ENGINE
HANGER
- Remove the 3 bolts, alternator bracket and engine
hanger assembly. '
25. REMOVE OIL PRESSURE SWITCH

26. REMOVE CYLINDER HEAD COVER
.(See step 27 on page EG—61)

27. REMOVE HIGH — TENSION CORD CLAMP, PCV
VALVE AND HOSE FROM CYLINDER HEAD COVER
(See step 28 on page EG—61)

28. REMOVE CAMSHAFTS
(See step 29 on page EG—62)

29. DISASSEMBLE EXHAUST CAMSHAFT
(See step 30 on page EG—64)

30. REMOVE CYLINDER HEAD
(See step 31 on page EG—65)
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1.

(a) |

(b)

CYLINDER HEAD DISASSEMBLY

-{See Components for Removal and Installation)

REMOVE VALVE LIFTERS AND SHIMS

" HINT: Arrange the valve lifters and shims in the cor-

rect order.

- REMOVE VALVES

Using SST, compress the valve spring and remove the
2 kespers.
SST 09202—-70010

Remove the following parts:
(1} Spring ratainer

(2) Valve spring

(3) Valve

(4) Spring seat

HINT: Arrange the valves, valve springs, spring seats
and spring retainers in the correct order.
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. (e)

:

(a)

(b)
(c)

> »

CYLINDER HEAD COMPONENTS
INSPECTION AND REPAIR

Using needie —nose pliers, remove the oil seal.

B IR—T

CLEAN TOP SURFACES OF PISTONS AND
CYLINDER BLOCK

Turn the crankshaft, and bring each piston to top dead
center (TDC). Using a gaskat scraper, remove all the
carbon from the piston top surfacs.

Using a gasket scraper, remove all the gasket material

from the cylinder block surface.

Using compressed air, blow carbon and oil from the
- bolt holes. B

CAUTION: Protect your eyes when using high—pressurse

compressed air.

CLEAN CYLINDER HEAD -

.Remove gasket material

Using a gasket scraper, remove 3ll the gasket material
from the cylinder block contect surface.

NOTICE: Be careful not to scratch the cylinder block
contact surface.

. . Clean combustion chambers
Using a wire brush, removeé all the carbon from the

combustion chamber. :
NOTICE: Ba careful not to scratch the cylinder block

contact surfaoe. '
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C.

Clean valve guide bushings
Using a valve guide bushing brush and solvent. clean
all the guide bushings.

Clean cylinder head
Using a soft brush and solvent, thoroughly clean the
eylindes head.

INSPECT CYLINDER HEAD

Inspect for flatness .
Using a precision straight edge and feeler gauge, mea-

. sure the surfaces contacting the cylinder block and
-the manifolds for warpage. B, T

Maximum warpsge: . T
Cylinder block side '
0.05 mm (0.0020 in.)
Manifold sida :
0.08 mm (0.0031in.)
If warpagse is greater than maximum, replace the cylin-

. der head.

Inspect for cracks _
Using a dys penetrant, chack the combustion cham-
ber, intake ports, exhaust ports' and cylinder block

-surface for cracks.

If cracked, replace the cylinder head.
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4. CLEAN VALVES

(a) Using a gaskst scraper. chip off any carbon from the
valve head.

{b) - Using a wire brush, thoroughly clean the valve.

5. INSPECT VALVE STEMS AND GUIDE BUSHINGS
(a) Using a caliper gauge, measure the inside diameter of
ths guids bushing.
Bushing inside diamater:

6.010 — 6,030 mm (0.2368 — 0.2374 in.)

N

B T

B Rt AT W AR

PO313S6 PO

&

“(b) VUsing a micrometer, measure the diameter of the

valve stem.
Valve stem diameter:
( Intake -
5.970 — 5.985 mm {0.2350 — 0.2356 in.)
Exhaust

5.965 — 5.980 mm {0.2348 — 0.2354 In,)

EaN0383 EMDIGH 200052

(c) . Subtract the valve stem diamseter measurement from
the guide bushing inside diameter measurement.
Standard oll clsarance:;

Intake :
0.025 — 0.060 mm (0.0010 — 0.0024 In.)
Exhauat
0.030 — 0.086 mm (0.0012 — 0.0026 In.}
Maximum oil clearancs:
Intaks
0.08 mm (0.0031 in.)
Exhaust
0.10 mm (0.0039 in.) _
If the clearance is greatsr than maximum, replace the
valve and guide bushing.
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Beth intake and exhaust

.Bushing bore diamater ' 1
en in) Bushing size . |
10.985 - 11.012 ‘
(0.4325 — 0.4335) Mee BT0
11.035 - 11.062
(0.4344 - 0.4355) His OF .08

6'

{a)

(b)

{c)

(d)

(e}

IF NECESSARY. REPLACE VALVE GUIDE"
BUSHINGS

Exhaust {(w/ Snap Ring): )

Insart an old valve wrapped with tape into tha valve
guide bushing, and break off the valve guide bushing
by hitting it with 8 hammer. Remove the snap ring.
HINT: Wrap the tape approx. 8 mm {0:31 in.) from the
valve stem end. _ '
NOTIGE: Be caresful net to damage the valve lifter hole,

Gradually haat the ¢ylinder head t¢ 80 — 100°C (176
— 212°F).

Using SST and a hammer, tap out tha guide bushing.
SST 09201-10000 {09201 —010860).
-08808~30022 (09808—-0501 0)

Using a caliper gauge, measure the bushing bore di-

. ameter of the eylindar head.

Select a new guide bushing (STD or O/S 0.06).
If the bushing bore diameter of the cylinder head is
greater than 11.012 mm {0.4336 in.), machine the
bushing bore to the following dimension:

11.035 — 11.062 mm (0.4344 — 0.4355 in.)
If the bushing bore diameter of the cylinder head is
greater than 11.082 mm (0.4355 in.), replace the
cylinder head.
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Intake

Exhaust

Sharp & mm

-(f

(g}

(h)

(i)

HINT: Different bushings are used for the intake and
exhaust. :

Gradually heat the cylinder head to 80 — 100°C (176
— 212°F).

Intake:
Using SST and & hammer, tap in a new guide bushing
until there is 8.0 — 8.8 mm (0.315 — 0.348 in.)
protruding from the cylinder head.
SST 08201 —10000 (09201 —-01060),

08608—30022 (0980805010}
Exhaust:
Using SST and a hammer, tap in a new guide bushing
until the snap ring rmakes contact with the cylinder
head. ' ' '
SST 09201 -10000 (09201 —-01080),

08680830022 {09608—05010)

Using a sharp 6 mm reamer, ream the guide bushing
te obtain the standard specified clearance (See stap 5
on page EG—79) between the guide bushing and
valve stem. - '
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7. INSPECT AND GRIND VALVES
{a} Grind the valva enough to removs pits and carbon.
{b) Chack that the valve is ground to the correct valve
face angle.
Valvs face angle:
44.5°

EMQ254 EMD180 I0EA

|

{c) Check the valve head margin thickness,
Standard margin thicknoeas:
0.8 - 1.2 mm {0.031 — 0.047 in.)
Minimum margin thickness: "
| 0.5 mm (0.020 in.)

if the margin thickness is less than minimum, replace
Margin Thickness the valve.
. R

' ENGI 81

L1

=T {d) Check the valve overall length.
. Standard overall length:
Intake
; . 97.60 mm {3.8425 in.)
Overall Length Exhaust
98.46 mm {3.8760 in.)
Minimum overall length:
intake
87.1 mm (3,823 in.)
Exhaust
_ $8.0 mm {3.858 in.)
If the overall length is less than minimum, replace the
valve.
{e) Check the surface of the valve stem tip for wear.
If the valve stem tip is worn, resurface the tip with a
grinder or replace the valve.
NOTICE: Do not grind off mare than the minimum length.

8. INSPECT AND CLEAN VALVE SEATS
(a} Using a 45° carbide cutter, resurface the valve seats.
Remove only enough metal to clean the seats.
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(b) Check the valve seating position.
Apply a light coat of prussian blue (or white lead) to
the valve face. Lightly press the valve against the
seat. Do not rotate valve. cow ow

(e}’ Check the valve face and seat for the following:

e  [f blue appears 360° around the face, the valve is
concentric. If not, replace the valve.

X e |f blue appaars 360° around the valve seat, the i
EMO183 FMDEI5 % guide and face are qoncantri-_:. If not, rais_ys.'fa:ie '

the seat.

e Check that the seat contact is in the middle of the
vaive face with the following width;
10 — 1.4 mm (0.039 — 0.055in.) .
1f not, correct the valve seats as follows:
(1) i the seating is too high on the vaive face, use
30° and 45" cutters to correct the seat.

EMQras

(2) If the seating is too low on the valve face, use
76° and 45° cuttsrs to correct the seat.

EMQ186

(d) Hand—!lap the valve and valve seat with an abrasive
compound. :
{e) After hand—Ilapping. clean the valve and valve seat.

‘8. INSPECT VALVE SPRINGS
{a) Using a stesl square, measure the deviation of the
valve spring.
Maximum deviation:
2.0 mm {0,078 in.)
If the deviation is greater than maximum, repiace the
valve spring. '

Deviation —=dj=—
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EMOZB1

EM1628

EM2071

(b)

(¢}

10.

(a)
(b}

Using a vernier caliper, measurs the free langth of the.
valve spring.
Free langth:
- 41,98 — 41.99 mm (1.6620 — 1.6531 in.)
If the free length is not as specified, raplace the valve

- gpring.

Using a spring tester, measure the tension of the valve
spring at the specified installed length.
Installed tonsion: )
1654 — 189 N (167 - 18.3 kgt. 35.3 42.5 I)ﬂ
»t34.7mm (1.3661In.)

. f the installed tension is not as specified, replace the

vaive spring.

INSPECT CAMSHAFTS AND BEARINGS
Inapect camshaft for runout
Place the camshaft on V —blocks.
Using a dial indicator, measure the mrcla runott at the
centar journal. S
Maximum circle runout:
0.04 mm (0.0018 in.)
If the circle runout is graater than maximum, replace
the camshaft.

Inspact cam lobes Er
Using 2 micromatar, maasur'e.the_\ cam lobe height.
Standard cam lobe holght: -
Intaks
42.51 — 42.61 mm(‘l 6736 — 1 67?B|n]
Exhaust
40.36 ~ 40.45 mm ({1.6830 — 1.5928 In.)
Minimum cam lobe height:
Intake .
42.40 mm (1.6693 in.)
Exhaust
40.25 mm (1.5846 in.)
If the cam lobe height is less than minimum, replace
the camshaft.
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Free Distance

C.

(m)
(b)

- {e)

(d)

Inspect camshaft journals
Using a micrometer, measure the journal diameter,
Journel diameter: '

26.969 — 20.97% mm (1.0814 — 1.0620 In.}
If the journal diameter is not as specified, check the oil
clearance,

Inspect camshaft bearings

Check that bearings for flaking and scoring.

If the bearings are damaged, replace the bearing caps
and cylinder head as a set.

Inspect camshaft gear spring
Using a varnier caliper,. measure the free distance
between the spring ernds.
Free distance: ; :
225 — 22.9 mm (0.886 ~ 0.902 in.)

" If the free distance is hot as specified, replace tha gear

spring. ; :

Inspect camshaft journal oil clearance

Clean the bearing caps and camshaft journals.

Placs the camshafts on the cylinder head.

Lay a strip of Plastigags across each of the camshaft
journals.

Install the bearing caps,

(See step 4 on page EG—91)
Torque: 19 N:m {190 kgf-cm, 14 ftIbf)
NOTICE: Do not turn the camshaft.
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(e

{f

(g}

G.
(a)
(b)

H.
(a)

(b)

Remove the bearing caps.

