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ENGINE MECHANICAL
DESCRIPTION

The 7A—FE engine is an in—line, 4—cylinder, 1.8 liter DOHC 16 —valve engine.

EGIL—
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The 7A—FE engine is an in—line, 4—cylinder engine with the cylinders numbered 1 — 2 — 3 —
4 from the front. The crankshaft is supported by 5 bearings inside the crankcase. These bearings
are made of aluminum alloy. '

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

The firing orderis 1 — 3 — 4 — 2. The cylinder head is made of aluminum 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.

The intake manifold has 4 independent long ports and utilizes the inertial supercharging effect to
improve engine torque at low and medium speeds.

Exhaust and intake valves are equipped with even pitch springs made of special valve spring
carbon steel which are capable of functioning no matter what the engine speed.

The exhaust camshaft is driven by a timing belt, and a gear on the exhaust camshaft engages'
with a gear on the intake camshaft to drive it. The cam journal is supported at 5 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 supplied through the oiler port in the center of the
camshaft.

Adjustment of the valve clearance is done by means of an outer shim type system, in which valve
adjusting shims are located above the valve lifters.

The resin timing belt cover is made of 3 pieces. A service hole is provided in the No.1 belt cover
for adjusting the timing belt tension.

Pistons are made of high temperature —resistant aluminum alloy, and a depression is built into the
piston head to prevent interference with the valves. '

Piston pins are the semi—floating type, with the pins fastened to the connecting rods by pressure
fittings, allowing the pistons and pins to float.

The No.1 compression ring is made of stainless steel and the No.2 compression ring is made of
cast iron. The oil ring is made of a combination of steel and stainless steel. The outer diameter of
each piston ring is sligthly larger than the diameter of the piston and the flexibility of the rings
allows them to hug the cylinder walls when they are mounted on the piston. Compression rings
No.1 and No.2 work to prevent gas leakage from the cylinder and the oil ring works to scrape oil
off the cylinder walls to prevent it from entering the combustion chambers.

The cylinder block is made of cast iron. It has 4 cylinders which are approximately twice the
length of the piston stroke. The top of each cylinder is closed off by the cylinder head and the
lower end of the cylinders becomes the crankcase, in which the crankshaft is installed. In
addition, the cylinder block contains a water jacket, through which coolant is pumped to cool the
cylinders.

The oil pan is bolted onto the bottom of the cylinder block. The oil pan is an oil reservoir made of
pressed steel sheet. A dividing plate is included inside the oil pan to keep sufficient oil in the
bottom of the pan even when the vehicle is tilted. This dividing plate also prevents the oil from
making waves when the vehicle is stopped suddenly and the oil shifts away from the oil pump
suction pipe.
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PREPARATION

SST (SPECIAL SERVICE TOOLS)

B0AY —-0F

08032—-00100

Oil Pan Seal Cutter

09155—16100

Spark Plug Wrench

09201-41020

Valve Stem Qil Seal Replacer

08201-70010

Valve Guide Bushing Remover &
Replacer

09202-70010

Valve Spring Compressor

09205-16010

Cylinder Head Bolt Wrench

Crankshaft Pulley Holding Tool

: 09213-54015
Tz
"%

09213-60017  Crankshaft Pulley & Gear Puller

Q- w b—> Set ’

2 ‘ bR —
— =
"""""""" (09213-00020) Body With Bolt
/ (09213-00030) Handle

(09213—00060) - Bolt Set

Belt Tension Gauge

09216—00030

g 09216-00020

Belt Tension Gauge Cable
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o2, ﬂ% 8 ﬁl 09221-25024 Piston Pin Remover & Replacer
elgo
TEy
=
""" (09221-00020) Body
(09221-00030) Spring
"""""" (09221-00181) Bushing “E*
(L)
Ty,
(09221-00190) Guide K"
(09221-00200) Guide "L"

09223-41020

Crankshaft Rear Oil Seal
Replacer

0922346011

Crankshaft Front Oil Seal
Replacer

Camshaft oil seal

09228-06500

Qil Filter Wrench

09248-55020

Valve Clearance Adjust Tool Set

(09248—05011)

Valve Lifter Press

(09248-05021)

Valve Lifter Stopper

09309—-37010

Transmission Bearing Replacer

Crankshaft front oil seal

09330-00021

Companion Flange Holding Tool

Crankshaft pulley
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09816—30010  Oil Pressure Switch Socket Oil pressure switch
Knock sensor

09843—18020 Diagnosis Check Wire

09550—10012 Replacer Set “B”

(09555:-10010) No. 2 Rapl.;ccr Handle Spark plug tube gasket

(09556—10010) Biffsrantial Drive Pinion Front Spark plug tube gasket
Bearing Remover

BOOAT 00

RECOMMENDED TOOLS

09200—-00010 Engine Adjust Kit

d? 09258—-00030 Hose Plug Set Plug for vacuum hose, fuel
& _ - | hose etc.

09904—-00010 Expander Set

EQUIPMENT

Battery specific gravity gauge

Caliper gauge

CO/HC meter

Compression gauge

Connecting rod aligner

Cylinder gauge

Dial indicator

Dye penetrant

Engine tune—up tester
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Heater

Magnetic finger

Micrometer

Piston ring compressor

Piston ring expander

Plastigage

Precision straight edge

Soft brush

Spring tester Valve spring
Steel square Valve spring
Thermometer

Torque wrench

Valve seat cutter

Vernier calipers

SSM (SERVICE SPECIAL MATERIALS)

08826—00080 Seal packing or equivalent

Camshaft bearing cap
Cylinder head
Cylinder head semi—circular plug

08826—00100 Seal Packing 1282B,
Three Bond 1282B or equivalent

Woater inlet housing

0883300070  Adhesive 1324,
THREE BOND 1324 or equivalent

Spark plug tube

08833-00080 Adhesive 1344,
THREE BOND 1344,
LOCTITE 242 or equivalent

Oil pressure switch
Engine drain plug
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TROUBLESHOOTING

You will find the source of the trouble more easily by correctly using the table shown beit:o“;:id"u.-“l .
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.

- =) © ™~ ) 2] @© -4 ™~ — ™ |
L] ™ o™ o™ o L+ P~ [+:] (2] [+ )
See page sl S(z] ' lglal'lalsd &
g_’_ o E E 8 8 8 Eil ] i w WL |
Bl | o|feld |8« >
Suspect area s |E% 8 g E E 2 g 82l- | Bl |3 2 b
S |532[3 |EE|=5|»2 [25|E | 8156 |8 g l12xs| 2 g
2 |og|le [B9]< E P = v |5 |2 S |2g| £ 2 £
“z|l5= §§ s5|le8[35|28|05| % glog| € |28 S| 8|2
Symptom s3|23|23|82|82(32|8¢8<2| B |B2|e8|=|z3| = |8 |z
eS| 55|8G|12S|ER|SO|ESB|BO| £ [20|<0| & |Ex| & | E | &
« | Engine does not crank '
s Starter runs — engine does
S | not crank
g No initial combustion 11 | 2 : 5 6 3
© | No complete combustion 3 1 2 8
o | Engine cranks slowly ' 2
£ | Under normal condition 10 | 11 3 |12 5 | 4| 6 |14
£ §| Cold engine 1] 4 2 5 | 7
S “ 1 Hot engine 1| 3 5 | 4 7
Incorrect first idle 2
2 | High engine idle speed 2 | 3 4 6 | 5 7
'§ Low engine idle speed 1 2
£ | Roughidling 15 2 10 6 5 7 |14
Misfire i 3. 5 7 8
> Hesitation/Poor acceleration 1 9 10 8 7 13 | 12| 14 | 17
E | Backfire 5 | 2 4 |3 7 | 8 |10
rg Muffler explosion (after fire) 8 | 3 5 | 6 9
'g" Surging ' 4
8 | Knocking 1
Engine stalls soon after 7 6 3 2 4 8
starting ' : . .
& | After acceleration pedal
£ | depressed 1 x 4 5 6
‘2 | After acceleration pedal §
E’ released :
During A/C operation 1
When shifting Nto D ) 1
Poor fuel economy 18 | 13 | 19 | 15 | 14 16 | 17 12
Engine overheat 9
Engine overcool
§ Excessive oil consumption
O | Low oil pressure
High oil pressure
Starter keeps running
Battery often discharges

HINT: When inspecting a wire harness or circuit, the electrical wiring diagrams in repair manual should
be referred to and the circuits of related systems also should be checked.
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(‘_'.I_ [=2] w -
o [® | o © o ~ o | ©
See page 2 [ - ! I I I cleles]! FIR13y1 %15
glele bl 6| & @ g8
Suspect area £ b e E n e g ] 3 §
E 2 = > o = o |EW S | o E & @
: 2 wlo|= 281 s o |2<q 2| 2 lx|m 3|8 2 5
o - | @ ® | = — | & |9 2 £ |B5|5 8| @ | =
= 3lel8|S|E|lg|e2s|2|8|82|s28|8elc| 8|8
Symptom 33| s|5l3s|3]| 3 E §T§' 5 E < 0%'55—3% 5| E 2
| HHHHHEERIEEIRE O EIRE
« | Engine does not crank 2 |1
& | Starter runs - engine does 1
é not crank
§ No initial combustion 4 12| 7 1 8
2 | No complete combustion 9 | 4
° Engine cranks slowly ? 1
% | Under normal condition 15 | 1 2 |13 7
2 i
& &| Cold engine g |3
52
“] Hot engine 8 2
Incorrect first idle 3 1
§’ High engine idle speed 8 1
=
‘s | Low engine idle speed 4
& | Rough idling 16 | 1 13| & 8 | 12
Misfire 9 1 2 4
> | Hesitation/Poor acceleration 18 | 3 4 | 5 2 116 |15
3 | Backfire ' 11 -
':g Muffler explosion (after fire) 1 10
'g' Surging 5 2 3
% | Knocking 9 |2 3 6
Engine stalls soon after 9 1
starting
=2 | After acceleration pedal 9 3
% depressed
® -
.g After acceleration pedal 2
5 | released
During A/C operation
When shifting N to D 2
Poor fuel economy 6 |20 )| 2 1 ' 7 8 3 5 4 9
Engine overheat ' 1 8 2
Engine overcool :
2 | Excessive oil consumption 1 3
£ . g
O | Low oil pressure 1
High oil pressure
Starter keeps running 1
Battery often discharges
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See page

EG-42
EG-34
EG-249|
EG-65

|EG-286
EG-98
EG-101

lse-sa
EG-107

EG-264
EG-262
EG-16
CH-9

Suspect area

Symptom

Connecting Rod

Bearing

Piston Ring
Flywheel or

Valve Timing
Timing Belt
Water Pump
Valve Guide
Bushing

Oil Pump
Crankshaft
Bearing
Cylinder Head

Cylinder Block IEG-104

Drive Plate
Radiator and
'Radiator Cap
Thermostat
Drive Belt
Water Temp.
Sender Gauge
Qil Pressure
Switch
Alternator

Engine does not crank -

Starter runs — engine does - 2
not crank . ; |

No initial combustion ‘9 |10

Does not start

No complete combustion -1 6 7 5

Engine cranks slowly 3 4

Under normal condition 9 8

Cold engine

Difficult to

start

Hot engine

Incorrect first idle

High engine idle speed

Low engine idle speed

Poor idling

Rough idling - 13 | 14 18| 9

Misfire

Hesitation/Poor acceleration 16

Backfire

Muffler explosion (after fire) 2

Surging

Poor drivability’

Knocking 4 8

Engine stalls soon after
starting -

After acceleration pedal
depressed

After acceleration pedal
Teleased

' Engine stalls

During A/C operation

‘When shifting N to D

Poor fuel economy 12 1

Engine overheat - 7 5 6 10 ; 1"

Engine overcool

Excessive oil consumption 2 ) 5 4

Others

Low oil pressure - 2 3 4

High oil pressure 1

Starter keeps running

Battery often discharges
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TUNE—UP
ENGINE COOLANT INSPECTION

1. CHECK ENGINE COOLANT LEVEL AT RESERVOIR
TANK
The engine coolant level should be between the
"LOW" and "FULL”" lines. -

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

P10369 P10370 20619 the "FULL" line.