Measure the Plastigage at its widest point.
Standard oll clsarancs:

0.026 — 0.062 mm {0.0010 — 0.0024 in.)
Maximum oil claarance:

0.10 mm {0.0038 in.)
If the oil clearance is -greater than maximum, replace
the camshaft. If necessary, replace the bearing caps
and cylinder head as a set.
Completaly remove the Plastigage.

Inspect camshaft thrust clearance

Install the camshaft. (See step 4 on page EG—91)
Using a dial indicator, measure the thrust clsarance
while' moving the camshaft back and forth.

Standard thrust clearance:
Intake
0.045 -~ 0.100 mm (0.0018 — 0.0039 In.)
Exhaust

0.030 — 0.085 mm (0.0012 — 0.0033 in.)
Maximum thrust clearance: s
intaks ‘
0.12 mm {0.0047 in.)
Exhaust :
0.10 mm {0.0039 in.)
If the thrust clearance is greater than maximum, re-
place the camshaft. If necessary, replace the beari
caps and cylinder head as a set. . :

Inspect camshaft gear backlash
install the camshafts without installing the exhaust
cam sub—gear. (See step 4 on page EG—91)

Using a dial indicator, measure the backlash.
Standard backlagh:

0.020 — 0.200 mm {0.0008 — 0.0079 in.)
Maximum backiash:
0.30 mm {0.0188 in.)

If the backlash is greater then maximum, replace the
camshafts,
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11. INSPECT VALVE LIFTERS AND LIFTER BORES
(a) Using a caliper gauge, measure the lifter bore diame-
ter of the cylinder head.
Liftor bore dismeter:
31.000 ~ 31.018 mm (1.2205 — 1.2213 in.)

(b) Using a micromater, measure ths liftar diameter.
Lifter diameter:
30.0686 — 30.976 mm (1.2187 — 1.2188 In.)

(c) Subtract the lifter diameter measurement from the
lifter bore diameter measurement. '
Standard oil clearance: :

0.024 — 0.052 mm (0.0009 — 0.0020 in.}) = -
Maximum qil ciearangas: Y s

0.07 mm {0.0028 in.)
If the oil clearance is greater than maximum, replace
the lifter. f necessary, replace the cylinder head.

Intake 12. INSPECT MANIFOLDS
Intake: ;
Using a precision straight edge and faeler gauge, mea-
sure the surface contacting the cylinder head for war-
page. ) : .
Maximum warpage:

0.30 mm (0.0118 in.)
If warpage is greater than maximum, replace the man-
pisoss ifold.

Exhaust:
Using a precision straight edge and feeler gaugse, mea-
sure the surface contacting the eylinder head for war-

pagse.
Maximum warpage:

0.30 mm (0.0118 in.)
If warpage is greater than maximum, replace the man-
ifold.

P30
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CYLINDER HEAD ASSEMBLY

oy -7

{See Components for Removal and Installation)

1.
(a}

(b)

{c}

HINT: :

® Thorecughly clean all parts to be assembied.

¢ Before installing the parts, apply new engine oil’
to all sliding and rotating surfaces,

e Replace all gaskets and oil seals with new ones.

INSTALL VALVES .
Using SST, push in a new oil geal.
SST 09201—-41020

HINT: The intake valve oil seal is gray and the exhaust
valve oil seal is black.

Install the following parts:
(1) Valve

(2) Spring seat

(3} Valve spring

{4) Spring retainer

Using SST. compress the valve spring and place the 2
keepers around the valve stem.
8ST 08202-70010
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(d

2.

()
(b)

1.._ 5
A.
(a)

(b}

(a}

(b)

Using a plastic—faced hammar, lightly tap the valve
stem tip to assure a proper fit.

INSTALL VALVE LIFTERS AND SHIMS
Install the valve lifter and shim. 9
Chack that the valva lifter rotates smoothly by hand.

CYLINDER HEAD INSTALLATION (ST202)

{See Components for Removal and Insta Nation)

INSTALL CYLINDER HEAD

Place cylinder head on cylinder block

Place a new oylinder head gasket in position on the
cylinder block.

‘NOTICE: Be careful of the installatlon direction.

Place the cylinder head in position on the cylinder

head gaskat. ' '

Instali cylinder head bolts

HINT: '

¢ The cylinder head bolts are tightened in 2 pro-
gressive steps (steps (b) and (d)).

e |f any cylinder head bolt is broken or deformed,.
replace it. : :

Apply a light coat of engine oil on the threads and

under the heads of the cylinder head bolts.

Install and uniformly tighten the 10 cylinder head

bolts and plate washers in several passes, in the se-

quence shown. ' _

Torque: 49 N-m {500 kgf.cm, 36 ft-Ibf) _

If any one of the cylinder head bolts does not meet the

torque specification, replace the cylinder head bolt.
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PORGT?

POBE18

(c)

{d)
(e)

{a)

(b)

(c)

(a)

(b}

Mark the front of the cylinder head bolt head with
paint.

Retighten the cylinder head bolts 80° in the numaerical
order shown,

Check that the painted mark is now at a 90° angle to
the front. '

INSTALL SPARK PLUG TUBES

Clean the cylinder head tubs holes of any residual
adhesive, oil or foreign particles. Remove any oil with
kercsene or gasoline. . . ' b
Screw the threads of the spark plug tube coated with
adhesive into the cylinder head. ' _

Using the spark plug tubs nut and a 30 mm socket
wrench, tighten the spark plug tubes.

Torgue: 39 N-m (400 kgf-cm, 28 ft-1bf)

ASSEMBLE EXHAUST CAMSHAFT

Mount the camshaft in a vise.
NOTICE: Be carsful not to damage the camshaft.

Install the following parts:

(1) Camshaft gear spring

(2) Camshaft sub—gear

(3} Wave washer

HINT: Align the pins on the gears with tha spring ends.
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{c)

)

(o)

4y}

(a)
{b)

(c)

Using snap ring pliers, install the snap ring.

Insert sarvice bolt A into the .service hole of the
camshaft sub—gear.

Using a screwdriver, align the holes of the camshaft
drive gear and sub—gear by turning camshaft sub—
gear clockwise, and install service boit B. '
NOTICE: Be careful not to damage the camshaft.

Align the gear teeth of the drive gear and sub—gear,
and tightsn service bolt B.

INSTALL CAMSHAFTS

NOTICE: Sin¢e the thrust clearance of the camshaft is
smail, the camshaft must be kept lsvel whils it is being
installed. If the camshaft iz not kept lavel, the portion of
the cylinder haad racsiving the shaft thrust may crack or
be damaped. causing the camshaft to saizae or break. Ta
avuoid this, the following steps should be carried out.

Install intake camshaft

Apply MP grease to the thrust portion of the cam-
shaft. '

Place the intake camshaft at 80 — 115° BTDC of
camshaft angle on the cyfinder head.

HINT: The above angle arrows the No.1 and No.3
cylinder cam lobes of the intake camshaft to push
their valve lifters evenly.

Apply seal packing to the No.1 bearing cap as shown,
Seal packing:
Part No. 08828 —000B0 or equivalent
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{d) Install the bearing caps in their proper locations.

. (8) Apply a light coat of engine oil on the threads and
under. the heads of the bearing cap bolts.
() Install and uniformly tightsn the 10 bearing cap bolts
= in several passes, in the sequence shown.. ;
Torque: 18 N-m {180 kgf-cm, 14 ft-Ibf) .

{g) Apply MP grease to a new oil seal lip.

(h} Using SST and a hammer, tap in the oil seal.
SST 09223-46011 o

B. Install exhaust camshaft _

(a) Set the knock pin of the intake camshaft at 10 — 45°
BTDC of camshaft angls.
HINT: The above angle allows the No.2 and No.4
cylinder cam lobes of the exhaust camshaft to push
their valve iifters evenly. T
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‘(b) Apply MP grease to the thrust portion of the cam-
shaft.

(c) - Engage the exhaust camshaft gear to the intake cam-

- -shaft gear by matching the timing marks on sach gear.

(d) Roll down the exhaust camshaft onto the bearing

journals while engaging gears with each other,
NOTICE: Thers are also sssembly reference marks on

sach gear as shown in the llluetration. Do not use these
marks.

(&) Turn the intake camshaft clockwise or counterclock-
wise a little until the exhaust camshaft sits in the
bearing journals evenly without rocking the camshaft
on the bearing journals.

NOTICE: it is very important to replace the camsheaft in
the bearing journalz avenly while tightening bearing caps
in the subsequent steps.

{f) Install the bearing caps in thair proper I¢écations.

“{g} Apply a light coat of engine oil on the threads and
‘" under the heads of the bearing cap bolts. .
(h) Install and uniformly tighten the 10 bearing cap bolts
: in several passaes, in the sequence shown.
Torque: 19 N-m (190 kgf.cm. 14 ft.Ibf)

(i) Remove servica bolt B.
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5.
8.
{a)
(b)
(c)
4
[3) Q
S
PORe
7.
(a)
{b)
(c)
8.
)
(b)
QO
M -
EZ : Seal Packing
PO |

CHECK AND ADJUST VALVE CLEARANCE
(See page EG—19)
Turn the camshaft and position the cam lobe upward,
and chack and adjust the valve clearance,
Valve clearance (Cold): : ’
Intake )
0.19 — 0.29 mm (0.007 — 0.011% in.)
. Exhaust
0.28 - 038 mm f001f - 0.018 in.)

INSTALL SEMI—CIRCULAR PLUGS
Remove any old packing (FIPG) matsrial.
Apply seal packing to the sami—circular plug grooves.
Seal packing:
Part No. 0BE828—00080 or aquivalsnt

Install the 2 semi—circular plugs to the cylinder head.

INSTALL PCV VALVE, PCV HOSE AND
HIGH—TENSION CORD GLAHP TO CYLINDER

- HEAD

Install thﬁ high—tension mrd clamp \mth the bolt,
Install the grommet, the PCV valve and hose assem-
bly.

Install the PCV hosa.

INSTALL CYLINDER HEAD COVER
Remove any old packing {FIPG) material.
Apply seal packing to the cylinder head as shown in
tha illustration, .
Seal packing: _ '
Part No. 08826 — 00080 or equivalent
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(¢} Install the gasket to the head cover.
(d) Install the head cover with the 4 grommets and nuts.
- Uniformly tightan the nuts in several passes.
Torque: 23 N-m {230 kgf-cm, 17 ft-Ibf)
HINT: Install the grommets so that their markings are
as shown in the illustration.

P1¥R22
8. INSTALL OIL PRESSURE SWITCH
(a) Apply adhesive to 2 or 3 threads.
Adhesgive: :
Part No. 08833 — 00080, THREE BOND 1324 or
squivalant

P |
RH Engine LM Engine Hanger {b) Install the oil pressure switch.
Hanger s, OB 10. INSTALL ENGINE HANGERS AND ALTERNATOR
_ BRACKET j :
L (a) Install the alternator bracket and RH enginw hanger

assembly with the 3 bolts.
Torque: 42 N.m (425 kgf-cm, 31 ft.]bf)

F?imre (b) Install the LH engine hanger with the bolt.
TR tf \/ Switch Torque: 25 N-m (250 kgf.cm, 18 ft-ibf)
Prsses %. Alternator Bracket  yan

11. INSTALL NO.3 TIMING BELT CQVER
Install the timing beit cover with the 4 boits.
Torque: 7.8 N-m (80 kgf.cm, 84 in.-Ibf)

12. TEMPORARILY INSTALL NO.1 IDLER PULLEY AND
TENSION SPRING

(a) Align the bracket pin hole with the pivet pin.

(b) Install the pulley with the bolt. Do not tighten the bolt
yet,

(c) Install the tension spring.
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P15346

(d)
(e)

13.

(a)
(b)

14.

15.
{a)

{b)

{c}

(d)

Pry the pulley towaerd the left as far as it will go and
tighten the bolt.
Check that the idler pulley moves smoothly.

INSTALL CAMSHAFT TIMING PULLEY
Align the camshaft knock pin with the knock pin

. groove of the pullay, and slide on the timing putley.

Using SST, install the pullay boit.
SS8T 09245—-863010, 0896010010 (08962 ~01000,
09963—-01000) ' B
Torque:
54 N-m {550 kgf-cm. 40 f¢.ibh)
37 N-m (380 kg¥f-cm, 27 ft-Ibf) for SST
HINT: Use a torque wrench with a fulcrum length of
340 mm (13.39 in.}) ' -

CONNECT TIMING BELT TO CAMSHAFT TIMING

PULLEY
(See steps 10 to 13 on pages EG—45 to 47)

INSTALL INJECTORS AND DELIVEHY PIPE

Install & new grommet to each injector.

Apply a light coat of gascline onto 2 new O—ring, and
install it to each injector. )

While turning the injector clockwise and counter-
clockwise, push it to the delivery pipe. Install the 6
injectors. :

Position the injector connector upward.
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(o)

(f
(g)

(h)

)

186.
{a)

{b)
{c)

Place 4 new insulators and the 2 spacers in pomtmn
on the cylinder hsad.

Attach the 4 injectors together with the delivery pips
to the cylinder head.

Temporarily install the 2 bolts holding the delivery
pipe to the cylinder head. -

Chack that the injectors rotate smoothly.

HINT: If injectors do not rotate smoothly, the probable
cause is incorrect installation of O0—rings. Replace the
O-—rings. : '
Position the injector connector upward.

Tighten the 2 bolts holding the delivery pipe to the
eylinder head. '
Torque: 13 N-m (130 kgf.cm, Eft i)

INSTALL INTAKE MANIFOLD

Insert the intake manifold between the cylinder head
and dash panel. .

Insert the anglne wire between the c:vllnder head and
intake manifold.

install a new gasket and the Intake manifold with the
8 bolts and 2 nuts. Uniformly . tlghten the bolts and
nuts in several passes. . -
Torque: 19 N-m (185 kgf-cm. 14 ft Ibf}
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17. CONNECT PCV HOSE TO INTAKE MANIFOLD
18. CONNECT FUEL INLET HOSE TO DELIVERY PIPE
Connect the fuel inlet pipe to the delivery pipe with 2
new gaskets and the union bokl.
Teorque: 34 N-m (360 kgf-cm, 25 ft.Ibf)
NOTICE: Be careful of tha fuel intat hose installation
direction. ' '

19. CONNECT FUEL RETURN HOSE TO RETURN HOSE

20. INSTALL ENGINE WIRE 5

(a) Install the engine wire protactor to the 2 mounting
bolts of the No.2 timing belt cover in the sequence
shown. -

(b} Install the engine wire protector to the alternator
bracket and adjusting bar with the 2 bolts.

(c) Install the engine wire protector to the 2 brackets on
tha front side of the intake manifold.

(d) Connect the 4 injector connectors.
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() - Install the engine wire protector to the LH side of the
intake manifold with the bolt. :

21. CONNECT KNOCK SENSOR CONNECTOR
. 22. INSTALL GROUND CABLE
Install the ground cable with the boit.

Kr:?k_ . U
= 10l ol 12

23. INSTALL.VACUUM PIPE ) _
(a) Install the vacuum pipe with the bolt.
(b) Connect the following hoses: -~ -~ -
. (1) -Vacuum sensing hose to gas filter on intake -
manifold T £ D
(2) Vacuum sensing hose to fusl 'prassuj'a-_faguiator

24. INSTALL AIR TUBE
(a) Install the air tube with the 2 holts. -
- (b) Connect the PS air hose to the intake manifold.

25. INSTALL A/C IDLE—UP VALVE
{a) Install the idle—up valve with the 2-bolts. .
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\ fe
‘ Protrusion
I ﬂ Downward o

(6)

. 26.
{a)

(b)

(c)

(d}

{8) .

- (1} Threttls position sensor c:-onnactdr

Connect the following connector and hoses:
(1) ldle—up valve connector

(2) Air hose to intake manifold

(3) Air hose to air tube

"INSTALL THROTTLE BODY i
. Place a new gasket on the intake manifold, facing the

protrusion downward.

Type A:

Install the throttle bady with the 4 boits.

Torque: 19 N.m (185 kgf-cm. 14 ft-1bd)-

- HINT: Different bolt lengths are used for the Lipp&!;

and lower sides,
Bolt length: _
Upper side: 40 mm (1.57 in.)
Lower side: 55 mm (2.17 in.)
Type B: "
Install the throttle body with the 2 bolts and 2 nuts.
Torque: 18 N-m (196 kgf-om, 14 ft.Ibf) o
Connect the following hoses: _
{1) Vacuum hose (from charcoal canister) to throttle
body ;
(2) PCV hose to throttle body
(3) Air hose (for A/C and PS idle—-up) to ISC valve

Connect the following connectors:

(2} ISC valve connector
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(a)
o)
(d)

* {e)

L

(a)

~ (b)

2T

‘INSTALL WATER BYPASS PIPE

Install a new gasket to the water pump cover.

Install a new O —ring to the bypass pipe.

Apply soapy water on t'hg.ID—ring.

Connect the water bypass pipe to the water pump
covaer. ' ‘

install the bypass pipe with the 2 nuts and 2 bolts.
Torqua:

Nut: 9.3 N-m (98 kgf-cm, 82 In.-Ibf)

Bolt: 19 N-m (195 kaf-cm, 14 f1.1bf)

Connect the following hoses:

(1) 1SC valve water bypass hose to watai bypgss

- pipe . _ _
(2):* Heater water hose to water bypass pipe
(3) w/ Qil cooler: : g
2 oil cooler watar bypass hoses to oil ¢ooler

INSTALL WATER QUTLET ST R

Install a new gaaki and the water outlet with the 2
nuts.
Torque: 15 N-m (150 kgf.em, 11 frlbf) .

Connact the following hoses to the water outlet:
(1) Radiator hose _ ¢

(2) Water bypass pipe hose

(3) Heater water hose '

(4) ISC valve water bypass hose
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Oil Pressure Switch Connector (o). Connect the following connectors:
‘P Ny (1) Water teamperature sensor connector
{2} Water temperature sander gauge connector
29. CONNECT OiL PRESSURE SWITCH CONNECTOR

E

30. INSTALL EXHAUST MANIFOLD =~ -
(a) Install the lower heat insulator to the exhaust mani-
fold with the 3 bolts.

(b) . Install a new gasket and the exhaust manifold with 6
~new nuts. Uniformly tighten the nuts in several
" passes. wow R -
Torque: 49 N-m (600 kgf-cm. 36 #t-Ibf} -

{c) Install the manifold stay with the bolt and ndt. -
- Torgue: 42 N-m (426 kgf-em, 31 ftibf)

. (d) Install the upper heat insulator with & bolts.
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21154

3.

(a)

(b)
(c)

(d)

{e)

]
(0)

INSTALL DISTRIBUTOR
Turn the erankshaft clockwise, and position the slit of
the intake camshaft as shown in the illustration.

Install a new O —ring to the housing.
Apply a light coat of engine il on the O—ring.

Align the cutout portion of the coupling with the
protrusion of the housing. = :
Insert the distributor, aligning the center of the fiange
with that of the bolt hola on the cylinder head. '

Lightly tighten the 2 bolts. _
Connect the 4 high—tension cords to the spark plugs.
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{h)

32.
(a)

{b)
()
(d)

33.

4.

Connaot the 2 distributor connecters.

INSTALL ALTERNATOR

Install the altsrnator with the pivot bolt and adjusting
lock bolt {w/ A/C) or adjusting bolt (w/o A/C). Do not
tighten the bolts yet. '

Install the drive belt with the pivot boit, adjusting lock
bolt (w/ A/C) and adjusting bolt.
Adjust the drive bslt. _
(Ses step 3 on page CH—B) T :
Tighten the pivot bolt. adjusting lock bolt {w/ A/C)
and adjusting bolt (w/o A/C).
Torque:
Pivot bolt _
54 N-m {530 kgf-cm, 40 ft.Ibf)
Adjusting lock bolt {w/ A/C), or
Adjusting bolt (w/0 A/C)
19 N-m (185 kgf-cm, 14 fIbf) _
Connect the alternator connector. ¢ ' B
Connect the altemnator wire with the nut and rubbe
cap. :
Instali the wire to the clamp on the rear end cover.

INSTALL ACCELERATOR CABLE BRACKET
Install the accelerator cable bracket with the 2 bolts.
FILL RADIATOR WITH ENGINE COOLANT



_ENGINE — ENGINE MECHANICAL

EG-105

CYLINDER HEAD INSTALLATION (ST197)

{See
1.

2.

Components for Removal end Installation
INSTALL CYLINDER HEAD - R :
(See step 1 on page EG—89)

INSTALL SPARK PLUG TUBES

(See step 2 on page EG—90)

ASSEMBLE EXHAUST CAMSHAFT

(See step 3 on page EG—90)

INSTALL CAMSHAFTS

{See step 4 on page EG—981)

CHECK AND ADJUST VALVE CLEARANCE
(See page EG—19) ;.

INSTALL SEMI—-CIRCULAR PLUGS

(See step 6 on page EG—94) :
INSTALL PCV VALVE, PCV HOSE AND

HIGH—-TENSION CORD GLA_MIP TO CYLINDER

10.

11.

12.

(8}
(b)

(e}

HEAD

(See step 7 on page EG—94)

INSTALL CYLINDER HEAD COVER

(See stap B on poge EG—94)

INSTALL OIL PRESSURE SWITCH

(See step 9 on page EG—9B5)

INSTALL ALTERNATOR BRACKET AND RH ENGINE
HANGER ' _

install the alternator bracket and engine hanger as-
sambly with the 3 bolts.

Torque: 42 N-m (425 kgf-cm, 31 ftIbf)

INSTALL NO.3 TIMING BELT COVER

Install the timing belt cover with the 4 boits.
Torque: 7.8 N-m (80 kgf-cm, 89 in..ibf)

TEMPORARILY INSTALL NO.1 IDLER PULLEY AND
TENSION SPRING

Align the bracket pin hole with the pivot pin.

Install the pulley with the bolt. Do not tighten the bolt

Yﬂt-
Install the tension spring.
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d
(s}

13.
{a)

{b)

14.

16.
(a)
(b

{c)

..{d}

Pry the pulley toward the left as far as it will go and
tighten the bolt.

-Check that the idler pulley moves smoothly.

INSTALL CAMSHAFT TIMING PULLEY
Align the camshaft knock pin with tha knock pin
groove of the pulley, and slide on the timing pulley.
Using SST, install the pulley bolt.
SST 06248-63010, 09860~10010 (08962—01000,
09963—01000)
Torque:
54 N-m (550 kgf-cm. 40 ft.1bf)
37 N-m (380 kgf-cm, 27 ft-Ibf) for SST
HINT: Use 2 torque wrench with a fulcrum length of

. 340 mm (13.39 in.) )

CONNECT TIMING BELT TO CMQHAFT TIMING

- PULLEY '

{See steps 10 to 13 on pages EG—46 to 47)

INSTALL INJECTORS AND DELIVERY PIPE

Install a new grommet to aach injector. -
Apply a light coat of gasoline onto.a new O~ring, and
install it to sach injector. ' .