2. CHECK ENGINE COOLANT QUALITY
(a) Remove the radiator cap. '
CAUTION: To avoid the danger of being burned, do not

remove it while the engine and radiator are still hot, as
fiuid and steam can be blown out under pressure.

(b) There should not be any excessive deposits of rust or
scales around the radiator cap or radiator filler hole,
and the coolant should be free from oil.

If excessively dirty, replace the coolant.

(c) Reinstall the radiator cap.

ENGINE OIL INSPECTION

1. CHECK OIL QUALITY :
Check the oil for deterioration, entry of water, dis-
coloring or thinning. '
If oil quality is poor, replace it.

3% o % 8 10 - Oil grade:
TEMPERATURE RANGE ANTICIPATED BEFORE NEXT OIL CHAI API grade SG or botter
—— If it is impossible to get SG or better you may use SF
grade.

Recommended viscosity:
Refer to illustration
2. CHECK ENGINE OIL LEVEL
The oil level should be between the "L" and "F” marks
on the dipstick.
If low, check for leakage and add oil up to the "F”
mark.
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Qutside

BSTT-02

BATTERY INSPECTION

1.
(a)
(b)

(a)
(b)

CHECK BATTERY SPECIFIC GRAVITY AND
ELECTROLYTE LEVEL
Check the electrolyte quantity of each cell.

If insufficient, refill with distilled (or purified) water.

Check the specific gravity of each cell.
Standard specific gravity at 20°C (68°F):

1.25 — 1.27
If not within specifications, charge the battery.
CHECK BATTERY TERMINALS, FUSIBLE LINK AND
FUSES _
Check that the battery terminals are not loose or
corroded. ’
Check the fusible link and fuses for continuity.

AIR FILTER INSPECTION AND CLEANING

1.

(a)

(b)

REMOVE AIR FILTER -
Remove the air cleaner cap and air filter.

INSPECT AND CLEAN AIR FILTER

Visually check that the air filter is not excessively
damaged or oily. :

If necessary, replace the air filter.

Clean the air filter with compressed air.

First blow from the inside thoroughly, then blow off
the outside of the air filter.

REINSTALL AIR FILTER
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Ohmmeter

BawWrF-o1

HIGH—TENSION CORDS INSPECTION

1.

DISCONNECT HIGH—TENSION CORDS FROM
SPARK PLUGS '
Disconnect the high — tension cords at the rubber

boot. Do not pull on the cords.
NOTICE: Pulling on or bending the cords may damage the

conductor inside.
REMOVE DISTRIBUTOR CAP WITHOUT
DISCONNECTING HIGH—TENSION CORDS
INSPECT HIGH—TENSION CORD RESISTANCE
Using an ohmmeter, measure the resistance without
disconnecting the distributor cap.
Maximum resistance:

25 kQ per cord _
If the resistance is greater than maximum, check the
terminals. If necessary, replace the high—tension cord
and/or distributor cap.

REINSTALL DISTRIBUTOR CAP AND
HIGH—TENSION CORDS

RECONNECT HIGH—TENSION CORDS TO SPARK
PLUGS

mv-a

SPARK PLUGS INSPECTION

1.

DISCONNECT HIGH—TENSION CORDS FROM
SPARK PLUGS

Disconnect the high — tension cords at the rubber
boot.

DO NOT pull on the cords.

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

REMOVE SPARK PLUGS
Using SST, remove the spark plugs.
SST 09155—-16100
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3.

CLEAN SPARK PLUGS
Using a spark plug cleaner or wire brush, clean the
spark plug.

VISUALLY INSPECT SPARK PLUGS
Check the spark plug for electrode wear, threads
damage and insulator damage. '
If abnormal, replace the plugs.
Recommended spark plugs:
ND K20R—U for AE102
NGK BKRGEYA for AE102
ND K16R—U for AE93
NGK BKR5EYA for AE93

ADJUST ELECTRODE GAP
Carefully bend the outer electrode to obtain the cor-
rect electrode gap.
Correct electrode gap:
0.8 mm (0.031 in.)

INSTALL SPARK PLUGS
Using SST, install the spark plugs.
SST 09155—-16100

_ Torque: 18 N-m (180 kgf.cm, 13 ft-Ibf)

RECONNECT HIGH—TENSION CORDS TO SPARK
PLUGS



ENGINE — ENGINE MECHANICAL

EG-15

‘ Alternator

Water
Pump

Crankshaft

Adjusting Lock Bolt

SSTB

SSTA

SSTA

RITW-01

ALTERNATOR DRIVE BELT INSPECTION

INSPECT DRIVE BELT

(@) Visually check the belt for excessive wear, frayed
cords etc.
If necessary, replace the drive belt.
HINT: Cranks on the rib side of a belt are considered
acceptable. If the belt has chunks missing from the
ribs, it should be replaced.

(b) Check the drive belt deflection by pressing on the belt
at the points indicated in the illustration with 98 N (10
kgf, 22 Ibf) of pressure.

Deflection:
New belt
7 — 9 mm (0.28 — 0.35 in.)
Used belt
11.5 — 13.5 mm (0.453 — 0.531 in.)

If the deflection is not as specified, adjust it.

(Reference)
Using SST, check the drive belt tension.
SST A 09216-—00020

SST B 09216—00030
Drive beit tension:

New belt

70 — 80 kgf
Used belt

30 — 45 kgf

If the belt tension is not as specified, adjust it.
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HINT:
e "New belt” refers to a belt which has been used
less than 5 minutes on a running engine.
e  "Used belt” refers to a belt which has been used
on a running engine for 5 minutes or more.
CORRECT WRONG  WRONG e  After installing the belt, check that it fits properly
in the ribbed grooves.

e - Check by hand to confirm that the belt has not

720 ~ slipped out of the groove on the bottom of the
pulley.

e After installing a new belt, run the engine for
about 5 minutes and recheck the belt deflection
or belt tension.

VALVE CLEARANCE INSPECTION AND
ADJUSTMENT

HINT: Inspect and adjust the valve clearance when
the engine is cold.

1. REMOVE CYLINDER HEAD COVER
(a) Disconnect the following wires and clamps:
(1) Alternator connector
(2) Alternator wire
(3) Oil pressure switch connector
(4) Two wire clamps

(b) Remove the two bolts and wire harness protector.
(c) Disconnect the wire harness from the cylinder head
cover.
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(d)

(e)

(f)

(a)

(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 PCV hoses from the cylinder head
cover. o

Remove the four cap nuts, seal washers, cylinder head
cover and gasket.

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

Check that the hole of the camshaft timing pulley is
aligned with the timing mark of the bearing cap.
If not, turn the crankshaft one revolution (360°).
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3.
(a)

(b)

(c)

INSPECT VALVE CLEARANCE

Check only the valves indicated.

e Using a thickness gauge, measure the clearance
between the valve lifter and camshaft.

e 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

0.15 — 0.25 mm (0.006 — 0.010 in.)
Exhaust

0.25 — 0.35 mm (0.010 — 0.014 in.)

Turn the crankshaft pulley one revolution (360°) and
align the its groove with timing mark "0” of the No.1
timing belt cover.

Check only the valves indicated as shown. Measure
the valve clearance. (See procedure in step (a))

(Intake)
ADJUST VALVE CLEARANCE

Remove intake camshaft
NOTICE: Since the thrust clearance of the camshaft is

small, the camshaft must be kept level while it is being
removed. If the camshaft is not kept level, the portion of
the cylinder head receiving the shaft thrust may crack or
be damaged, causing the camshaft to seize or break. To
avoid this, the following steps should be carried out.
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P10347

(a)

(b)

(c)

(d)
(e)

Turn the crankshaft pulley so that the hole in the sub
—gear (which sets the sub—gear to the camshaft
drive gear) comes up.

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

Remove the two bolts and No.1 bearing cap.

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

Thread diameter 6 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
eliminated by the above operation.

Uniformly loosen and remove the eight bearing cap
bolts in several passes, in the sequence shown.
Remove the four bearing caps and camshaft.

HINT: If the camshaft is not being lifted out straight
and level, reinstall the No.3 bearing cap with the two
bolts. Then alternately loosen and remove the bearing
cap bolts with the camshaft gear pulled up.

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

with a tool or other object.
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(a)
(b)

(c)

Remove adjusting shim
Remove the adjusting shim with a small screwdriver.

Determine the replacement adjusting shim size by
following Formula or Charts:

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

Culculate the thickness of a new shim so that the
valve clerance comes within specified value.

g mmm— Thickness of removed shim
T Measured valve clearance
| Thickness of new shim
Iintake:

N=T+ (A — 0.20 mm (0.008 in.))
Select a new shim with a thickness as close as pos-
sible to the calculated value.
HINT: Shims are available in 16 sized in increments of
0.05 mm (0.0020 in.), from 2.55 mm (1.0039 in.) to
3.30 mm (0.1299 in.).

Install new adjusting shim
Place a new adjusting shim on the valve lifter.

Install intake camshaft
NOTICE: Since the thrust clearance of the camshaft is

small, the camshaft must be kept level while it is being
installed. If the camshaft is not kept level, the portion of
the cylinder head receiving the shaft thrust may crack or
be damaged, causing the camshaft to seize or break. To
avoid this, the following steps should be carried out.
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Timing Mark

(a)

(b)
()

(d)

(e)

(f
(g)

Turn the crankshaft pulley, set the intake camshaft so
that the knock pin is slightly above the top of the
cylinder head.

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

Engage the intake camshaft gear to the exhaust
camshaft gear by matching the assembly installation

mark on each gear.
NOTICE: There are also timing marks (for TDC) on each

gear as shown in the illustration. Do not use these marks.
Roll down the intake camshaft onto the bearing
journals while engaging gears with each other.

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

Install the four bearing caps in their proper locations.

Apply a light coat of engine oil on the threads and
under the heads of the bearing cap bolts.

Install and uniformly tighten the eight bearing cap
bolts in several passes, in the sequence shown.
Torque: 13 N-m (130 kgf-cm, 9 ft-Ibf)
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(h)

A\ WY

(i)

@)
(k)

(b)

(c)

Remove the service bolt.

Install the No.1 bearing cap with the arrow mark
facing foward. '

NOTICE: If the No.1 bearing cap does not fit properly,
push the camshaft gear backwards by prying apart the
cylinder head and camshaft gear with a screwdriver.
Apply a light coat of engine oil on the threads and
under the heads of the bearing cap bolts.

Install and alternately tighten the two bearing cap
bolts in several passes.

Torque: 13 N-m (130 kgf-cm, 9 ft-Ibf)

Recheck valve clearance

(Exhaust)

ADJUST VALVE CLEARANCE

Remove adjusting shim

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

Position the notch of the valve lifter facing the front of
the vehicle. :

Using SST (A), press down the valve lifter and place

SST (B) between the camshaft and valve lifter.

Remove SST (A).

SST 09248—-55020 (09248 —-05011, 09248—05021)

HINT:

e Apply SST (B) at slight angle on the side marked
with "97, at the position shown in the illustration.
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No. 3 Rear .
SST (B)

SST (A)

“~ Magnetic
Finger

PO7029

(d)

(a)
(b)

(c)

(a)
(b)

e When SST (B) is inserted too deeply, it will get
pinched by the shim. To prevent it from being
stuck, insert it shallowly from the intake side, at a
slight angle.

® The shape of the cam makes it difficult to insert
SST (B), from the intake side to the No.3 rear. For
this shim, it is best approached from the exhaust
side instead.

Remove the adjusting shim with a small screwdriver
and magnetic finger.