While turning the injector clockwise and .counter-
clockwige, push it to the delivery pipe. Install the 4
injectors.- .

Position the injector connector upward,
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(o)

)
(9)

(h)

(i)

(k).

Place 4 new insulators and the 2 spacers in position
on the cylinder head. :

Place the 4 injactors togethar with the delivery pipe in
position on the cylinder head.

Temporarily install the 2 boits holding the delivery
pipe to the cylinder head. -

Check that the injectors rotate smoothly.

HINT: if injectors do not rotate smoothly, the probable
cause is incarrect installation of O —rings. Replace the
0 -rings. ,

Position ths injector connector upward.,

Tighten the 2 bolts holding the dslivery pipe to the
eylinder head. ' '
Torque: 13 N-m (130 kgf-em, 9 ft.ibf)

Conneot the 4 injector connectors.
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16. INSTALL INTAKE MANIFOLD
(a) Install a new gasket and the intake manifold wuth the
6 bolts and 2 nuts. Uniformly tighten the bolts and

nuts in several passes. |
Torqua: 19 N-m {195 kgf-cm. 14 ftIbf)

{b) install the 2 clamps of the engine wire to th-a wnre
brackets on the intake manrfold

{¢) Install the 2 clamps of the engine wire protector to the
mounting bolts of the No.2 timing belt cover in the
" sequencs shown.

{(d) Connect the following hoses;
{1) PCV hoss to intake manifold
{2) Air hose for A/(‘.‘ H:lle-up valve to intaka mani-
fold '
(3} Vacuum hose for vacuum sansnr ‘to gas fi f’ ter
{4) Vacuum hose for brake__hoestar to intake mani-
fold

‘17. w/ EGR:
INSTALL VSV FOR EGR
Install the VSV with the bolt.
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18. CONNECT FUEL RETURN HOSE TO RETURN PIPE
--19. CONNECT FUEL INLET HOSE TO DELIVERY PIPE
(a) - Temporarily connect the fuel inlet hose with 2 new
gaskats and fuel pulsation damper.
(b} Using SST, tighten the fuel pulsation damper.
SST 09612—24014 (09617-24011) .
Torgue: i . '
34 N-m (350 kgf-cm, 25 ft.Ibf)
29 N.-m (300 kgf.cm, 22 #t.1bf) for SST
HINT: Use a torque wrench with a fulerum fength of
30 om (1.181 in.). . ' '
~ {e) - Install the clamp of the engine wire to the wire clamp.

20. INSTALL AIR TUBE
(a) Install tha air tube with the 2 bolts.

(b} Connect the following hoses:

{1) Vacuum sensing hose (from gas filter) to fuel
prassurs regulator ' '

(2) Vacuum sensing hose (from fuel pressure regula-
tor) to gas filter i .

(3) Air hose for PS air control valve to intake mani-
fold '

(4) Air hose for A/C idle=up valve to air tube

(6) 2 air hoses for PS air control valve to air tube
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PATISG

21.

CONNECT CONNECTORS AND CABLE
Connect the following connectors and cable:
(1} Knock sensor connector

~- {2) w/ EGR:

23.

(a)

{b}

VSV connsactor for EGR

(3) Ground cable

INSTALL NO.1 INTAKE MANIFOLD STAY
Install the manifold stay with the 2 boits.
Torque: 42 N-m.(425 kgf-cm, 31 ftlbf)

w/ EGR: | ' CoogET e
INSTALL EGR VALVE AND VACUUM MODULATOR
install a new gasket and the EGR valve with the union
nut and 2 nuts. .
Torque: _

Nu: 13 N-m (130 kgf-om. 8 ft:Ibf) _

Union nut: B9 N-m {800 kyf.cm, 43 'I't‘-_lhﬂ

Connect the following hoses:

" {1} Vacuum hose (from EGR valve} to port E of VSV

for EGR ! :

{2) Vacuum hose (from port ';Q' of EC‘::H vacuum

modulator) to port G of VSV for EGR

INSTALL NO.2 INTAKE MANIFOLD STAY AND LH
ENGINE HANGER '

Install the manifold stay and engine hanger with the
bolt and nut. ' '

Torque: 42 N-m {426 knf-#m. 31 fulbf)
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2B.
(a)

(B

(c)

(d)

(e}

INSTALL THROTTLE BODY
Place a new gasket on the intake manifold, facing the
protrusion downward,

Type A:
install the throttie body with the 4 bolts,
Torgue: 18 N-m (195 kgf-om, 14 ftIbf)
HINT: Different bolt lengths are used for the upper
and lower sides. :
Bolt length:
Upper side: 40 mm (1.57 in.)
Lower side: 55 mm (2.17 in.)
Type B:
Install the throttle body with the 2 bolts and 2 nuts.
Torque: 18 N-m (195 kgf-em, 14 ftlbf)

Connect the following hases:

(1) PCV hose to throttle body

(2) w/EGR:
2 vacuum hoses {from EGR vacuum modulator)
to throttls body '

(3) w/EVAP;
Vacuum hose (from BVSV for EVAP) to throttle
body '

(4) Air hose (from ISC valvs) to air tube

Connect the following connectors:
(1) Throttle position sensor connector
(2) ISC valve connector
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(a)
{b)
{c)
(d)

(e}

o

(@)

(b)

26.

27.

INSTALL WATER BYPASS PIPE _

Install a new gasket to the water pump cover.

Install a new O—ring to the bypass pipe.

Apply soapy water on the O—ring.

Connect the water bypass pipe to the water pump
cover. :

Install the bypass pipe with the 2 nuts and 2 bolts.
Torque:

Nut: 9.3 N-m (85 Itnfcm. 82 in.-Ibf)

Bolt: 19 N-m (1938 kgf-cm. 14 ft-lbf)

Connect the following hoses:

{1} ISC valve water bypass hose to water bypass
pipe

Heater water hose to water bypass pipe

w/ Qil cooler;

2 oil cooler water bypass hoses to oil cooler

(2)
(3)

INSTALL WATER OUTLET

Install a new gasket, and the water outlet with the 2
nuts. _

Torque: 15 N-m (160 kgf-em, 11 ft-1bf)

Connect the following hoses:

(1) ' Upper radiator hosse

(2) Water bypass pipe hose

{3) Heater water hose s

(4) 1SC water bypass hose

(8) w/EVAP: :
BVSV vacuum hose (from port P of throttle body)
w/ EVAP: _

BVSV vacuum hose {frem charcoal canister)

(€)
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Qil Pressure
Switch Connector

P1375

(o)

(a)

(b)

{c)

{d

Connect the following connectors:

{1) Water temperature sender gauge connactor
(2) Water tamperature sensor connector
CONNECT OIL PRESSURE SWITCH CONNECTOR

. INSTALL EXHAUST MANIFGQLD

Install the lower heat insuiator to the exhaust mani-
fold with the 3 bqlts.

Install a new gasket and the exhaust manifold with 6
new nuts. Uniformly tighten the nuts in several
passes. PN

Torque: 48 N-m (300 kgf-cm, 38 ft-ibf)

Install the manifoid stay with the bolt and nut.
Torque: 42 N-m (425 kgf-cm, 31 ft-Ibf)

Install the upper heat insulator with 5 bolts.
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30. INSTALL DISTRIBUTOR ;

{8} Turn the crankshaft clockwise, and position the siit of
the intake camshaft as shown in the lllustration,

{b} Install 2 new O—ring tc the housing.
[e) Apply 2 light coat of engine oil on the O—ring.

{d} Align the cutout portion of the coupling with the
protrusion of the housing.

(8) Insert the distributor, aligning the center of the flange
with that of the bolt hole on the cylinder head.

{fi Lightly tighten the 2 holts.
(9) Connect the 4 high—tension cords to the spark plugs.
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(h)

(a)

(b}
(c)
(d)

(e)
f

(@)

: 32'

33.

31.

Connect the 2 distributor connectors.

INSTALL ALTERNATOR

Instail the alternator with the pivot bolt and adjusting
lock bolt (w/ A/C) or adjusting bolt (w/0 A/C). Do not
tighten the bolts yst. -

Install the drive belt with the pivot bolt, adjusting lock
bolt (w/ A/C) and adjusting bolt.
Adjust the drive belt.
(See step 3 on page CH—8) _
Tighten the pivot belt, adjusting lock bolt (w/ A/C)
and adjusting bolt (w/o0 A/C). :
Torque;
Pivot holt _
54 N-m (530 kgt.cm, 40 ft1bf)
Adjusting lock bolt (w/ A/C), or
Adjusting bolt (w/0 A/C) )
19 N-m (185 kgf-om, 14 ftibf)
Connect the alternator connector. 3
Connect the alternator wire with the nut and rubbe
cap. .
Install the wire clamp to the clip on the alternator. -

INSTALL ACCELERATOR CABLE BRACKET -
Install the accelerator cable bracket with the 2 bolts.
FILL RADIATOR WITH ENGINE COOLANT
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CYLINDER BLOCK R
COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY | |

Piston Ring {No.1 Compression Ring}
Piston Ring (Side Rall)

: t———@ Snap Ring -
B g2 PistonPin . .

§r————— Connecting Rod Bushing

Piston Ring {No.2 Compression Ring)
Piston Ring {Expander)

Pigton

Connecting Rod

Go i Connecting '
PS Pump Bracket Rod Besring
RH Engine By A
Mounting

Bracket

52 (530, 38)
¢ O-Ring . w o
Water Pump and # Crankshaft Rear Oif Seal
Watar Pump Cover Rear Qil Seal Ratalner
bly ' Gasket

@ --®
&1 | onFier
pgn, CY T | Relisf Vaive
Alternator Drive G 0% Vi - 781900,58) |
Belt Adjusting  TatAie s - w ;2
B 522 P © !
- ) B ofi Cooler
o 1 F . & Gasket T
# Cranksm:ag l Main Bearing w'_—Cmnkshaﬁ Thrust Washer
i o) ' = Main Bearing Cap
58'(500, 43}
Qil Pan Baffle Plate _
¢ Goeket T x[mwsoen |
- Oll Strainer ' Plate A o \‘3
Cil Pan—
& Gasket 2 Ch |
Dirain Plug Rear
Plate
[ Nm {kgfecm, frbf} | ¢ Specified torgue '
# Non-reusable part

* Precoated part

PETAZA
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PREPARATION FOR DISASSEMBLY

(See Gomponents for D!snssemblv and Assemblv]

1. M/T:

REMOVE FLYWHEEL
2. A/T:

REMOVE DRIVE PLATE

. '3. REMOVE REAR END PLATE
. Remove the bolt and end plate. )
4. INSTALL ENGINE TO ENGINE.STAND FOR
msmssuaw

5. REMOVE RH ENGINE MOUNTING BRACKET
~ Remove the 3 bolts and mounting bracket.
6. REMOVE PS PUMP BRACKET |
Remove the 3 bolts and PS pump bracket. -

7. REMOVE TIMING BELT AND PULLEYS
(Ses pages EG—35 to 40)

8. REMOVE CYLINDER HEAD
(See pages EG—53 to 75)

9. REMOVE OIL PAN AND OIL PUMP
(See pages EG— 344 and 345)

10. REMOVE ALTERNATOR DRIVE BELT ADJUSTING
BAR, WATER PUMP AND WATER PUMP COVER
ASSEMBLY

(a) Ramove the bolt and adjusting bar.

(b} Remove the 3 bolts in the sequence shown, remova
the water pump, water pump cover assembly and O—
ring.

PL5623
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(a)
(b}
(c)

11,

12.

13.

REMOVE OIL FILTER
Using SST. remove the oil filter,
8ST 0922806500

w/ OIL COOLER:

REMOVE OIL COOLER

Remove the relief valve and plate washer.