Determine replacement adjusting shim size by fol-
lowing Formula or Charts:

Using a micrometer, measure the thickness of the
removed shim. '
Culculate the thickness of a new shim so that the
valve clerance comes within specified value.

| J—c— Thickness of removed shim
Ao Measured valve clearance
N ......... Thickness of new shim
Exhaust:

N=T+ (A — 0.30 mm (0.012 in.))
Select a new shim with a thickness as close as pos-
sible to the calculated value. '
HINT: Shims are available in 16 sized in increments of
0.05 mm (0.0020 in.), from 2.55 mm (1.0039 in.) to
3.30 mm (0.1299 in.).

Install 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 09248—-55020 (09248—-05011, 09248—-05021)
Recheck valve clearance




ENGINE — ENGINE MECHANICAL

EG-24

*a08) 9y} U0 pajunduil si19) ‘wiys || ‘ON Mau & yum wiys (‘u1 2oL1°0)
-guiIjjiW Ul SSBUNIIY) By} aAry swiys MaN :INIH ww 008"z @Y @edey (‘Ui ££10°0) W OG0 S! 80ULIER|D painseaw
' sul s1 wiys ("ul "0) ww T eul ANdNVX3
6210002 | o1 | @vivo) 06z | 8 ay} pue ‘pajjelsul A. Iy A 120L1°0) v 0082 E...
x i . . ‘ut 0L0°0 - 900°0) WW GZ°0 - SI’
(0gev0) g€ | 9t (Ze11 0} 0% :(p1oD) @oueiE8|D BAjEA BX)ElU] B1] (1700 - 01¥00) 050 L — 1¥0 L |
(o9zv0)oze | vL | (zoLL0) 08T

1]9t] (60v00 - 2ov00) OVO'L — 120t
EFNERED — ¥6800) 020 L — 100
(ovz10) SL'E .| €1 | (€8010) SLC i 51]51]9t|04[91| (¥6E00 — 9€E00) 000t - 1860
= } - i}ot|ot|ot[01]9L] (98800 ~ BZEOD) 0B6O — 1967
(ozzro)olte | zL | (€90L0) 0L
(toz10) soe | 1L | (epOL0) S9'C otlot]s1|o1]51|51[g1]as|vs| (29600 - 55600) 0Z60 = 106
: - ; : 5To1|91|ot|1|SL|StL|SH|SH[PL[Pi] (¥SE00 - LvEDO) 0060 - 1B8T
(181L1'0) 00€ | 0L | (¥2OL'0) 09C _ml_m.._. _“2“25 aadnilvilvil oveno = eEemo) G680 = 1060
Fiit
vi[E
‘ON Siloilotlet[oro1|ot|et[at[st[Gt[ab|vilpi[EL[EVEL|Es|2t| (ECEDD - 8160°0) 0Z@0 - 1080 |
s SSOWPIL | yyug I ENE M N D Q_E_w_ Silvi[vi[ErlEL]e1|Er|21]28] (GIED0 = Z0EOO) 0060 — 1BLO
us " SiTstioi[otlot|ot|ot(s1|ar]at|at[s1|as|pi|pilpL|EMEL[EHZH|Z|2H| HE] (L0BD0 ~ 00600) 08LO - 19L0
m
ﬂ
v_
-_

N |||~

) |
)
[ov|91]st|9t]ot[si|st[st| 10600 - £9600) O¥60 - 1260
)
)
ENED EN EDEN EN EN ENED R ER R G E1[EL| (16600 - £2600) OVB0 - 1280
“ON

$SOUOIL

ot|ot[ot[ot[9v]at[Si| (BZ800 - 0LE0T0) 0960 ~ Iv6T
(1911°0) S6'Z 6 (¥001°0) SS'T I [ ENER EREN EN ERERENER EL|E1|_(BEE00 - 1EE00) 0980 — 1¥80
N N (R - T6200) 09L0 - I¥L0O

("w) wuw SSaWjOIY] WIYsS MBN — w”
[MENENERED
ENERERED ERENED
MM ENEDER ENERED
ENERENENERER ERER ENER ED
| Y 8 0 0 X 0 Y 0 X B8 B D D ¥
(1 13 10 £ 11 0 61 B E B ETY E ER R ER D D ER
(7Y 13 18 Y 8 T8 T 0 0 T Y ET e R ER BN ED B B
MM S B R R D R
[E18 3 0 Y T 8 8 S 8 0 3 8 208 0 8 0 0 e R N A
MR Er R ERER CR C £ije Zlje
oi[ei]st|as|ai|aL|ai]oi|ai|gi|si|Si{SL{viivi{riiri I ELELIELEL 4314314
MERENENEDENENENED ENE L D 0 0 L G EHELELELELITL 414311
A
A

pi|vL[vi[vi[eb|et|Er|zt[e]zh| 1] 1] Lh] (V6200 - ¥Bz00) OvL0 - 1ZL0
pL{vLIELELIELEL[2HZI AL  LL] LLfLLIOL {£8200 — 5L200) 0ZLO — LOLO
HELELIELEL

LELIELIEL|ZL]ZL tif LijLtjotjoijol
1 CHZL T MM MAnLHNE:
Hzilzilzi

[}
-
]
-
-
=
—
=
-
[=]
-
[=]
-

942010 - 00L0 — 1890 |
B9ZO0 - 0890 - 1990

[]
-

MHEAEEEEE
w
=
:.4
-
2]
=
n
-
w
-
<
-
b
-

{25200 - ¥¥200) OVO0 — 1290
(%200 - LEZ00) 02900 - 10910
19€200 - 62200) 0090 - 1850
0~ 1 0850 - 1950
{02200 - £1200) 0950 — LV 0
{€1Z00 - 50Z00) O¥S0 - 1250
{50200 - £6100) 0290 — 1030
(6100 - 6810°0) 0050 - 1BY0
100 - 18100) 0B¥0 - 19v0
(18100 - ¥£100) 08¥0 — I¥¥0
(E£100 — 99100) O¥¥0 — 12v0
5|5 | ¥ | (59100 - B5100) 0Z¥0 - LO¥0
5 | ¥ ]+ (es100 - 051000 00¥0 - 18€0
v
y

tiiotlotloi] 6
6

BlLLjELiLL
LjLi{oLjoL
1{0L|0L} 01
5
b

OLj0L] €

U L L L e E A e

—

==

ENERENERERERERENERED BN R L PLIVL{PLELELIE EHZL|ZLH{ZL BE LA LL

MENED ENENEN EDN ENEN EN EN 0 L vL|EL|EL|EL[EME ZHZL|TH|2 LE L] R

FENENERED e ED GLISH L LY LELELIEL I CHEZH LY i LL{0L{04{ O

t[ei[es|et|zi[ee|zs|ziee] i s 1] oifoi[ot[o

izi[zifz 1i[njo oi[or
0

= || o= ] =
d
-
—
-
-
=]
-

-
-
-
=SEIE R = b
r~|r~|o|mjo|mi;m

el
Do~

o|~|~|~|o|o|a|la|a|S

=
=
©
e
o

b Ld
w_.m_.unuﬁn—.m_.—m—m_ MERERER L BN
ENERED ENEDED ENED ED £ B0 B B 4 B £
M EREN N R N I E A (A 4 HEL LI MM
siisiivi|ri|vi|ri[EL|EL[EL{ELIEL ZL{ZI|ZL 4 Le] s LL] LijoL{OL 0L 04| 0|
gi[vi[ri[viietel[eiel|el|zi]zi]z FA T osjoil 6] €
I €
1

—
-
=

p (05400 - 2¥100) 0BE0 ~ 1960
(2¥100 - ¥E100) 09E0 — IWED
YEL00 - 92100) OVEOD — $2E0
{92100 - 64100) OZEO — JEO
(81100 ~ 11100) 00E0 — 1820 |
D {01100 - €0 0820 — 1920
M el [zilzl (20100 - 66000) 0920 - 1SZ0
: {86000 — 65000) 050 ~ 0S40
aifar G ERMMmm (65000 — 95000) 6YL0 — kY10
ENE MM {55000 — 8¥000) O¥LO = 1ZL0
vilvi
PLEL

=

miooa|od| ==

= |w|w|w|o|e|r~|r~|~ oo

r~{r~|r~|ojm|®oi®

@lo|~|{~|ojo|lo|ais

L 144400
ijoijot[or
I ]

S|el==
2

DA EE zizifziz
vi|EI[ELEL[E
Z
Tz

[=]
=

[o}

EHEHEL]ZL

<|¢|<¢|w|w|w|o]e|~~r~olo|o|alx| 2|22l
m|m|m|w|w|w|w]|v]o]o|~|~~o|o|o|e|e| 2]

m|mjw|sjujp|wojojr~~ DT

< |w|w|wjo|o|r~|~|~ojo|ajai;m
|« w|njo|e|o|r~|~ oo
«|=|w|v|jn|o|o|r~|r~r~oo|x

~lo|ciela|a|S|2|E2|=
@|e(O|f~|r~|m)o) o
L= =201 Lo Rl Lo o

r|r~|r~|@|m
C ]

Ll G bl d ol

*

=
—l=lo

-

=
b by b

=]

=

o

2

=)

b
=SEEES

o

=

-]

(-
o|m|o

@ ;m
FHEEE
|||
w|wjwn|o
N Mo

L
-
=]

-]

~

w0

w

s
b4

Ll

™~
o~
-
-

oo 2
o|o|a

=, [(c8110) 0L0E |@|r~|r~|o|o|o|a|e
™ NN

NIMEGT Ll (L¥000 - 0¥O00) OZ10 - LOL'D

] (6£000 — 2E000) 0040 — 1800

(1£000 - ¥Z000) 0800 ~ 1900

(#2000 ~ 91000) 0900 — 100

(310000 - BOOO0) O¥O0 — $200

(80000 — 0200 - 0000
(ug) ww -

DU PAINSEaKY

|||

EECE
o~
-

ocd Bacd o fucd

= || |0|w

Ll Dl el e
L Dl Dl

Y Y )

o]

NRE

[x]
=
™
-
E]
-
o
-

G L R e

-l
-

™
0

e 5 o] e B o o
SRR
a1
1
&I

-

O|O|w=|=]r=|NIN

-
-
=|=|=l=
==

{16010) OLLZ

() unu
SSAUDUR WIS PoYEISY]

(65010). 069 |« |||~
: (gsor0) 0892 |~ |=|=|~|—]™

=
<

{5£010) OELT | +=| | v | |||
(LLOL0) 02LZ |~

(»601'0) 08LZ ||| || oof < ||
(z9010) 01LT

(#11L0) OEBT || m|w|wr|w
(oLLL0) 0282 |»

(90L10) 0182

(62010} OPLZ [~| =[]y

m (ZOLL'D) 0OBT

 (22110) 0582 [] |«
(81110) OYEZ ||| ||

(5021°0) 090 |~ |@| || || 212
(1911'0) 0862 |w|w|w]w|r|~|o|w
(tsLro) ovez |w|w|o|elr~|~|~|e
(#5110) 0£6T |w0|w|@|0|0|r~ |~
(0s110) azsz 10| 0]
(#eL10) 088Z [+ |<|w|w]w|w|e|~
(0£L1'0) OL8Z |« |« |w|w|w|o|w|o
O' (gzL10) 098Z [m|<|w|w|w|w|v]e

(10Z10) 0S0E |r~

(£1Z10) 080E | |w|o|a| @
(E6LLD) QEOE [~|~
{68110) OZOE |r~{r~|r

(12010) 0292

(+2010) 0092
(8101'0) 0BST
(80010) 0952
(¥8600) 0052

(DooL0) OYST
(26600) (25T

(e8z10) 092€E (|8
(25710) 0BLE
(rrzio) 091E 2| 2|2 =
(ovzi0) 051E |2( 2| 2| Bl = =S
(9EZ10) OPLE ||
(8zZ1'0) OZLE [@|® |
(0zz10) 00LE [@ o[> |2
(26110) OPOE |~
(€L1L0) 0862 [@|@
(69110) OL6Z |w|@
{gvL10) OLEZ |=
{zyL10) 0062 |«

o (gc110) 068Z |w|w|w|w|o|v|d|~
(25010} 06LZ |
| (£801°0) 09LT |~
(£801'0) 0SLZ |~
(£901°0) 0OLT.
(15010} 0L9T
(£010) 0992
(Ev0L0) 09T
(6E0L0) OVST
(»0010) 0S5C

(09Z10) 00ZE

(g9z10) 0ZZE |=| =

(66Z10)
(16Z10) OBZE
(8£Z10) OVZE

& (1o ossz |o|e|~ [~

©

-

C [(sanro) oeoz [w|oo|~|~~ o]

Q (8110 000t [o]~|~|~|®[®|=| o

-
lg
£
7
()]
c
b~
(]

-
-
-
©
i
-
(&)
2
QO

Vo421



EG-25

ENGINE — ENGINE MECHANICAL

"80e} 8y} uo pajupdwi si0) ‘Wwiys 6 'ON Mau & yum wiys (Ut ZoL1'0)
-SUWIIJ|IW Uy SSBUNIIYL Yl BABY SWIYS MON  INIH ww QOB 8yl eoejdey *(*ul ££ 10°0) Ww QG0 S| @ouRIEa|D painseaw
(66210) 0£€ | 91 | (zv1r0) 06z | 8 8y} pue ‘pajjesul s1 wiys (‘ul ZOLL'0) Ww Q08T euL :3I1dNVX3

("u! ¥10°0 - 01L0°0) Ww GE'0 — SZ°0
:(p1oD) edueies|d anjeA jsneyxy

(oszL'0) sze | s | (zziro) sgz -
(o9zi0)oze | ¥1L | (zoLL'O) 08C

L
9
(ovzi0) sie | €L | (esor0)scz | s
(ozzL0) Ove | 2L | (eg010) 0Lz | ¢
(10z1'0) S0t | 1L | (evol0)s9z | €
(1811'0) 00 | 0L | (vzoL0) 09 | ot 3
[ED
(19L10) g6z | 6 | (vooL0) ssz | 1 sifst 3
‘ON ‘ON TV ET
SSAUNOI SSauUy!
AL wiys HOIYL unys m._.;.
(‘un) ww  ssauxdIyl wIyS MaN SilEr
o1 E [EL[E
IERED EL|E
1EED 9] A SEMF- - 08L0 — 19L0
[ H (21 [01]01[08 0 — 26200) 09210 — LVLO
g1 4 L{oL[01[0t (16200 — ¥8200) OVL0 — 1EL0
ENEREREDRED o0i[0} (E820°0 ~ 8L200) 02L0 - 100
ENEDNED EIEN N L[ELIEL i 1{0L]0 = 00£0 - 1890
_ Tlu:__.e CIENE IH_Nv vi[vi|v BN fot[otfo | (8920'0 — 08200) 0890 ~ 1990
S E1VED ED EDENERED pLvi[vL[EL EL[EL[zi|zl]z oo L] L] (08200 - 25200) 0990 — L¥90
N EN ENERENEREDNE ¥ ”_ml T I [ L|L
NENERENE m__en ENED vi|vi|¥ [EL[ELEL[E ZL|ZL|ZVZL] b 1 A
ERERENERER ERER D EN EN ERE vi{vLvL[EL[EL[EL[EL[EL[E Y i 1 Z
3 ENENEDENENED ER ED EN E ER ER R D ER N NW EL[ELCL[ZI[ZE|T i[oL]oif
B e e el R sl :
ENEN 5 PLIvLIPL Y ELIELIEL Zl 414 LiL
a1 mpﬂimiﬂ‘ yi[vi[vL[EL[EL[EL[EL[E] N..Lﬂ,. z L[tifo[ot[ot[or K y
sisisi{vi|pi|Fi[vi|Ft[ELlE L A1 2 [N ERD L 2K i
NEN N EEN NG ZizL[ele foijoi[ot K 10K i
SLPLY !-‘.W.rl._n,n,:u._kms AN ot[ot[or[o[ot L F| ¥ |V [E| €] (18100~ #2100) 09¥0 — L¥¥0 |
) [ Fil¥ n_n.n_n;_w.;__n”_.;q r-.__Ma.o.m:: A r | ¥ ¥ |E| €] €| (E£100 = 99100 O¥¥0 - LTrD |
NENED eL{EL[ENEL[EL[ZE[eH[Z1[zI]el oL[oL{or[oL[oL AR F| v (€ E | ¢ | (59100 ~ 851000) 02¥0 — LOV0
m-Mm,QE,E eVEL[ELzL[zI[zMzIE 0[O0 L] r(v|E[E|E[E[Z|Z] (£9100 - 05L00) 00¥0 — IBE0
MERNERENERED iz ZH L1 [MENDMEE AN 1K 1008 AHK 1051000 — Z¥100) 0BEO ~ 190 |
NENEDENERED DA A H D t[oi[ot[ot[ol[ 61616 ARAAREREE Flviv|y K3 (2¥100 — ¥£100) 0960 — 1SE0 |
FENEN R E D i F_o.?oe: slel8le|L|L 5| alg]w i ﬁs.w-msg (A -.wmwmu
E u_” : ACINIK E A3 186000 — G6000) 6YZ0 — IZ0
C 0 R ED BRI L L [ ! rl.ﬂ. BlB[Z[L S[S(v|v(v|v[¥[E AR 1 (#6000 — £8000) OVZ0 — 1220 |
vi|vi[EL|EL[EI[EL]ZL 0 A | v v 2 3 3 4 L (£8000 - 6£000) 0220 — L0Z0 |
E0 D R A )Y [T1]0t]0 L|L ARG 3 {6£000 ~ 1Z000) 0020 — 18L0 |
B BN Y (A e 0L[OL[0r L b v v|v[v]E 12000 = £9000) 0610 = (0L
3 Zuzi L[ iefiejotfot[or L]t (v vyl ] 1E9000 - 96000) 0910 — LYLO |
€ iz s[oL]or{0k LLlL y viv|v|v|E|E|E[E 3 195000 - 8¥000) OPL0 — 12
ZLZL LLfL T..mpon LlL]L 202221 3 3 ] 000 ~ 0Z10- 10
z 1Lt itjoL]ot L]t 1B Telz1z1z 16E000 ~ Z600'0) 00F0 — 1800
L|04|OL{O8] L]L AN 4 (LE000 - ¥2000) 0800 — L1900
OL{oL]oL L [ A T¥Z000 — 91000) 0900 — P00
( Lol 6 3| LILIL]O piv|viviv]|E]E 4 19100°0 - 80000) 000 ~ L1Z0O
oifoif6[6[6 RAARAGE v v[v(vlE|ele|elele|e]e 180000 = 00000} 0Z00 = 0000
EEEBRERE B . BIBISISISIS S SISISIN SR B (N0 i
5618 1 2] 5 S 5 B B B B 220
mmmmmmmmmmmmmmmmmmmmmmmmmmmm.m,mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm)m
mmmmmwmmmmmmmmmmmmmmmmmgmﬁmmmmmmmmmmmmmmwmmmm,mmmm_mgmmmmmmmmmm_mc i un pogers
(3sneyx3) ey uonosjag wiys bunsnipy



s ENGINE — ENGINE MECHANICAL

6.
(a)
(b)

(c)
(d)

(e)
(f

(9)

(h)

INSTALL CYLINDER HEAD COVER
Remove any old packing (FIPG) material.
Apply seal packing to the cylinder head as shown in
the illustration.
Seal packing:
Part No. 08826 —00080 or equivalent

Install the gasket to the cylinder head cover.

Install the cylinder head cover with the four seal
washers and cap nuts.

Uniformly tighten the cap nuts in several passes.
Torque: 5.9 N-m (60 kgf-cm, 52 in.-Ibf)

Connect the PCV hoses to the cylinder head cover.
Connect the four high—tension cords to the spark

plugs.

Install the engine wire harness and wiring harness
protector with the two bolts.

Connect the following wires and clamps:
(1) Alternator connector

(2) Alternator wire

(3) Oil pressure switch connector

(4) Two wire clamps

CHECK FOR OIL LEAKS
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AE93 Tachometer

AE102

(-

‘P10241
PO6186 205767

AE93
Check Connector

1
TE1 (00
]

AE102
Check Connector

i

IGNITION TIMING INSPECTION AND
ADJUSTMENT ‘

1.

(a)

WARM UP ENGINE _
Allow the engine to warm up to normal operating
temperature.

CONNECT TACHOMETER AND TIMING LIGHT TO

ENGINE

Connect the test probe of a tachometer to terminal IG

© of the check connector.

NOTICE:

° Never allow the tachometer terminal to touch
ground as it could result in damage to the igniter
and/or ignition coil. _

[ As some tachometers are not compatible with this
ignition system, we recommend that you confirm
the compatibility of your unit before use.

INSPECT AND ADJUST IGNITION TIMING

Using SST, connect terminals TE1 and E1 of the check
connector.

SST 0984318020

HINT: After engine rpm is kept at 1,000 — 1,500 rpm
for 5 seconds, check that it returns to idle speed.
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AE93

(b)

(c)
(d)

(e)

Using a timing light, check the ignition timing.
Ignition timing:

10° BTDC @ idle

(Transmission in neutral position)

Loosen the two hold—down bolts, and adjust by
turning the IIA.

Tighten the two hold—down bolts, and recheck the
ignition timing.

Torque: 20 N-m (200 kgf-cm, 14 ft-1bf)

Remove the SST from the check connector.
SST 09843—18020

FURTHER CHECK IGNITION TIMING
Ignition timing: :
5 — 15° BTDC @ idle
{Transmission in neutral position)
HINT: The timing mark moves in a range between 5°
and 15°.

DISCONNECT TACHOMETER AND TIMING LIGHT
FROM ENGINE
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IDLE SPEED INSPECTION

1. INITIAL CONDITIONS

(a) Engine at normal operating temperature

(b) Air cleaner installed

(c) All pipes and hoses of air induction system connected
(d) All vacuum lines properly connected

(e) EFI system wiring connectors fully plugged

(f) All operating accessories switched OFF

(g) Ignition timing set correctly

Transmission in neutral range

AES3 Tachometer (h)

2. CONNECT TACHOMETER
Connect the test probe of a tachometer to terminal IG
© of the check connector.
NOTICE:
® Never allow the tachometer terminal to touch
ground as it could result in damage to the igniter
and/or ignition coil.
AE102 .o As some tachometers are not compatible with this
Check Connector Tachometer ignition system, we recommend that you confirm
the compatibility of your unit before use. .

'P10241
PO6186

3. INSPECT IDLE SPEED

2,500 rpm
(a) Race the engine at 2,500 rpm for approx. 90 seconds.
Q
Tachometer
EC0137 EM8144
202873
(b) Check the idle speed.
Idle speed (w/ Cooling fan OFF):
700 * 50 rpm for AE9S3
750 %= 50 rpm for AE102
O If the idle speed is not as specified, check the ISC
o} RPM system.
4. DISCONNECT TACHOMETER
Tachometer '

P02463 202977
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IDLE CO/HC CHECK

(a)
(b)
(c)
(d)
(e)
(f
(9)
(h)
(i)

2,500 rpm

° RPM

Tachometer
ECO137 EM8144

180 Seconds

EG172-02

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

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

EFI system wiring connectors fully plugged

Ignition timing set correctly

Transmission in neutral range

Tachometer and CO/HC meter calibrated by hand

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

INSERT CO/HC METER TESTING PROBE INTO
TAILPIPE AT LEAST 40 cm (1.3 ft) DURING IDLING
CHECK CO/HC CONCENTRATION AT IDLE
Idle CO concentration:

0—05%
Idle HC concentration:

Applicable local regulation
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Troubleshooting

(a)
(b)

If the CO /HC concentration does not conform to
specifications, perform troubleshooting in the order
given below.

Check oxygen sensor operation.