Remove the nut and oil cooler.

Remove the O—ring and gasket from the oil cooler.

REMOVE KNOCK SENSOR

- Using SST, remove the knock sensor.

SST 09818-30010
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ENIL—a

CYLINDER BLOCK DISASSEMBLY

(See Components for Disassembly and Assembly)
1. REMOVE REAR OIL SEAL RETAINER
Remova the 6 bolts, retainer and gasket.

2. CHECK CONNECTING ROD THRUST CLEARANCE
Using a dial indicator, measura the thrust clearance
while moving the connecting rod back and forth.
Standard thrust clearance: ’ '

0.180 — 0.312 mm (0.0063 — 0.0123 in.)
Maximum thrust claarance:

0.356 mm (0.0138 In.)
If the thrust clearance is greater than maximum, re-
place the connecting rod assembly. If necessary, re-
place the crankshaft. ' .

3. REMOVE CONNECTING ROD CAPS AND CHECK
OIL CLEARANCE

(a} Check the matchmarks on the connecting rod and cap
to ensure correct reassembly.

(b) Remove the 2 connecting rod cap nuts.

(¢} Using a plastic—faced hammer, lightly tap the con-
necting rod bolts and lift off the connecting rod cap.
HINT: Keep the lower bearing inserted with the con-
necting rod cap. '
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(d) Cover the connecting rod bolts with a short piece of
hose to protect the crankshaft from damage.

(8) Clean the crank pin and bearing. R

{fi Chack the crank pin and bearing for pitting and scrat-
ches.

If the crank pin or bearing is damagad, replace the
- bearings. If necessary, grind or replace the crankshaft.

{g) Lay a strip of Plastigage across the crank pin.

(h) Install the connecting rod cap.

{(See step 6 on pages EG— 143 and 144)
Torques:

1at
25 N-m (250 kgf-cm, 18 ft1bf)
2nd
Turn 80°
NOTICE: Do not turn the crankshaft.

{i Remove the connecting rod cap.
(Ses procedure (b) and (c¢) above)
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() Maeasure the Plastigage at its widest point.
Siandard oil clearance:
STD i - -
0.024 — 0.055 mm (0.0008 — 0.0022 in.)
u/s .25 ;
0.023 - 0.069 mm (0.0008 — .0.0027 in.)
Maximum oil clearance:
0.08 mm (0.0031 in.)

br3et: If the oil clearance is greater than maximum, replace

the bearings. If necessary, grind or replace the crank-

shaft.

HINT: If using a standard bearing, replace it with one
having the sarne number marked on the connecting
rod cap. There are 3 sizes of standard bearings,
marked "1, “2" and "3" accordingly,

Standard sized bearing center wall thickness:

Mark "1* - :

1.484 — 1.488 mm {0.0684 — 0.0586 in.)
Mark “2° 5 !

1.488 — 1.492 mm (0.0586 — 0.0587 in.)
Mark “3-

1.482 — 1.498 mun {0.0587 — 0.0G89 in.)
(k} Completely ramove the Plastigage.

4. REMOVE PISTON AND CONNECTING ROD
ASSEMBLIES

{a} Using a ridge reamer, famove atl the carbon from the
top of the cylinder. '

(b) Cover the connecting rod bolts with a short piece of
hose to protect the crankshaft from damage.

(e} Push the piston, connecting rod assembly and upper
bearing through the top of the cylinder block.
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5.

(a)

(b)

HINT: _
o Keep the bearings, connecting red and cap to-
gether,

e  Arrange the piston and connecting rod assembl-
ies in the correct order.

CHECK CRANKSHAFT THRUST CLEARANCE
Using a dial indicator, measure the thrust clearancs
while prying the crankshaft back and forth with 2
screwdriver. . :
Standard thrust clearancs:

0.020 — 0.220 mm {0.0008 — 0.0087 in.)

-Maximum thrust clesrance:

0.30 mm (0.0118 In.)
If the thrust clearance is greater than maximum. re-
place the thrust washer as a set.
Thrust washer thickness:

2.440 — 2.490 mm (0.0881 — 0.0880 in.)

REMOVE MAIN BEARING CAPS AND CHECK OIL
CLEARANCE _

Unifermly loosen and remove the 10 main bearing cap
bolts in several passes, in the sequence shown.

Using 2 screwdrivers, pry out the main bearing cap,

and remove the 5 main bearing caps, 5 lower bearings

and 2 lower thrust washers (No.8 main bsaring cap

only},

HINT:

¢ Keep the lower bearing and main bearing cap
together.

®  Arrange the main bearing caps and lower thrust
washers in the correct order.
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(c) Lift out the crankshaft.
HINT: Keep the upper bearing and upper thrust wash-
- ars together with the eylinder block.

(d) Clean each main journal and bearing.
(8} Check each main journal and bearing for pitting and
- seratches.
If the journal or bearing is damaged. replace the bear-
ings. if necessary, grind or replace the crankshaft.

(f) Place the crankshaft on the cylindar block.
(@) Lay a strip of Plastigage across sach journal.

- {h) Instail the main bearing caps.
(See step 4 on page EG—142)
Torque: 68 N-m (800 kgf.cm, 43 ftibf)
NOTICE: Do not turn the crankshaft.

(i) Remova the main bearing caps.
(See procedure (a) and (b} above)
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(i} Measure the Plastigage at its widest point.
_ Standard clearance:
-Ne.3
STD , :
0.026 — 0.044 mm (0.0010 — 0.0017 in.)
u/s 0.26 '

0.027 — 0.087 mm (0.0011 — 0.0028 in.)

Others '

3 ‘_\Q{ s STD

0.015 - 0.034- mm (0.0&06'—'0.001'3 in)
u/ss 0.25 :
» 0,019 — 0.059 mm (0000? = 0.0023 in.}
Maximum clearance:
0.08 mm (0.0031 in.)

HINT: If replacing the cylinder block subassornbly, the

1 No. ﬁo 3No4No.5 - bsaring standard charanca wiil be:
No.3 .
0.027 — 0.054 mm (o.ann — 0.0021 in.)
Others

0.017 — 0.044 mm (0.0007 — 0.0017 in.)

If the oil clearance is greater than maximum, raplace

the bearings. if necessary, ,grind or replace the crank-

shaft.

HINT: i using a r-tandard bearing, replace it with ons
" having the same number. If the number of the bsaring

cannot bs determined, select the correct bearing by

adding together the numbers imprinted on the cylin-

der bleck and crankshaft, then sslecting the bearing

with the same number as the total. There are b sizes

of standard bearings, marked "17, "2", 73", '4' and "5

accordingly.

Number marked
Cylinder biock : 1 . 2 o
Crankshaft gl1]2]0]n
Use bearing 112|13]2|3|4|3|4|5

EXAMPLE; Cylinder block “2" + Crankshaft ™17
= Total number 3 (Use bsaring "3")
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Reference
- Cylinder hlock main journal bors diameter:
Mark "1
59.020 — 59.0268 mm (2.3236 — 2,3239 in.}
Mark "2
69.026 — 69.032 mm (2.3239 — 2.3241 in.)
Mark “3”
69.032 — 59.038 mm (2.3241 — 2.3243 in.}
Crankshaft journal dhmo‘ter

Mark “0°

. 54,998 — 56.003 mm (2.1653 — 2.1655 in.}
Moark “1°

] 54.993 - 54,998 mm (2.1851 — 2.1663 in.)
Mark "2°

54.888 — 54.993 mm (2.1349 — 2.1851 in.)
Standard sized bearing center wall'thic,lgpou: '

Mark i

1992 — 1 996 mm (0.0784 — 00785 in.)
Mark "2° )

1.886 — 1.998 mm (0.0786 — 0.0787 in.)
Mark “3"

¢ e . _ 1.998 — 2.001 mm (0.0787 — 0.0788 in.)
’ : Mark “4”

2.001 — 2.004 mm (0 0788 — 0.0789 In.)
Mark "6"

2.004 — 2.007 mm (00789 — 0.0790 in.)

Others

Mark 1"

1.887 — 2.000 mm (0.0786 — 0.0787 in.)
Mark "2°

2.000 — 2.003 mm (0.0787 — 0.0789 in.)
Mark “3”

2,003 = 2.006 mm (0 0789 -0 0790 in.)
Mark "4”

2.006 — 2.009 mm (00790 - 0.0791 in.)
Mark “5" '

2.008 — 2.012 mm {0.0791 — 0.0792 in.)
(k) Completely remove the Plastigage. '

7. REMOVE CRANKSHAFT

{a} Lift out the crankshaft.

(b} Remove the 5 upper bearings and 2 upper thrust
washers from the cylinder block.




ENGINE — ENGINE MECHANICAL

i\*
Pi3419

LTS

HINT: Arrange the main bearing caps. bearings and
thrust washers in the correct order.

CYLINDER BLOCK INSPECTION

CLEAN CYLINDER BLOCK

Remove gasket materisl

Using a gasket scraper, remova all the gasket material
from the top surface of the cylinder block.

Clean cylinder block

Using a soft brush and solvent, thoroughly clean the
cylinder block.

INSPECT TOP SURFACE OF CYLINDER BLOCK FOR
FLATNESS
Using a precision straight sdge and feeler gauge, mea-
sure the surfaces contacting the cylinder head gasket
for warpage.
Maximum warpape:

0.05 mm (0.0020 in.)
if warpage is greatar than maximum, replace the cylin-
der block.

INSPECT CYLINDER FOR VERTICAL SCRATCHES
Visually check the cylinder for vertical seratches.

If deep scratches are present, rebore all the 4 cylin-
ders. If necessary. replace the cylinder block.
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EG-127

Front <

@ Axial
Direction

| 10mm

W I

F (0.3%in)

Middle

L%

L 10 mm
T 10.39in.)

ZUTIT

4.

" INSPECT CYLINDER BORE DIAMETER

HINT: Thers are 3 sizes of the standard cylinder bore
diameter, marked "1", "2" and "3" accordingly. The
mark is stamped on the top of the cvlinder block.

Using a oylinder gauge, measure the cylinder bore
diameter at positions A, B and C in the thrust and axial
directions.

Standard diameter:

STD
Mark "1°
86.000 — 86.010 mm (3.3858 — 3.3862 in.}
Mark "2
88.010 — 86.020 mm (3.3862 — 3.2866 in.)
Mark “3°

£8.020 — 88.030 mm (3.3866 — 3.2870in.)
Maximum diameter:
STD
86.23 mm (3.3949 in.)
0/S 0.50 .
86.73 mm (3.4148 in.)
If the diamsater is graater than maximum, rebore all the
4 cylinders. If necessary, replace the cylinder block.

REMOVE CYLINDER RIDGE
If the wear is less than 0.2 mm (0.008B in.), using a
ridge reamer, grind the top of the cylinder.

PISTON AND CONNECTING ROD
DISASSEMBLY

T

CHECK FIT BETWEEN PISTON AND PISTON PIN
Try to move the piston back and forth on the piston
pin.

If any movement is felt, replace the piston and pin as
a set.
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P13425

POD1LL

POO11€

(a)

(b)

{a)

(b}

{c)

'REMOVE PISTON RINGS

Using a piston ring expander, remova the 2 compres-

. sion rings.

Remove the 2 side rails and oil ring by hand.

HINT: Arrange the pisten rings in correct crder only.

DISCONNECT CONNECTING ROD FROM PISTON
Using 2 small screwdriver, pry out the 2 snap rings.

Gradually heat the piston to 80 — 90°C (176 —
194°F). -

Using a plastic—faced hammer and brass bar, lightly
tap out the piston pin and remove the connecting rod.
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HINT:

e The piston and pin are a matched set.