(See page EG—231)

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

sary.

co

HC

Problems

Causes

Normal

High

Rough idle

1. Faulty ignitions:
@ Incorrect timing .
@ Fouled, shorted or improperly gapped plugs
e Open or crossed high-tension cords
@ Cracked IlA cap

. Incorrect valve clearance
. Leaky intake and exhaust valves.
. Leaky cylinder

Low

High

Rough idle
(Fluctuating HC reading)

=l W N

. Vacuum leaks:
® PCV hoses
@ Intake manifold
@ Throttle body
@ ISC valve
@ Brake booster line

2. Lean mixture causing misfire

High

High

Rough idle
(Black smoke from exhaust)

1. Restricted air filter

2. Faulty EFI systems:

Faulty pressure regulator
Clogged fuel return line
Defective water temp. sensor
Defective air temp. sensor
Faulty engine ECU

Faulty injectors

Faulty throttle position sensor
Defective vacuum sensor

Vo512
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COMPRESSION CHECK

(a)
(b)
(c)

(d)

EG17N-02

HINT: If there is lack of power, excessive oil con-
sumption or poor fuel economy, measure the com-
pression pressure.

WARM UP AND STOP ENGINE

Allow the engine to warm up to normal operating
temperature.

DISCONNECT IIA CONNECTORS

DISCONNECT HIGH—-TENSION CORDS FROM
SPARK PLUGS

Disconnect the high — tension cords at the rubber

boot. Do not pull on the cords.
NOTICE: Pulling on or bending the cords may damage

the conductor inside.

REMOVE SPARK PLUGS
Using SST, remove the four 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 done in as short a
time as possible.
Compression pressure:

1.320 kPa (13.5 kgf/cm? 191 psi) or more
Minimum pressure:

981 kPa (10.0 kgf/cm? 142 psi)
Difference between each cylinder:

98 kPa (1.0 kgf/cm? 14 psi) or less
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(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.

e If adding oil helps the compression, chances are
that the piston rings and/or cylinder bore are
worn or damage. )

®  If pressure stays low, a valve may be sticking or
seating is improper, or there may be leakage past
the gasket.

6. REINSTALL SPARK PLUGS

Using SST, install the four spark plugs.

SST 09155—-16100

Torque: 18 N-m (180 kgf-cm, 13 ft-Ibf)

7. RECONNECT HIGH—TENSION CORDS TO SPARK
PLUGS
8. RECONNECT IIA CONNECTORS
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TIMING BELT
COMPONENTS FOR REMOVAL AND

INSTALLATION

EQ17P-02

No. 3 Timing_
Beit Cover

No. 2 timing
Belt Cover

Timing Belt

No. 1 Timing

Belt Cover High-Tension Cord

i
!
!
/) l
Timing Belt Guide - ~

-

— = 7 Wiring Hamess Protector
-
: Crankshaft
Pulley .
I Cylinder
I Head Cover
| 118 (1,200, 87) |
Drive Belt :
i Wire Harness
|
|
|.
| Camshaft
| Timing Pulley Gasket
: Tension
|
i
|
|
I
59 (600, 43)

I
|
|

Water Pump |

Pully |
|

| 37(375.27) |
|
|
I -
L Crankshaft Timing Pulley

Idler Pulley
[ N-m (kgf-cm, ft-Ibf) | : Specified torque

P10377
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ES17a-02

TIMING BELT REMOVAL

(See Components for Removal and Installation)

1. REMOVE ALTERNATOR DRIVE BELT AND WATER
PUMP PULLEY _

(a) Loosen the four water pump pulley bolts.

(b) Loosen the pivot bolt and adjusting lock bolt.
(¢) Loosen the adjusting bolt, and remove the drive belt.

(d) Remove the four bolts and water pump pulley.

2. REMOVE SPARK PLUGS
(a) Disconnect the four high—tension cords at the rubber

boot. Do not pull the cords.
NOTICE: Pulling on or bending the cords may damage the

conductor inside.

(b) Using SST, remove the four plugs.
SST 09155—-16100




£G-30 ENGINE — ENGINE MECHANICAL

3.
(a)

(b)
(c)

(d)

(e)

(a)

REMOVE CYLINDER HEAD COVER
Disconnect the following wires and clamps:
(1) Alternator connector

(2) Alternator wire

(3) Oil pressure switch connector

(4) Two wire clamps

Remove the two bolts and wiring harness protector.
Disconnect the engine wjre harness from the cylinder
head.

Disconnect the PCV hoses from the cylinder head
cover.

Remove the four cap nuts, seal washers, cylinder head
cover and gasket.

SET NO.1 CYLINDER TO TDC/COMPRESSION
Turn the crankshaft pulley and align its groove with
the timing mark "0” of the No.1 timing belt cover.
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(b) Check that the hole of the camshaft timing pulley is
aligned with the timing mark of the bearing cap.
If not, turn the crankshaft one revolution (360°).

5. REMOVE CRANKSHAFT PULLEY
(a) Using SST, remove the pulley bolt.
SST 09213-54015, 09330—-00021

(b) Using SST, remove the pulley.
SST 09213—-60017 (09213—00020, 09213—-00030,
09213-00060)

6. REMOVE TIMING BELT COVERS
Remove the nine bolts and timing belt covers.

7. REMOVE TIMING BELT GUIDE
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8. REMOVE TIMING BELT
HINT: If reusing the timing belt, draw a direction arrow
on the belt (in the direction of engine revolution), and
place matchmarks on the pulleys and belt as shown in
.the illustration.

(a) Loosen the mounting bolt of the idler pulley and shift
pulley toward the left as far as it will go and then
temporarily tighten it. :

(b) Remove the belt.

9. REMOVE IDLER PULLEY AND TENSION SPRING
Remove the bolt, pulley and tension spring.

10. REMOVE CRANKSHAFT TIMING PULLEY
If the pulley cannot be removed by hand, use two

screwdrivers.
NOTICE: Position shop rags as shown to prevent damage.
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EG-39

EM3336

EM3337

11. REMOVE CAMSHAFT TIMING PULLEY

Hold the hexagonal head wrench portion of the cam-
shaft with a wrench, and remove the bolt and timing
pulley.

NOTICE: Be careful not to damage the cylinder head with
the wrench.

TIMING BELT COMPONENTS INSPECTION

(a)

(b)

(c)

INSPECT TIMING BELT

NOTICE:

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

] Do not allow the timing belt to come into contact
with oil, water or steam.

® Do not utilize timing belt tension when installing or
removing the mounting bolt of the camshaft timing
pulley.

If there are any defects as shown in the illustration,

check the following points:

Premature parting

e Check the proper installation.

e 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 noticeable wear or cracks on the belt face,
check to see if there are nicks on the side of the idler
pulley lock.
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EM3340

EM3341

P06215

Free Length

03198

(d)

(e)

(a)

(b)

If there is wear or damage on only one side of the belt,
check the belt guide and the alignment of each pulley.

If there is noticeable wear on the belt teeth, check the
timing cover for damage, correct gasket installation,
and for foreign material on the pulley teeth.

If necessary, replace the timing belt.

INSPECT IDLER PULLEY

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:
31.8 mm (1.252 in.)
If the free length is not as specified, replace the
tension spring.
Measure the tension of the tension spring at the
specified installed length.
Installed tension:
47.5 — 51.5 N (4.85 — 5.25 kgf, 10.7 — 11.6 Ibf)
at 37.6 mm (1.480 in.)
If the installed tension is not as specified, replace the
tension spring.
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1.
(a)

(b)
(c)

(a)
(b)

(a)

(b)
(c)

(a)

(b)

TIMING BELT INSTALLATION

(See Components for Removal and Installation)

INSTALL CAMSHAFT TIMING PULLEY

Align the camshaft knock pin with the knock pin
groove of the pulley, and slide the timing pulley on the
camshaft.

Temporarily install the timing pulley bolt.

Hold the hexagon wrench head portion of the cam-

shaft with a wrench, and tighten the timing pulley
bolt.
Torque: 59 N-m (600 kgf-cm, 43 ft-1bf)

INSTALL CRANKSHAFT TIMING PULLEY

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

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

TEMPORARILY INSTALL IDLER PULLEY AND
TENSION SPRING

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

Install the tension spring.

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

SET NO.1 CYLINDER TO TDC/COMPRESSION
Turn the hexagonal wrench head portion of the cam-
shaft, and align the hole of the camshaft timing pulley
with the timing mark of the bearing cap.

Using the crankshaft pulley bolt, turn the crankshaft
and align the timing marks of the crankshaft timing
pulley and oil pump body.
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INSTALL TIMING BELT

NOTICE: The engine should be cold.

HINT: If reusing the timing belt, align the points
marked during removal, and install the belt with the
arrow pointing in the direction of engine revolution.

Install the timing belt, checking the tension between
the crankshaft timing pulley and camshaft timing
pulley.

CHECK VALVE TIMING

(a) Loosen the idler pulley bolt.

(b) Slowly turn the crankshaft two revolutions from TDC

to TDC.
CAUTION: Always turn the crankshaft clockwise.

(c) Check the 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) Tighten the idler pulley bolt.
Torque: 37 N-m (375 kgf-cm, 27 ft-Ibf)

7. (Reference)
CHECK TIMING BELT DEFLECTION
Check that there is belt deflection at the position
indicated in the illustration.
Deflection:
5 — 6 mm (0.20 — 0.24 in.) at 20 N (2 kgf. 4.4 Ibf)

If the deflection is not as specified, readjust with the
idler pulley.

8. INSTALL TIMING BELT GUIDE

(@) Remove the temporarily installed crankshaft pulley
bolt. _

(b) Install the guide, facing the cup side outward.

9. INSTALL TIMING BELT COVERS

(a) Install the No.1 timing belt cover with the three bolts.

(b) Install the No.2, and No.3 timing belt covers with the
six bolts
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10. INSTALL CRANKSHAFT PULLEY )

(a) Align the pulley set key with the key groove of the
pulley, and slide on the pulley.

(b) Using SST, install the pulley bolt.
SST 09213-54015, 09330—00021
Torque: 118 N-m (1,200 kgf-cm, 87 ft:Ibf)

’ 11. INSTALL CYLINDER HEAD COVER
Seal Packing (a) Remove any old packing (FIPG) material.
(b) Apply seal packing to the cylinder head as shown in

3 U PR N 1 the illustration.
o Seal packing:
& © ? Part No. 08826 —00080 or equivalent
[+]
POGTES

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

(d) Install the cylinder head cover with the four seal
washers and cap nuts.
Uniformly tighten the cap nuts in several passes.
Torque: 5.9 N-m (60 kgf-cm, 52 in.-1bf)

(e) Connect the PCV hoses to the cylinder head cover.

() Install the engine wire harness and wiring harness
protector with the two bolts.
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(9)

(a)

(b)

(a)

(b)

(c)

12.

13.

Connect the following wires and clamps:
(1) Alternator connector

(2) Alternator wire

(3) Oil pressure switch connector

(4) Two wire clamps

INSTALL SPARK PLUGS

Using SST, install the four spark plugs.

SST 09155—16100

Torque: 18 N-m (180 kgf-cm, 13 ft:Ibf)

Connect the four high—tension cords to the spark
plugs.

INSTALL WATER PUMP PULLEY AND
ALTERNATOR DRIVE BELT
Temporarily install water pump pulley with the four

‘bolts.

Install the drive belt with the adjusting bolt and pivot
bolt.