* Arrange the pistons, pins, rings, connecting rods
and bearings in the correct order.

PISTON AND CONNECTING ROD
INSPECTION |

1. CLEAN PISTON
{a) Using a gasket scraper, remove the carbon from the
piston top.

{b) Using a groove cleaning tool or broken ring, clean the
piston ring grooves.

(¢) Using solvent and a brush, thoroughly clean the
piston.
NOTICE: Do not use a wire brush.
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Front
Mark
(Cavity}

w/o TWC

Front
Mark
{Cavity)

Z11733

21IME

2. INSPECT PISTON

A. Inspect piston oil ¢clearance
HINT: There are 3 sizes of the standard piston diame-
ter, marked "1, "2" and “3" accordingly. The mark is
stamped on the piston top.

(a) Using a micrometer, measure the piston diamaeter at
right angles to the piston pin center line, 26 mm (1.02
in.) from the piston head.

Piston diameter (w/ TWC):
STD
Mark "1~
£5.865 — 85.875 mm (3.3805 — 3.3808 in.)
Mark "2°
85.875 — 85.885 mm (3.380¢ — 3.3813in.)
Mark “37
$§5.885 — 856.805 mm (3.3813 — 3.3817 In.)
0/8 0.50
£68.385 — 86.395 mm (3.4002 — 3.4014 in.)
Piston diameter (w/0 TWC):
8TD
Mark "1 -
85.870 — 85.880 mm (3.3807 — 3.3811 in.)
Mark “2°
85.880 — 85.800 mm (3.3811 — 3.3813in.}
Mark “3°
85.890 — 85.900 mm (3.3815 — 3.3819 in.)
0/8 0.50
86.370 — 86.400 mm (3.4004 — 3.4018in.}

(b} Measure the cylinder bore diameter in the thrust di-
rections. (See step 4 on page EG—127)

{c) Subtract the piston diameter measurement from the
eylinder bore diametaer measurement.
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EG-131

Mark1,2er3

= 0 BB Q
Mark
1,20r3

Front Mark
(Cavity)

NOOH 35

216540 S mr;

Standard oll clearance:
w/ TWC
0.126 — 0.145 mm (0.0048 — 0.0057 in.)
w/o TWC
0.120 — 0.140 mm (0.0047 — 0.0055 in.)
Maximum oil clearancs; -
w/ TWGC _
0.186 mm (0.0065 in.)
w/o TWC
0.180 mm (0.0083 In.)
If the oil clearance is greater than maximum, replace
all the 4 pistons and rebore all the 4 cylinders. If
necessary, replace the cylinder block.
HINT {Use new cylinder block): Use a piston with the
same number mark as the cylinder bore diameter
marked on the cylinder block.

Inspect piston ring groove clesrance

Using a feeler gauge, measure the clearance between
new piston ring and the wall of ths ring grcove

Ring groove clearance: _

No.1
w/ TWC _
0.040 — 0.080 mm (0.0016 — 0.0021 in.)
w/o TWC
0.030 — 0.070 mm (0 0012 — 0. 0028 in..)
No.2

0.030 — 0.070 mm (0.0012 — 0.0028 in.)
If the clearance is greater than maximum, replace the
piston. - :
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Top of
Cylinder Block

110 mm
{4.33in.)

]

FO1035 EMO288

C.

(a)
{b)

{e)

>

Inspect piston ring end gap

Insert the piston ring into the cylinder bore.

Using a piston, push the piston ring a little beyond the
bottom of the ring travei, 110 mm {4.23 in.) from tha
top of the cylinder block.

Using a feeler gauge, measuré the end gap.
Standsrd end gap:
No.1
0.270 — 0.600 mm (0 G'IOB — 0.0187 in. ;
No.2
0.270 — 0.610 mm (0.0108 - 0.0201 In]
Oil [Side rall)
0.200 — 0.550 mm (0.0078 — 0.0217 In]
Maximum and gap:
No.1
1.10 mm (0.0433 in.)
No.2
t.11 mm (0.0437 in.)
Oil (Side rail)
1.15 mm (0.0453 in.)
If the end gap is greater than maximum, replace the
piston ring. If the end gap is greater than maximum,
evan with a new piston ring, rebore-all the 4 cylinders
or replace the cylinder block.

Inspect piston pin fit _
At 60°C (140°F}, you should bs able to push the

- piston pin into the piston pin hole with your thumb.

INSPECT CONNECTING ROD
-Inspect connecting rod alignment

Using a rod aligner and fesler gauge, check the con-
necting rod alignment.
e Check for band.
Maximum bend:

0.06 mm (0.0020 in.) per 100 mm (3.4 in.)
If bend is greater than maximum, replace the connect-
ing rod assembly.
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¢ Check for twist
‘Maximum twist: L
0.15 mm {0.0059 In.) per 100 mm (3.84 In.)
If twist is greater than maximum, replace the connect-
ing rod assembly.

‘B. Inspect piston pin oil clearance
(8) Using a caliper gauga, measure the inside diameter of
the connecting rod bushing.
Bushing Inside diameter: _
22.006 — 22.017 mm (0.8663 — 0.8668 in.)

- {b) Using a micrometer, measure the piston pin diameter.
Piston pin diameter:
21.997 — 22.009 mm {0.8860 — 0.8665 in.)

(¢c) .Subtract the piston pin diameter measurement from

the bushing ingside diamater measurament.
Standard oll clearance!

. 0.005 — 0.011 mm (0.0002 — 0.0004 in.}
Maximum oil clearance: .

. 0.06 mm (0.0020 in.)
If. the oil clearance is greater than maximum, replace
the bushing. If necessary, replace the piston and

- piston pin as a set.

€. If necesssry, replace connecting rod bushing
{a) Using SST and a press, press out the bushing.
: §ST 09222--30010 '
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O Hole

EMT329

(0.59 In.)

PIMS

(b)
{c)

(d)

(@)

D.
{a)

(b)

Align the oil holes of a new bushing and the connect-
ing rod.

Using SST and a press, press in the bushing.

SST 08222-30010

Using a pin hole grinder, hone the bushing to obtain
the standard specHied clearance (see step B above)
between the bushing and piston pin.

Check the piston pin fit at normal room temperature.
Coat the piston pin with engine oil, and push it into the
connecting rod with your thumb.

Inspect connecting rod bolts

install the cap nut to the connecting rod bolt. Check
that the cap nut can be turned sasily by hand to the
end of the thread. -

If the cap nut cannot be turned easily, maasure the

" outside diameter of the connecting rod bolt with a

vernier caliper.
Standard dismeter:

7.860 — 8.000 mm (0.3094 — 0.3150 In.)
Minimum diameter:

7.60 mm (0.2082 in.)
HINT: If the losation of this area cannot be judged by
visual inspection. measure the outer diameter at the
location shown in tha ilustration.
If the outside diameter is less than minimum, replace
the connecting rod bolt and nut as a set. '
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CYLINDER BORING

HINT:
e Bore all the 4 cylinders for the oversized piston
outside diameter. _
¢ Replace all the piston rings with ones to match
the oversized pistons.
1. KEEP OVERSIZED PISTONS
Oversized piston diamater:
0/S 0.50
w/ TWC
86.365 — 86.365 mm (3.4002 3.4014in.)
w/0 TWC
86.370 — 86.400 mm (3.4004 — 3.4016 in.)
2. CALCULATE AMOUNT TO BORE CYLINDERS
(a) Using a micrometer, measure the piston diameter at
right angles to the piston pin center line, 26 mm- {1 .02
in.) from the piston head.
P03120° ame ) (b) Caleulate the amount of each cylinder is to be rebored
as follows:
Size to boarobored =P+ C — H
P == Piston diameter
C = Piston oll clearance
w/ TWC
0.125 — 0.145 mm (0.0049 — 0.0057 in.)
w/o TWC
, 0.120 — 0.140 mm {0.0047 — 0.0085 in.)
H = Allowance for honing
0.02 mm (0.0008 in.) or less
3. BORE AND HONE CYLINDER TO CALCULATED
DIMENSIONS
Maximum honing:
0.02 mm (0.0008 in.)
NOTICE: Excess honing will destroy the finished round.
ness.

. mnm-s
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1.
(a)
b)

{a)

{b)

. CRANKSHAFT INSPECTION AND REPAIR

INSPECT CRANKSHAFT FOR CIRCLE RUNOUT
Place the crankshaft on V—blocks.
Using a dial indicater, measure the circls runout at the
center journal.
Maximuen circle runout:

0.08 mm (0.0024 In.)

'If the circle runout is greater than maximum., replace

the crankshaft.
INSPECT MAIN JOURNALS AND CRANK PINS
Using a micrometer, measure the diameter of each
main journal and crank pin. :
Main journal diameter:
STD f
54.988 — 55.003 mm (2.1863 — 2,1666 in.)
U/s 0.25
54.745 — 54,765 mm (2.1553 — 2.1557 in.)

- Grank pin diameter:

§TD
51.985 — §2.000 mm (2.0466 — 2.0472 in.)
us/s 0.25
51.745 — b1.7656 mm (2.0372 — 2.0376 in.)
If the diameter is not as specified, check the oit clear-
ance (See steps 3 and 6 on pages EG—119 to 124), If
necessary, grind or repiace the crankshaft.
Check sach main journal and crank pin for taper and
out—of—round as shown.
Maximum taper and out—of—round:
0.02 mm (0.0008 in.)

" If the taper and out—of-~round is greater than maxi-

mum, replace the crankshaft.

IF NECESSARY, GRIND AND HONE MAIN
JOURNALS AND/OR CRANK PINS

Grind and hone the main journals and for crank pins to
the finished undersized diameter (See procedure in
step 2).

Install new main journal and/or crankshaft pin under-
sized bearings.
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EG-137

K

EMOD282 EMT541

EMTI81

' CRANKSHAFT OIL SEALS REPLACEMENT

(a)

(b)

(€}

“(a)
(b)

{c)
(d)

HINT: There are 2 methods (A and B) to replace the oil-
seal which are as follows:

.. - REPLACE CRANKSHAFT FRONT OIL SEAL
A.

If oll pump is removed from cylinder block:

‘Using a screwdriver and hammer; tap out the oil seal.

Using SST and a hammer, tap in a new oil seal until its
surface is flush with the oil pump body adge.

SST 08226—10010

Apply MP grease to the oil seal lip.

If oll pump is installed to the cylinder block:

Using a knife, cut off the oil seal lip.

Using a screwdriver, pry out ths oil seal.

NOTICE: Be careful not to damage the crankshatt. Taps
the screwdriver tip. ' '

Apply MP grease to a new oil seal lip.

- Using SST and a hammaer, tap in the oil seal until its

surface ig flush with the oil pump body edge.
SST 09226-10010
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2.
A.

{a)

{b)

(c)

(@)
(b)

(€)
(d)

REPLACE CRANKSHAFT REAR OIL SEAL

If rear oil seal retainer is removed from cylinder
block:

Using a screwdriver and hammer, tap out the oil seal.

Using SST and a hammer, tap in a new oil seal until its
surface is flush with the rear cil seal retainer adge.
SST 09223—63010

Apply MP grease to the oil seal lip.

i rear oil seal retainer is installed to cylinder block:
Using a knife, cut off the oil seal lip.

Using a screwdriver, pry out the oil seal.

NOTICE: Be careful not to damage the srankghaft. Tape
tha acrewdriver tip.

Apply MP grease to a new oil seal lip.

Using SST and a hammer, tap in the oil seal until its
surface is flush with the rear oil saal retainer edge.
887 09223-63010
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Front Mark
(Cavity)

Front Mark
{Protrusion)

PlER42

PISTON AND CONNECTING ROD

ASSEMBLY

1.
(a)

(b)

{c)

(d)

{e)

(@)

ASSEMBLE PISTON AND CONNECTING ROD
Using a small screwdriver, install 8 new snap ring on
one side of the piston pin hole.