Tighten the four water pump pulley bolts.
Torque: 9.3 N-m (95 kgf-cm, 7 in.-Ibf)
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Water
Pump

l Alternator

Crankshaft

14. ADJUST DRIVE BELT
(See page EG—15)
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CYLINDER HEAD
COMPONENTS FOR REMOVAL AND
INSTALLATION

& Gasket

19 (195.14) | Air Intake Throttle Body

Chamber Cover

Engine
Hanger

€ Gasket

—I 28 (290, 1) I

Intake Manifold

[ 9.3 (95, 82 in.-ibf) |

o

Oil Dipstick
and Guide

. ® O-Ring———=

@ Non-reusable part

[ N-m (kgf-cm, ftIbf) | : Specified torque

=
02,

i 15 (150, 11) |

Delivery Pipe
and Injector

-

L® 15 (150, 11)

Y e, ©
No. 2 Water i

Inlet Wire Harness

“ - Water Inlet

and Inlet Housing
€ Gasket

Heat Insulator

Drive Belt

Exhaust Manifold Stay

P10378 |
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Cylinder Head Cover

@ Spark Plug Tube Gasket ® Adjusting Shim————&
Valve Lifter

4 A
:}1 3 (130. 9) 4? % Spring Retainer — Keeper

Camshaft Bearing Cap

Camshaft Gear Spring ——
Camshaft Sub Gear
Wave Ring———h@

Valve Spring

8 ——@ Oil Seal
Q"‘—Spring Seat

J;Vaive Guide Bushing
%Valve

See page EG-76

1st 29 (300, 22)
2nd Turn 90°
3rd Turn 90"

Cylinder Head
Semi Circuler Plug———

Gasket
Alternator Bracket -

@ @——‘—Engine Hanger

No. 3 Timing Beit Cover

No. 2 Timing Belt Cover

[[N-m (kgf-cm, ft-Ibf) | : Specified torque
€ Non-reusable part

P10379
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CYLINDER HEAD REMOVAL

(See Components for Removal and Installation)

1.

2.

(a)

(b)
(c)

(d)

(a)

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY
DRAIN ENGINE COOLANT

REMOVE ALTERNATOR DRIVE BELT AND WATER
PUMP PULLEY
Loosen the four water pump pulley bolts.

Loosen the pivot bolt and adjusting lock bolt.
Loosen the adjusting bolt, and remove the drive belt.

Remove the four bolts and water pump puliey.

DISCONNECT ENGINE WIRE HARNESS
Disconnect the following wires and clamps:
(1) Alternator connector

(2) Alternator wire :

(3) Oil pressure switch connector

(4) Two wire clamps
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(b)
(c)

(a)

(b)

(c)

Remove the two bolts and wiring harness protector.
Disconnet the engine wire harness from the cylinder
head.

REMOVE ALTERNATOR
Remove the pivot bolt, nut, adjusting lock bolt and
alternator.

(AE102)
REMOVE EXHAUST MANIFOLD
Remove the three bolts, two nuts and heat insulator.

Remove the bolt holding the manifold stay to the
exhaust manifold.

Remove the five nuts, exhaust manifold and gasket.
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(d) Remove the two bolts and manifold stay.

6. (AE93)
REMOVE EXHAUST MANIFOLD _
(a) Remove the five bolts and upper heat insulator.

(b) Remove the bolt holding the manifold stay to the
exhaust manifold.

(¢) Remove the five nuts, exhaust manifold and gasket.

(d) Remove the two bolts and manifold stay.
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‘ - ' . P10311

(e)

(a)

(b)

(a)
(b)

Remove the three bolts and lower heat insulator from
the exhaust manifold.

REMOVE WATER OUTLET
Remove the two bolts and water outlet.

REMOVE lIA

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

Remove the two bolts and lIA.

REMOVE WATER INLET AND INLET HOUSING
Disconnect the water temperature sensor connector.
Disconnect the two water by—pass hoses and EVAP
BVSV vacuum hose.
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P10281

(c)

10.

(a)

(b)

11.

(a)
(b)

12.

Remove the bolt, two nuts, water inlet and inlet
housing assembly.

REMOVE THROTTLE BODY

Disconnect the following connectors and hose:
(1) TPS connector

(2) ISC valve connector.

(3) Air hose.

Remove the two bolts, two nuts, throttle body and
gasket.

REMOVE ENGINE HANGER AND AIR INTAKE
CHAMBER STAY

Remove the two bolts, and disconnect the air pipe and
fuel inlet hose. _ o

Remove the nut, engine hanger, air intake chamber
stay and gasket.

REMOVE INTAKE MANIFOLD STAY
Remove the three bolts and intake manifold stay.
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13. REMOVE AIR PIPE
(a) Disconnect the fuel return hose from the fuel pressure

regulator.
(b) Remove the bolt, nut and air pipe.

14. DISCONNECT INJECTOR CONNECTORS

15. DISCONNECT ENGINE WIRE HARNESS

16. REMOVE AIR INTAKE CHAMBER COVER
(a) Disconnect the two PCV hoses.
(b) Disconnect the vacuum sensing hose.

(¢) Using a 6 mm hexagon wrench, remove the three
bolts, two nuts, air intake chamber cover and gasket.
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(a)

(b)

(c)
(d)

(a)
(b)
(c)

17.

18.

18.

20.

21.

DISCONNECT FUEL INLET HOSE FROM DELIVERY
PIPE

Remove the union bolt and two gaskets, and discon-
nect the inlet hose from the deliverly pipe.

REMOVE DELIVERY PIPE AND INJECTOR
Remove the two bolts and delivery pipe together with

the four injectors.
NOTICE: Be careful not to drop the injectors when re-

moving the delivery pipe.

Remove the four insulators and two spacers from the
intake manifold.

Pull out the four injectors from the delivery pipe.
Remove the O—ring and grommet from each injector.

REMOVE INTAKE MANIFOLD
Remove the seven bolts, two nuts, intake manifold
and gasket.

REMOVE OIL DIPSTICK AND GUIDE

Remove the mounting bolt.

Pull out the dipstick guide together with the dipstick.
Remove the O—ring from the dipstick guide.

REMOVE NO.2 WATER INLET
Remove the two nuts and water inlet from the water
inlet hose.
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22.

23.

25.

(a)

(b)

REMOVE SPARK PLUGS
Using SST, remove the four plugs.
SST 09155—16100

REMOVE CYLINDER HEAD COVER
Remove the four cap nuts, seal washers, cylinder head
cover and gasket.

REMOVE NO.3 AND NO.2 TIMING BELT COVERS
Remove the six bolts and timing belt covers.

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

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



ENGINE — ENGINE MECHANICAL

EG-57

(a)

(b)
(c)

(d)

26.

27.

DISCONNECT TIMING BELT FROM CAMSHAFT
TIMING PULLEY

Place matchmarks on the timing belt and camshaft
timing pulley, and matchmarks on the timing belt to
match the end of the No.1 timing belt cover.

Remove the grommet from the No.1 timing belt cover.
Loosen the mount bolt of the idler pulley and shift
pulley toward the left as far as it will go and then
temporarily tighten it.

Remove the belt from the camshaft timing pulley.

NOTICE:

® Support the timing belt, so the meshing of the
crankshaft timing pulley and timing belt does not
shift.

[ ] Be careful not to drop anything inside the timing
belt cover.

e Do not allow the belt to come into contact with oil,
water or dust.

REMOVE ENGINE HANGER AND ALTERNATOR
BRAKET

Remove the four bolts, engine hanger and alternator
bracket.
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29.

(a)

(b)

(c)

28.

REMOVE CAMSHAFT TIMING PULLEY
Hold the hexagon wrench head portion of camshaft
with a wrench, and remove the bolt and timing pulley.

REMOVE CAMSHAFTS

NOTICE: Since the thrust clearance of the camshaft is
small, the camshaft must be kept level while it is being
removed. If the camshaft is not kept level, the portion of
the cylinder head receiving the shaft thrust may crack or
be damaged, causing the camshaft to seize or break. To
avoid this, the following steps should be carried out.

Remove intake camshaft

Turn the camshaft pulley so that the hole in the sub—
gear (which sets the sub—gear to the drive gear)
comes up.

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

Remove the two bolts and No.1 bearing cap.

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

Thread diameter 6 mm

Thread pitch 1.0 mm

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

(a)

(b)

(c)
(d)

Unifbrmly loosen and remove the eight bearing cap
bolts in several passes, in the sequence shown.
Remove the four bearing caps and camshaft.

HINT: If the camshaft is not being lifted out straight
and level, reinstall the No.3 bearing cap with the two
bolts. Then alternately loosen and remove the bearing

cap bolts with the camshaft gear pulled up.
NOTICE: Do not pry on or attempt to force the camshaft

with a tool or other object.

Remove exhaust camshaft

Set the intake camshaft so that the knock pin is
located slightly counterclockwise from the vertical
axis of the camshaft.

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

Remove the two bolts, No.1 bearing cap and oil seal.
NOTICE: If the No.1 bearing cap is not removable by
hand, do not try to remove by force but leave as it is
without bolts.

Uniformly loosen and remove eight bearing cap bolts
in several passes, in the sequence shown.
Remove the four bearing caps and camshaft.
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(a)

(b)
(c)

(e)

30.

(d)

HINT: If the camshaft is not being lifted out straight
and level, reinstall the No.3 bearing cap with the two
bolts. Then alternately loosen and remove the two
bearing cap bolts with the camshaft gear pulled up.

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

with a tool or other object.

DISASSEMBLE INTAKE CAMSHAFT
Mount the hexagon wrench head portion of the

camshaft in a vice. _
NOTICE: Be careful not to damage the camshaft.

Insert service bolts (A) and (B) into the service holes of
the camshaft sub—gear.
Using a screwdriver, turn the sub—gear clockwise,

and remove the service bolt (C).
NOTICE: Be careful not to damage the camshaft.

Using snap ring pliers, remove the snap ring.

Remove the following parts.
(1) Wave washer

(2) Camshaft sub—gear

(3) Camshaft gear spring
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@

31.

REMOVE SEMI—CIRCULAR PLUG

32. REMOVE CYLINDER HEAD

(a)

(b)

(c)

Using SST, uniformly loosen and remove the ten cyl-
inder head bolts in several passes, in the sequence
shown.

SST 09205—-16010

NOTICE: Cylinder head warpage or cracking could result _

from removing bolts in incorrect order.
Remove the ten plate washers.

Lift the cylinder head from the dowels on the cylinder

‘brock and place the head on wooden blocks on a

bench.
HINT: If the cylinder head is difficult to lift off, pry
with a screwdriver between the cylinder head and

block saliences.
NOTICE: Be careful not to damage the contact surfaces

of the cylinder head and cylinder block.

Ba11c—04

CYLINDER HEAD DISASSEMBLY

(See Components for Removal and Installation)

1

REMOVE VALVE LIFTERS AND SHIMS

HINT: Arrange the valve lifters and shims in correct
order.
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Z05316

2.
(a)

(b)

(c)

REMOVE VALVES
Using SST, compress the valve spring and remove the

two keepers.
SST 09202—-70010

Remove the following parts:
(1) Spring retainer

(2) Valve spring

(3) Valve

(4) Spring seat

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

Using needle —nose pliers, remove the oil seal.
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1.

(a)

(b)
(c)

CYLINDER HEAD COMPONENTS
INSPECTION AND REPAIR

CLEAN TOP SURFACES OF PISTONS AND
CYLINDER BLOCK .

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

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.

CAUTION: Protect your eyes when using high — com-
pressed air.

CLEAN CYLINDER HEAD

Remove gasket material

Using a gasket scraper, remove all the gasket material
from the cylinder block contact surface.

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

Clean combustion chambers

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

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

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

(b)

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

INSPECT CYLINDER HEAD
Inspect for flatness
Using a precision straight edge and thicknesss gauge,
measure the surfaces contacting the cylinder block
and the manifolds for warpage.
Maximum warpage:
Cylinder block side
0.05 mm (0.0020 in.)
Manifold side
0.10 mm (0.0039 in.)
If warpage is greater than maximum, replace the cyl-
inder head.

Inspect for cracks

Using a dye penetrant, check the combustion cham-
bers, intake ports, exhaust ports and surface con-
tacting the cylinder block.

If cracked, replace the cylinder head.

CLEAN VALVES

Using a gasket scraper, chip off any carbon from the
valve head.