Gradually heat the piston to 80 — 90°C (176 —
194°F).

Coat the piston pin with engine oil.
Align the front marks of the piston and connecting
red, and push in the piston pin with your thumb.

Using a small screwdriver, install a new snap ring on
the other side of tha piston pin hole,

INSTALL PISTON RINGS
Install the oil ring expander and 2 side rails by hand.
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{b) Using a piston ring expander, install the 2 compres-
sion rings with the code mark facjpg upward.

Code Mark

Code mark:
No.1
MINorT1
No.2
2N or 2T
EM3123 P184T2 nse
NoA {c) Position the piston rings so that the ring ends are as
Upper Side Rail Compression shown. = :
>, K Ring NOTICE: Do not align the ring en
Front
Expander 7 Mark
{Protrusion)
No.2 N :
g?nn;pression . ’ﬁ(:;;rer Side
P13418

3. INSTALL BEARINGS
(a) Align the bearing claw with the groove of the connect-
"ing rod or connecting cap. '
(b) Install the bearings in the connecting rod and con-
necting rod cap.
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CYLINDER BLOCK ASSEMBLY

-

(See Components for Disassembly and Assembly)
HINT: .
e Thoroughly clean all parts to be assembled.
¢ Before installing the parts, apply new engine oil
to all sliding and rotating surfaces.
¢ Replace all gaskets. O—rings and oil seals with
new parts.

1. INSTALL MAIN BEARINGS

HINT: .

¢ Main bearings come in widths of 19.2 mm (0.756
in.) and 22.9 mm (0.902 in.). Install the 22.9 mm
(0.902 in.) bearings in the No.3 eylindar block
journal position with the main bearing cap. Install
the 19.2 mm (0.756 in.) bearings in the other
positions.

s Upper bearings have an oil groove and oil holas;

lower baarings do not.

(a) Align the bearing claw with the claw groove of tha
eylinder block, and push in the 5 upper bearings.

{b) Align the bearing claw with the claw groove of the
main bearing cap, and push in the b lower bearings.
HINT: A number is marked on each main bearing cap
to indicate the installation position.

2. INSTALL UPPER THRUST WASHERS
Install the 2 thrust washers under the No.3 journal
position of the cylinder block with the oil grooves
facing outward. o
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. 8. PLACE CRANKSHAFT ON CYLINDER BLOCK

4. . INSTALL MAIN BEARING CAPS AND LOWER
THRUST WASHERS _ L

(@) install the 2 thrust washers on the No.3 bearing cap
with the grooves facing outward. '

e ® (b} Install the & main bearing caps in their proper loca-

tions. :
HINT: Each bearing cap has a number and front mark.

{¢) Apply a light coat of angine oil on the threads and
" under the heads of the main bearing cap bolts.

{d) Install and uniformly tighten the 10 bolts of the main
bearing cap in several passes, in the sequance shown.
Terque: 59 N-m (800 kgf-cm, 43 ft-Ibf)

{8) Check that the crankshaft turns smoothly.

(i Check the crankshaft thrust clearance.
® Using a dial indicator, measure the thrust clear-
ance while prying the crankshaft back an forth
with a scrawdriver.
Standard thrust clearancs:;
0.020 - 0.220 mm (0.0008 — 0.0087 in.)
Maximum thrust clearsnce: '
0.30 mm {(D.0118 In.)
If the thrust clearance is greater than maximum, re-
place the thrust washers as a set.
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(a)

PE4TT NODOIES

(b)

Front Mark
{Protrusion)

(a)
(b)

INSTALL PISTON AND CONNECTING ROD
ASSEMBLIES

Cover the conhecting rod bolts with a short piece of
hose to protect tha crankshaft from damags.

Using a piston ring compresscr, push the correctly
numhbered piston and connecting rod assemblies into
each cylinder with the front mark of the piston facing
forward.

INSTALL CONNECTING ROD CAPS

Place connecting rod cap on connecting rod

Match the numbered connecting rod cap with the
connacting rod.

instail the connecting rod cap with the front mark
facing forward.

Instali connecting rod cap nuts

HINT: _

@ The cap nuts are tightened in 2 progressive steps
{steps (b) and (d)). '

® If any one of the connecting rod bolts is broken or
deformed, replace it.

Apply a light coat of engine oil on the threads and
under the nuts of the connsecting rod cap.

Using SST. install and alternately tighten the 2 cap
nuts in several passes.

SST 09011-38121

Torque: 25 N-m {250 kgf-cm, 18 ft.lbf)

If any one of the cap nuts does not meet the torque
specification, replace the connecting rod bolt and cap
nut as a set. 3
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(c)

(d}
- e

(f

(g)

Mark the front of the cap nut with the paint.

Retighten tha cap nuts 90% as shown.’

Check that the painted mark is now at a 90‘“ angle to

the front. .
Check that the crankshaft turns smoothly.

Check the connecting red thrust clearance. -
e  Using a dial indicator, measure the thrust clear-
ance-while moving the connecting rod back and

forth.
Standard thrust clearancs: .

0.180 — 0.312 mm (0.0063 — 0.0123 In.)
Maximum thrust clearances:

0.35 mm (0.0138 in.)
i the thrust clearance is greater than maximum, re-
place the connecting red assembly. If necessary, re-
place-the crankshaft.
INSTALL REAR OIL SEAL RETAINER

- Install a new gasket and the retainer with the 6 bolts.

Torque: 13 N-m (130 kgf-em, 9 ft-1bf)



ENGINE — ENGINE MECHANICAL

EG-145

i.

(a)

(b}

()

(d)
(e}

{f

POST ASSEMBLY

(See Components for Disassembly and Assembly)
INSTALL KNOCK SENSOR

Using SST, install the knock sensor.
SST 098168—30010
Torqus: 37 N-m (380 kgf-cm. 27 ft.lbf)

e

EG

Ll Tn ey

w/ OIL COOLER:

INSTALL OIL COOLER

Clean the oil cooler contact surface on the il cooler
mounting. :

Install new O —ring and gasket to the oil cooler.

Apply a light coat of engine cil on the threads and
under the head of the relief valve.

Temporarily install the oil cooler with the nut.

Install the plate washer and relisf valve.

Taorque: 78 N-m {800 kgf-cm, 68 ft.Ibf),

Tightan the nut.
Torque: 7.8 N.m (80 kgf-cm, 69 in..1bf)

INSTALL OIL FILTER
(See page EG—341)
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4.

(a}

{b)

(c)

7.

10.

1.

INSTALL WATER PUMP, WATER PUMP COVER
ASSEMBLY AND ALTERNATOR DRIVE BELT
ADJUSTING BAR

Install a new O—ring to the water pump cover.

install the water pump with the 3 bolts. Tighten the
bolts in the sequance shown.

Torque: 7.8 N-m (80 kgf-cm, 89 in.-Ibf)

install the adjusting bar with the bolt.

Torque: 27 N-m (275 kgf-cm, 20 ft-1bf)

INSTALL OIL PUMP AND OIL PAN
{See pages EG—349 to 3B81)

INSTALL CYLINDER HEAD

(See pages EG—B% to 115)

INSTALL TIMING BELT AND PULLEYS
{See pages EG—43 to 49)

INSTALL RH ENGINE MOUNTING BRACKET
Install the mounting bracket with the 3 bolts.

- Torque: 52 N-m (530 kgf-cm, 38 ft.ibf)

INSTALL PS PUMP BRACKET

Install the PS pump bracket with the 3 bolts.
Torgue: 43 N-m {440 kgf-cm, 32 ft-1bf)
DISCONNECT ENGINE FROM ENGINE STAND

INSTALL REAR END PLATE _
install the rear end plate with the bolt.
Torque: 9.3 N-m (95 kaf-cm, 82 in..Ibf)
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(a)

{b)
(c)

13.

12.

M/T:
INSTALL FLYWHEEL _ .
Apply adhesive to 2 or 3 threads of the bolt end.
Adhesive: - :
Part No. 08833—00070, THREE BOND 1324
or equivalent

Install the flywheel on the crankshaft.

Install and uniformly tighten the 8 bolts in several
passes, in the sequence shown.

Torque: 88 N-m (900 kgf-cm, 65 ft-Ibf)

A/T:
!NSTALL DRIVE PLATE {See procedure in step 12)
Torgque: 83 N-m (850 kgf.cm, 61 ftflbf)
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SERVICE SPECIFICATIONS
SERVICE DATA - ;

Tune—up Battery specific gravity at 20°C (68°F) | 1.28 — 127
" | High—tension cord resistance Limit | 25 k@ per cord
Spark plug
Recommended spark plug ND | K20R-UH1
NGK BEREEYA11
Elsctrode gap 1.1 mm {0.043 in)
Alternator drive belt
Deflection with 98 N (10 kaf, 22 1bf)
w/ AfC New bett | 6 — 7 mm (024 — 0.35 in)
- Used batt | 9 — 11 mm (0.35 — 0.43 in)
w/o A/C New beit | 11 — 15 mm (043 — 0.58 in)
Usedbett | 13 — 17 mm (0.51 — 0,87 in) .
Tension with SST
w/ A/G New belt | 688 — 736 N (70 — 80 kah)
Used bolt | 441 — 539 N (456 — 55 kgh
w/fo A/C New bsit | 686 — 785 N (70 — 80 kgh)
Used balt 186 — 343 N {20 — 35 kgf)
Valve clearance (Cold) Intake ' | 0.19 — 0.28 mm (0,007 — 0.011 in)
i = : Exhapst | 0.28 — 0.38 mm 3.011 — Q.15 In)
lonition timing 10° BTDC @ idle
(w/ Terminals TE! and El of chwok connector connectsd)
Idla spesd 700 % 60 pm
ke CQ Congentration 0D—-D5%
fw/ TWC)
idis CO Concentration 1.8X05%
{w/o TWC)
Intake st iils spesd 80 kPa (450 mmHp, 172.7 inHg)
manifold
VAcUUm
Compression at 260 o (w/ TWG BTD | 1,276 kPa (13.0 kgf/om®, 186 p3i} or mere
pressurs Limit | 932 kPa (8.5 kgt/cm?, 135 psi)
at 250 ppm (w/o TWC) STD | 1,228 kPa (12.5 kgf/cm®, 178 psi) or more
Limit | 883 kPa (9.0 kagf/cm®, 128 psi)
Differenca of prassure between each cylinder 98 kPa (1.0 kgt/om?, 14 psi) or less
idisr pullay Fres length 46.0 mm (1.811 in)
tension spring Installed load at 30.5 mm (1.988 in.) 32 —37N{3.26 - .75 kof, 7.2 - B3 IbH
Cylinder head Warpage
Cytinder biock side Limit 0.05 mm {©.020 n)
Manifold side Limit 0.08 mm {0.031 in)
Valve seat .
Refacing anple 30°, 46", 78°
Contacting angle 45°
Contacting width 1.0 — 1.4 mm {(0.038 — 0.055 in.)
Valve guide Ingide diamster 6.010 — 8.030 mm {0.2366 — 02374 in,)
bushing Gutaide diameter (for repair part) STO | 11.000 — 11,027 mm (04331 — 04342 in.)
0/8 0.05 11.050 — 11.077 mm (04350 ~ 0.4381 in)
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Valve Valve cverall length STD Intake | 97.60 mm (3.8426 in)
' Exhaust | 98.45 mm (3.8780 in)
Limit Intake | 7.1 mm (3.823 in.}
Exhaust | 98.0 mm (3,858 in,)
Vale face angla 44,58°
Stam diametar intake | 5870 — 5.985 wmm (0.2350 — 0.2368 in)
Exhsust | 5.865 — 5.880 mm (0.2348 — 0.2354 in.)
Stem oil ciearance STD Intake | 0.025 — 0.060 mm (00010 — 00024 in)
Exhaust 0.030 — C.086 mm (0.0012 — 0.0028 in.}
Limit Intake | 0.08 mm {0.0031 in}
Exhaust 0.10 mm (0.0038 in}
Margin thickness STD | 0.8 — 1.2 mm (0.031 — 0.047 In)
* Limit 0.5 mm {0.020 in.)
Valve spring Deviation Limit | 2.0 mm {0.079 in.)
Free length 41.96— 41,99 mm {1.6520 — 1.8531 in)
Installed tension at 34,7 mm [1.388 iny 1684 — 188 N (16.7 — 19.3 kgf, 36.8 — 42.5 |bf}
Valve lifter Lifter diameter ' 30.960 — 30978 mmn [1.2181 — 1.2186 in))
Litter bors diamater a1.000 — 31.018 mm (1.2206 - 1.2213 in.}
Oil glearance STD | 0.024 — 0.062 mm (0.0008 — 0.0020 in)
- ' Limit | 0.07 mm (0.0028 in.)
Manifold Warpage Limit | 0.30 mm (0.0118 in)
Camshaft Thrust clearsnce STD Intake | 0.045 — 0.100 mm (0.0018 — 0,0039 in)
Exhaust 0.030 — 0.085 mem (0.0012 — 0.0033 In.)
Limit Intake | 0.12 mm (0.0047 In)
Exhaust | 0.10 mm (0.0039 in) |
" Joumal oil clearance STD | 0.026 — 0.062 mm {0.0010 — 0.0024 )
Limit | 0.0 mm (0.0039 n}
Joumal diamster 264059 — 26875 mm (1.0814 — 1.0620 in)
Circls runout Limit | ©.04 mm i0.0016 in}
Cam lcbe height STD Intaka 4251 — 42.61 ;mm {1.8736 - 1.8776 'I'l.)
' Exhsust | 40.38 — 40,46 mm (1.5880 — 1.6920 in)
Limit Intake | 4240 mm (1.6693 in.)
Exhaust | 40.25 mm {1.5848 in.) :
Camshaft gear backlagh STD | 0.020 — 0200 mm {0.0008 — 0.0078 in.)
Limit | Q.30 mm (00188 in)
Camahaft gear gpring end fres distance | 225 — 22.8 mm (0.888 — 0.802 in)
Cylinder blook Cylinder head surface warpage Limit | 0.05 mm (0.0020 in)
Cylinder bore diameter STD Mark 1 88.000 — 88.010 mm [3.3858 — 3.3862 In.)}
Mark 2 | B8.010 — 86,020 mm (3.3882 — 31,3866 In)
Mark 3 | B8,020 — B8.030 mm (3.9888 — 3.3870 in.)
Limit STD | 868.23 mm (3.0943 In.)
0/80.50 | 8673 mm (3.4148 in)
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Piston and Piston diameter .
plston ving w/ TWC STD Mark | | 85865 — B5.875 mm (3.3808 — 3.3809 in)
Mark 2 | B5.876 — 85.885 mm (3.3809 — 3.3813 in)
Mark 3 | B5.885 — 85885 mm (33813 — 33817 in)
0/8 050 | B86.365 — 86.395 mm (34002 — 34014 in.)
w/o TWC STD Mark | | 85870 — 865,880 mm (3.9807 — 3.8811 in)
Mark 2 | 85830 — 85,890 mm (3.3811 — 3.2815 in.)
Mark 3 | 85880 — 85900 mm (3.3816 — 3.3818 in))
0/S 050 | 86370 — 86.400 mm (34004 — 34016 in.)
Fiston oil clearsnos
w/ TWG STD | 0.125 — 0.145 men (0.0048 ~ 0.0087 in)
= Limit [ 0.185 mm {0.0085 in)
w/o TWC STD | 6.120 — 0,140 mm (0.0047 — 0.0055 in)
' ' Limit | ©.160 mm [0.0083 in.) '
Piston ring greove clearanoe
w/ TWC No.l | 0.040 — 0.0BO mm (0.0016 — 0.0031 in)
Ne2 { 0.030 — 0.070 mm (0.0012 — 0.0028 in.}
. wio TWC No.1 | 0.030 — 0.070 mm {0.0012 — 0.0028 in)
: No2 | 0.030 — 0.070 mm (D.0012 — 0.0028 in)
Piston ring snd gap STD No.d 0.270 — O.E0D mm {0.0106 — 0.0197 in)
No2 | 0270 — 0.510 mm (0.0108 — 0.0201 In)
Of | 0.200 — 0.580 mm (0.0079 — 0.0217 in)
Limit No.d | 1.10 mm (0.0433 in)
No.2 | 1.11 mm {0.0437 in)
. Qil | 1.95 mm (0.0453 in}
Connecting Thrust clearance STD | 0.160 — 0.312 mm {0.0063 — 0.0123 in.)
rod Limit | 0.35 mm (0.0138 in)
Conneoting rod besring contar wall thickness ,
Referenca STD Mark | | 1.484 — 1.488 mm (0.06584 — 0.0588 in.)
Mark 2 | 1.488 = 1.492 mm (0,0586 — 0,05B7 in)
% Mark 3 1.492 — 1.498 mw (0.0687 — 0.0689 in)
Connecting rod el claarance STD STD | 0.024 — 0.056 mm (D.0005 — 0.0022 in.}
. U/S026 | 0.023 — 0.068 mm (0.0008 — 0.0027 in)
. Limit | 0.08 mm {0.0031 in.)
Rod band Limit per T00 mm (3.94 in) | 0.05 mm (0.0020 in)
Rod twist Limit par 100 mm (3.84 in} | G.15 mm {D.0058 n.)
Bushing inside diameter | 22,006 — 22.017 mm {0.8683 — 0.8688 in)
Fiston pin diameter 21.987 — 22.008 mm {0.8860 — 08686 in.)
‘Piston pin oil clearanca 5TD | G.005 — 0.011 mm D.0002 — D.O004 in) -
i Limit | .05 mm (0.0020 in)
Conneoting fod balt sutside dismastar STD | 7.860 — 8.000 mm (0.3094 — 0.3150 In.)
Limit

7.80 mm (0.2882 in)
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Crankshaft Thrust clearance 3TD 0.020 — 0.220 mm {0.0008 — 0.0087 in)
_ Limit | ©.30 mm (0.0118 In) v " "y s
Thrust washer thickness 2440 — 2.480 mm {00881 — 0.0880 n,)
Main joumnal oil clearance S8TD Ned 5TD | 0.025 — 0.044 mm {0.0010 — 0.0017 in)
uss 025 | 0.027 = 0.067 mm {0.0ﬁli - 0.0026 in)
Othu_m 8TD 0.015 — 0,034 mm [0.0008 — 0.0013 in)
u/s0.26 | 0.019 — 0.069 mm [0.0007 — 0.0023 In) -
Limit | 0.08 mm (0.0031 in) o
Main journal diameter STO | 54888 — 55,003 mm (21853 — 2.1655 in.)
U/80.26 | BA.745 — BA7EE mm__tz.l 55? - 2,1557 'n.}
Main bearing denter wall thicknets (Referenca) _ _ _
STD No3 Mark |l 1.992 — 1.985 mm (0.0784 ~ 0.0785 in,)
Mork 2 | 1.995 — 1.998 mm (00785 ~ 0.0787 in}
Mork3 | 1.998 — 2.001 mm (0.0787 — G.0788 in}
Mark 4 | 2.001 — 2004 mm (00788 — 0.0788 in}
Mark 5 | 2.004 — 2007 mm (0.0788 ~ 0.0790 in)
Others Merk 1 | 1.887 — 2.000 mm (0.07668 — 0.0787 in)
Merk 2 | 2,000 — 2,003 mm (0.0787 — 0.07B8 in)
Mark 3 | 2,008 — 2.006 mm (0.0789 — 0.0780 in)
Mark 4 2.008 — 2.008 mm (0.0780 — 0.0791 in}
Mark § | 2.009 — 2012 mm (00701 = 0.07821n)
Crank pin diameter STD | 51.885 — 52000 mm (2.0468 — 2.0472 in
u/s0.26 | 61.745 — B1.765 mm (2.0372 — m?ﬁl'n.]
Circle runout Limit | 0.08 mm {0.0024 in}
Main journal taper and out—of —round Limit | ©.02 mm [0.0008 in}
Crank pin teper and out—of —round Limit | 0.02 mm [(0.0008 in}
TORQUE SPECIFICATION '
Part tightenad N-m . kglom ft-Ibf
Oil pump pulley x Oil pump drive shaft 28 2806 21
No.Z idlar pulley x Gylindar block 42 426 |
Crankshaft pulley x Crankshaft 108 1,100 20
Gamwshaft timing pulley x Camshaft B4 950 40
for 88T ¥ 380 27
No.1 idisr pulley x Cylinder haad 42 425 A
Spark plug x Cylinder head 18 180 13
Alternator x Altemator bracket 54 530 40
Alternator x Altemator drive belt adjusting bar 19 185 14
RH engine mounting bracket x Cylinder block 52 530 s
Cylindsr head x Cylinder block 1st 49 500 ag
2nd Turn 80°
Spark plug tubs x Cylindar head 30 400 29
Camshaft bearing cap x Cylinder head 18 180 14
Cylinder head oover x Cylindar head 23 230 17
Alternator bracket x Cylinder head 42 425 31
LH engine hangsr x Cylinder head {(ST202} 2B 260 18
No.3 timing bait cover x Cylinder head 78 80 - 69 in.-lbf
Delivary pipa x Cylindar haad 13 130 ]
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Intake manifeld x Cylinder head 19 168 = 14
Fuef inlat pips x Dalivery pipe [ST202) 34 350 25
Fuel pulsation damper x Defivery pipe (ST191} 34 350 25
for SBT 28 300 22
No.1 intake menifold stay x Intake manifold (ST181) 42 425 31
No.1 intake manifold stay x Cylinder head (5T181) 42 425 31
EGR valve x intake manifold {ST181) . . 13 130 ]
EGR pipe x Cyllinder head (ST181) €9 600 43
No.2 intake manifold stay x Intake manifold {ST191} ; 42 425 31
No.2 intake manifold stey X Cylinder head {ST181) : 42 426 3
Throttle bady x Intake manifold 18 1886 14
Water bypass pipe x Water pump cover 8.3 ) 85 82 in.-f
Water bypass pipe x Cylinder head : 19 195 14
Water outiat x Cylinder head 1B 150 11
Exhaugt manifold x Cylinder head 49 50O 36
Exhaust manifold stay x Exhaust manifold 42 425 a
Exhzust manifold stay x Cylinder block 42 425 31
Main baaring cap x Cylinder block 59 600 43
Connecting rod cap X Connecting red 1st 25 250 18
' 2nd Tum 80°
Rear oil ssal retainer X Cylinder blogk 13 130 ]
Knock sensor x Cylinder block : a7 380 27
Qit cooler x Cylinder block : . Raliaf vaiva 78 800 58
; MNut 78 80 69 in..jbf
Watsr pump x Cylinder block : : 78 80 . B2 in.-ibt
Alternator drive belt adjusting bar x Cytinder block 27 275 20
PS pump bracket x Cylinder block 43 440 32
Rear end piate x Cylinder block 9.3 85 . BRin-bf
Fiywhes! x Crankshaft (M/T} g8 800 65
Drive plate x Crankshaft (A/T) 83 850 81