Using a wire brush, thoroughly clean the valve.
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5. INSPECT VALVE STEMS AND GUIDE BUSHINGS
(a) Using a caliper gauge, measure the inside diameter of
the guide bushing.
Bushing inside diameter:
6.010 — 6.030 mm (0.2366 — 0.2374 in.)

EM3160 PD6611

(b) Using 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.) .

EMOS63 EMO964 200062

(c) Subtract the valve stem diameter measurement from
the guide bushing inside diameter measurement.
Standard oil clearance:

Intake )
0.025 — 0.060 mm (0.0010 — 0.0024 in.)
Exhaust i
0.030 — 0.065 mm (0.0012 — 0.0026 in.)
Maximum oil clearance:
Intake
0.08 mm (0.0031 in.)
Exhaust
0.10 mm (0.0039 in.)

If the clearance is greater than maximum, replace the

valve and guide bushing.

6. IF NECESSARY, REPLACE VALVE GUIDE
80-100C | - . BUSHINGS

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

PO69BO
205167
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(b) Using SST and a hammer, tap out the guide bushing.
SST 09201-—70010

(c) Using a caliper gauge, measure the bushing bore di-
ameter of the cylinder head.

(d) Select a new guide bushing (STD or 0O/S 0.05).

Both intake and exhaust If the bushing bore diameter of the cylinder head is
Bushing bore Biatsica greater than 11.027 mm (0.4341 in.), machine the
. : g size
diameter mm (in.) bushing bore to the following dimension:
11.000 - 11.027 Use STD Rebored cylinder head bushing bore dimension:
(0.4331 - 0.4341) 11.050 — 11.077 mm (0.4350 — 0.4361 in.)
11.050 - 11.077 Gea 576 605 ; If the bushing bore diameter of the cylinder head is
(0.4350 - 0.4361) greater than 11.077 mm (0.4361 in.), replace the
— cylinder head.

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

PO6980
205167

() Using SST and a hammer, tap in a new guide bushing
until there is 12.7 — 13.1 mm (0.500 — 0.516 in.)
protruding from the cylinder head. '

. -13.1 mm D"\\ SST 09201—-70010

R

8
e
gﬂ"

POB468 P10219
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(g) Using a sharp 6 mm reamer, ream the guide bushing
to obtain the standard specified clearance (See step 5
on page EG—65) between the guide bushing and
valve stem.

EMO0254 EMO180

7. INSPECT AND GRIND VALVES
(a) Grind the valve enough to remove pits and carbon.
(b) Check that the valve is ground to the correct valve

face angle.
Valve face angle:

44.5°

Margin Thickny

&
&

[

’

EMO181

(¢) Check the valve head margin thickness.
Standard margin thickness:
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
the valve.

Overall Length

(d) .Check the valve overall length.
Standard overall length:
Intake j
87.45 mm (3.4429 in.)
Exhaust
87.84 mm (3.4583 in.)
Minimum overall length:
Intake
86.95 mm (3.4232 in.)

Exhaust
87.34 mm (3.4386 in.)

If the overall length is less than minimum, replace the
valve.
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Q Width

EMO183 EMO06E35
HiDTES 1.0-14 mm
203166
6 -]
EMO186 1.0-1.4 mm 203165

(e)

(a)

(b)

(c)

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 more than minimum.

INSPECT AND CLEAN VALVE SEATS _
Using a 45° carbide cutter, resurface the valve seats.
Remove only enough metal to clean the seats.

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.

Check the valve face and seat for the following:

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

e |f blue appears 360° around the valve seat, the
guide and face are concentric. If not, resurface
the seat.

e  Check that the seat contact is in the middle of the
valve face with the following width:

1.0 — 1.4 mm (0.039 — 0.055 in.)

If not, correct the valve seats as follows:

(1) If the seating is too high on the valve face, use
30° and 45° cutters to correct the seat.

(2) If the seating is too low on the valve face, use
60° and 45° cutters to correct the seat.
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Deviation —eje—

EMO0281

EM1628

(d)
(e)

(a)

(b)

(c)

10.

(a)
(b)

Hand—lap the valve and valve seat with an abrasive
compound.
After hand —lapping, clean the valve and valve seat.

INSPECT VALVE SPRINGS
Using a steel square, measure the squareness of the
valve spring.
Maximum squareness:

2.0 mm (0.079 in.)
If the deviation is greater than maximum, replace the
valve spring.

Using a vernier caliper, measure the free length of the
valve spring.
Free length:

38.57 mm (1.5185 in.)
If the free length is not as specified, replace the valve
spring. '

Using a spring tester, measure the tension of the valve
spring at the specified installed length.
Installed tension:

166 N (16.9 kgf, 37.3 Ibf) at 31.7 mm (1.248 in.)
If the installed tension is not as specified, replace the
valve spring.

INSPECT CAMSHAFTS AND BEARINGS
Inspect camshaft for runout
Place the camshaft on V—blocks.
Using a dial indicator, measure the circle runout at the
center journal.
Maximum circle runout:
0.04 mm (0.0016 in.)
If the circle runout is greater than maximum, replace
the camshaft.
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Free Distance

EM3322

Inspect cam lobes
Using a micrometer, measure the cam lobe height.
Standard cam lobe height:
Intake
41.910 — 42.010 mm (1.6450 — 1.6539 in.)
for AE93
42.610 — 42.710 mm (1.6776 — 1.6815 in.)
for AE102
Exhaust
41.960 — 42.060 mm (1.6520 — 1.6560 in.)
Minimum cam lobe height:
Intake
41.50 mm (1.6339 in.) for AES3
42.20 mm (1.6614 in.) for AE102
Exhaust
41.55 mm (1.6358 in.)
If the cam lobe height is less than minimum, replace
the camshaft.

inspect camshaft journals
Using a micrometer, measure the journal diameter.
Journal diameter: '
Exhaust No.1
24.949 — 24.965 mm (0.9822 — 0.9829 in.)
Others .
22.949 — 22.965 mm (0.9035 — 0.9041 in.)
If the journal diameter is not as specified, check the oil
clearance.

Inspect camshaft bearings

Check the 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 vernier caliper, measure the free distance
between the spring ends.
Free distance: )

17.0 — 17.6 mm (0.669 — 0.693 in.)
If the free distance is not as specified, replace the gear
spring.
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Plastigauge

F.
(a)
(b)
(c) -

(d)

(e)

(f)

(9)

Inspect camshaft journal oil clearance

Clean the bearing caps and camshaft journals.

Place the camshafts on the cylinder head.

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

Install the bearing caps.

(See step 3 on page EG—77)
Torque: 13 N-m (130 kgf-cm, 9 ft-Ibf)
NOTICE: Do not turn the camshaft.

Remove the bearing caps.

Measure the Plastigage at its widest point.
Standard oil clearance:

0.035 — 0.072 mm (0.0014 — 0.0028 in.)
Maximum oil clearance:

0.10 mm (0.0039 in.) .
If the oil clearance is greater than maximum, replace
the camshaft. If necessary, replace the bearing caps
and cylinder head as a set.
Completely remove the Plastigage.
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POBET0

G.
(a)

(b)

(a)

(b)

11.

(a)

(b)

Inspect camshaft thrust clearance
Install the camshaft.
(See step 3 on page EG—77)
Using a dial indicator, measure the thrust clearance
while moving the camshaft back and forth.
Standard thrust clearance:
Intake
0.030 — 0.085 mm (0.0012 — 0.0033 in.)
Exhaust
0.035 — 0.090 mm (0.0014 — 0.0035 in.)
Maximum thrust clearance:
0.11 mm (0.0043 in.)
If the thrust clearance is greater than maximum, re-
place the camshaft. If necessary, replace the bearing
caps and cylinder head as a set.

Inspect camshaft gear backlash
Install the camshafts without installing the intake
camshaft sub—gear.
(See step 3 on page EG—77)
Using a dial indicator, measure the backlash.
Standard backlash:

0.020 — 0.200 mm (0.0008 — 0.0079 in.)
Maximum backlash:

0.30 mm (0.0188 in.)
If the backlash is greater than maximum, replace the
camshafts. '
INSPECT VALVE LIFTERS AND LIFTER BORES
Using a caliper gauge, measure the lifter bore diame-

‘ter of the cylinder head.

Lifter bore diameter:
31.000 — 31.025 mm (1.2205 — 1.2215 in.)

Using a micrometer, measure the lifter diameter.
Lifter diameter:
30.966 — 30.976 mm (1.2191 — 1.2195 in.)
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Intake Manifold

POT112

(c)

12.

13.

(a)

(b)

(€)

Subtract the lifter diameter measurement from the
lifter bore diameter measurement.
Standard oil clearance:

0.024 — 0.059 mm (0.0009 — 0.0023 in.)
Maximum oil clearance:

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

INSPECT INTAKE AND EXHAUST MANIFOLDS
Using a precision straight edge and thickness gauge,
measure the surface contacting the cylinder head for
warpage.
Maximum warpage:
Intake manifold
0.20 mm (0.0079 in.)
Exhaust manifold
0.30 mm (0.0118 in.)
If warpage is greater than maximum, replace the
manifold.
IF NECESSARY, REPLACE SPARK PLUG TUBE
GASKETS :
Using a screwdriver, pry out the tube gasket.

Using SST and a hammer, tap in a new tube gasket
until its surface is flush with the upper edge of the
cylinder head cover.

SST 09550—10012 (09552—10010, 09556—10010)
Apply a light coat of MP grease to the gasket lip.
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CYLINDER H_EAD ASSEMBLY

(See Components for Removal and Installation)
HINT: _
e Thoroughly clean all parts to be assembled.
e Before installing the parts, apply new engine oil
to all sliding and rotating surfaces.
e Replace all gaskets and oil seals with new ones.

1. INSTALL SPARK PLUG TUBES :
HINT: When using a new cylinder head, spark plug
tubes must be installed.

(a) Apply adhesive to the spark plug tube hole of the
cylinder head.

Adhesive:
Part No. 08833 — 00070, THREE BOND 1324 or
equivalent

(b) Using a press, press in a new spark plug tube until
there is 46.8—47.6 mm (1.843—1.874 in.) protruding

from the cylinder head.
NOTICE: Avoid pressing a new spark plug tube in too far
by measuring the amount of protrusion while pressing.

POB452
2. INSTALL VALVES
(a) Using SST, push in a new oil seal.
SST 09201-41020
P0O6S51
‘i HINT: The intake valve oil seal is brown and the
Dtake bl I exhaust valve oil seal is black.

Brown

E—

EM2312 200573
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POT113

(b)

(c)

(d)

(a)
(b)

Install the following parts:
(1) Valve

(2) Spring seat

(3) Valve spring

(4) Spring retainer

Using SST, compress the valve spring and place the
two keepers around the valve stem.
SST 09202-70010

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

INSTALL VALVE LIFTERS AND SHIMS
Install the valve lifter and shim.
Check that the valve lifter rotates smoothly by hand.
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1.
A.

(a)

(b)

(a)
(b)

“(c)

(d)

(e)
(f)

CYLINDER HEAD INSTALLATION

(See Components for Removal and Installation)
INSTALL CYLINDER HEAD

Place cylinder head on cylinder block

Place a new cylinder head gasket in position on the

cylinder block.

NOTICE: Be careful of the installation direction.

Place the cylinder head in position on the cylinder

head gasket. ' ' '

Install cylinder head bolts

HINT:

e The cylinder head bolts are tightened in three
progressive steps (steps (b), (d) and (e)).

e [f any bolts 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.

Using SST, install and uniformly tighten the cylinder

head bolts in several passes, in the sequence shown.

SST 09205-16010

Torque: 29 N-m (300 kgf-cm, 22 ft-1bf)

If any one of the bolts does not meet the torque

specification, replace the bolt.

HINT: Cylinder head bolts are in length of 80 mm (3.54

in.) and 108 mm (4.25 in.). Install the 90 mm (3.54 in.)

bolts (A) in intake manifold side positions. Install the

108 mm (4.25 in.) bolts (B) in exhaust manifold side

positions.

Mark the front of the cylinder head bolt with paint.

Retighten the cylinder head bolts 90° in the numerical
order shown.

Retighten cylinder head bolts by an additional 90°.
Check that the painted mark is now facing rearward.
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2. ASSEMBLE INTAKE CAMSHAFT
(a) Mount the hexagon wrench head portion of the

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

(b) Install the following parts:
(1) Camshaft gear spring
(2) Camshaft sub—gear
(3) Wave washer
HINT: Align the pins on the gears with the gear spring
ends.

(c) Using snap ring pliers, install the snap ring.

(d) Insert service bolts (A) and (B) into the service hole of
the camshaft sub—gear.

(e) Using a screwdriver, align the holes of the camshaft
drive gear and sub—gear by turning camshaft sub—
gear clockwise, and install a service bolt (C).

NOTICE: Be careful not to damage the camshaft.

(ff Remove service bolts (A) and (B).

"“Drive Gear

POG5%5

3. INSTALL CAMSHAFTS
NOTICE: Since the thrust clearance of the camshaft is

small, the camshaft must be kept level while it is being
installed. If the camshaft is not kept level, the portion of
the cylinder head receiving the shaft thrust may crack or
be damaged, causing the camshaft to seize or break. To
avoid this, the following steps should be carried out.
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| MP Grease

EMO0050

A.
(a)

(b)

(c)
(d)

(e)

(f
(9)

(h)

Install exhaust camshaft

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

Place the intake camshaft so that the knock pin is
located slightly counterclockwise from the vertical
axis of the camshaft.

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

Remove any old packing (FIPG) material.
Apply seal packing to the cylinder head as shown in
the illustration.
Seal packing:
Part No. 08826 — 00080 or equivalent

Install the five bearing caps in their proper locations.

Apply a light coat of engine oil on the threads and
under the heads of the bearing cap bolts.

Install and uniformly tighten the ten bearing cap bolts
in several passes, in the sequence shown.

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

Apply MP grease to a new oil seal lip.
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POG618

POG619

=

S ees
i) L
Timing Mark Ve_i LISV 2

(i)

(a)

.(b’
(c)

(d)

(e)

(f
(9)

Using SST, tap in the oil seal.

SST 09223-46011

HINT:

® Do not install the oil seal with the lip facing the
wrong direction.

® Insert the oil seal into the deepest part of the
cylinder head.

Install intake camshaft
Set the intake camshaft so that the knock pin is
slightly above the top of the cylinder head.

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

Engage the intake camshaft gear to the exhaust
camshaft gear by matching the assembly installation
marks on each gear.

NOTICE: There are also timing marks (for TDC) on each
gear as shown in the illustration. Do not use these marks.
Roll down the intake camshaft onto the bearing
journals while engaging gears with each other.

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

Install the four bearing caps in their proper locations.

Apply a light coat of engine oil on the threads and
under the heads of the bearing cap bolts.

Install and uniformly tighten the eight bearing cap
bolts in several passes, in the sequence shown.
Torque: 13 N-m (130 kgf-cm, 9 ft-1bf)
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(h)

(i)

1)

(k)

()

(m)

Remove the service bolt (C).

Install the No.1 bearing cap with the arrow mark
facing forward.

NOTICE: If the No.1 bearing cap does not fit properly,
push the camshaft gear backwards by prying apart the
cylinder head and camshaft gear with a screwdriver.
Apply a light coat of engine oil on the threads and
under the heads of the bearing cap bolts.

Install and alternately tighten the two bolts in several
passes.

Torque: 13 N-m (130 kgf-cm, 9 ft-Ibf)

Turn the exhaust camshaft clockwise, and set it with
knock pin facing upward.

Check that the timing marks of the camshaft gears are
aligned.
HINT: The assembly installation marks are on the
upside.

CHECK AND ADJUST VALVE CLEARANCE
(See page EG—16)
Turn the camshaft and position the cam lobe upward,
and check and adjust the valve clearance.
Valve clearance (Cold):
Intake
0.15 — 0.25 mm (0.006 — 0.010 in.)
Exhaust
0.25 — 0.35 mm (0.010 — 0.014 in.)
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5. INSTALL CAMSHAFT TIMING PULLEY

(a) Align the camshaft knock pin with the knock pin
groove of the pulley, and slide the timing pulley on the
camshaft.

(b) Temporarily install the timing pulley bolt.

(¢) Hold the hexagon wrench head portion of the cam-
shaft with a wrench, and tighten the timing pulley
bolt. _ B
Torque: 59 N-m (600 kgf-cm, 43 ft-Ibf)

6. INSTALL ALTERNATOR BRACKET AND ENGINE
HANGER
Install the alternator braket and engine hanger with

the four bolts.
Torque: 26 N-m (270 kgf-cm, 20 ft-Ibf) for bracket

Torque: 27 N-m (280 kgf-cm, 20 ft-Ibf) for hanger

7. INSTALL TIMING BELT
HINT (When re—using timing belt):
e Check-that the matchmarks on the timing belt
matches the end of the No.1 timing belt cover.
If the matchmarks does not align, shift meshing of the
timing pulley until they align.

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

(a) Remove any oil or water on the camshaft timing

- pulley, and keep it clean.

(b) Install the timing belt, checking the tension between
the crankshaft timing pulley and camshaft timing
pulley.
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P10349

P10257

8.
(a)

(b)

(c)

(d)
(e)

CHECK VALVE TIMING
Loosen the idler pulley bolt.

Slowly turn the crankshaft two revolutions from TDC
to TDC. _
HINT: Always turn the crankshaft clockwise.

Check the 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.

Tighten the idler pulley bolt.
Torque: 37 N-m (375 kgf-cm, 27 ft-Ibf)
Install the grommet to the No.1 timing belt cover.

(Reference)
CHECK TIMING BELT DEFLECTION
Check that there is belt deflection at the position
indicated in the illustration.
Deflection:
5 — 6 mm (0.20 — 0.24 in.) at 20 N (2 kgf. 4.4 Ibf)
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If the deflection is not as specified, readjust with the
idler pulley.

10. INSTALL NO.2 AND NO.3 TIMING BELT COVERS
Install the No.2, and No.3 timing belt covers with the
six bolts.

11. INSTALL SEMI—-CIRCULAR PLUG
(a) Remove any old packing (FIPG) material.
(b) Apply seal packing to the circular plug.
Seal packing:
Part No. 08826 —00080 or equivalent

(c) Install the semi—circular plug to the cylinder head.

12. INSTALL CYLINDER HEAD COVER

Seal Packing (a) Remove any old packing (FIPG) material.
= (b) Apply seal packing to the cylinder head as shown in
S N % the illustration.
v Seal packing:
OO0 = Part No. 08826 —00080 or equivalent
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(c)
(d)

(a)

(b)

(a)

(b)
(c)

(a)
(b)
(c)

13.

14.

15.

Install the gasket to the cylinder head cover.

Install the cylinder head cover with the four seal
washers and cap nuts.

Uniformly tighten the cap nuts in several passes.
Torque: 5.9 N-m (60 kgf-cm, 52 in.-Ibf)

INSTALL SPARK PLUGS

Using SST, install the four plugs.

SST 09155—16100

Connect the four high—tension cords to the spark

plugs.

INSTALL NO.2 WATER INLET
Place a new gasket to the cylinder head, facing the
protrusion upward.

Connect the water inlet to the water inlet hose.
Install the water inlet with the two nuts.
Torque: 15 N-m (150 kgf-em, 11 ft:Ibf)

INSTALL OIL DIPSTICK GUIDE AND DIPSTICK
Install a new O—ring to the dipstick guide.

Apply a small amount of engine oil to the O—ring.
Push in the dipstick guide together with the dipstick,
and install them with the bolt.

Torque: 9.3 N-m (95 kgf-cm, 82 in.-Ibf)
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16. INSTALL INTAKE MANIFOLD
Install a new gasket and the intake manifold with the
seven bolts and two nuts. Uniformly tighten the bolts

and nuts in several passes.
Torque: 19 N-m (195 kgf-cm, 14 ft.Ibf)

17. INSTALL INJECTORS AND DELIVERY PIPE

(a) Install a new grommet to the injector.

(b) Apply a light coat of gasoline to a new O—ring and
install it to the injector.

FI6429
(c) While turning the injector left and right, install it to the
delivery pipe. Install the four injectors.
(d) Position the injector connector upward.
Connector
Push PI0305

(e) Place four new insulators and the two spacers in
position on the intake manifold.

New Insulator

P10305

(f) Place the four injectors together with the delivery pipe
in position on the intake manifold.

(9) Temporarily install the two bolts holding the delivery
pipe to the intake manifold.
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Hexagon
Wrench

(h)

@)

18.

19.

(a)

(b)
(c)

Check that the injectors rotate smoothly.

HINT: If injectors do not rotate smoothly, the probable
cause is incorrect installation of O—rings. Replace the
O~—rings.

Position the injector connector upward.

Tighten the two bolts holding the delivery pipe to the

intake manifold.
Torque: 15 N-m (150 kgf.cm, 11 ft-Ibf)

CONNECT FUEL INLET HOSE TO DELIVERY PIPE
Connect the inlet hose with two new gaskets and the

union bolt.
Torque: 29 N-m (300 kgf.cm, 22 ft-bf)

INSTALL AIR INTAKE CHAMBER COVER

Using a 6 mm hexagon wrench, install a new gasket
and air intake chamber cover with the three bolts and
two nuts in the sequence shown.

Torque: 19 N-m (195 kgf-cm, 14 ft-Ibf)

Connect the two PCV hoses.
Connect the vaccum sensing hose.
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Protrusion
POGS48

20.

21.

22.
(a)

(b)

23.

24.

(a)

CONNECT ENGINE WIRE HARNESS

CONNECT INJECTOR CONNECTORS

INSTALL AIR PIPE

Install the air pipe with the bolt and nut.

Torque: 9.3 N-m (95 kgf-cm, 82 in.-lbf)

Connect the fuel return hose to the fuel pressure
regulator.

INSTALL INTAKE MANIFOLD STAY
Install the manifold stay with the three bolts.
Torque:
19 N-m (195 kgf-cm, 14 ft-Ibf) for 12 mm bolt head
39 N-m (400 kgf-cm, 29 ft-Ibf) for 14 mm bolt head

INSTALL AIR INTAKE CHAMBER STAY AND ENGIN
HANGER

Place a new gasket to the air intake chamber, facing
the protrusion downward.
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(b)

(c)

(a)

(b)

(c)

26.

(a)

25.

Install the air intake chamber stay and engine hanger
with the nut.

- Torque: 28 N-m (290 kgf-cm, 21 ft-Ibf)

Connect the air pipe and fuel inlet hose with the two
bolts.

INSTALL THROTTLE BODY
Place a new gasket to the air intake chamber, facing
the protrusion downward. -

Install the throttle body with the two bolts and two

nuts in the sequence shown.
Torque: 22 N-m (220 kgf-cm, 16 ft-Ibf)

Connect the following connectors and hose:
(1) TPS connector

(2) ISC valve connector

(3) Air hose.

INSTALL WATER INLET AND INLET HOUSING
Remove any old packing (FIPG) material and be
careful not to drop any oil on the contact surfaces of
the inlet housing and cylinder head.

e Using a razor blade and gasket scraper, remove
all the oil packing (FIPG) material from the gasket
surfaces and sealing groove.

e Thoroughly clean all components to remove all
the loose material.
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Seal
Packing

Seal Diameter
2-3mm

(b)

(c)

(d)

27.

(a)
(b)

28.

(a)

e Using a non—residue, clean both sealing sur-
faces.

Apply seal packing to the inlet housing groove.

Seal packing:

Part No. 08826 —00100 or equivalent

® |[nstall a nozzle that has beencuttoa 2 — 3 mm
(0.08 — 0.12 in.) opening.

HINT: Avoid applying an excessive amount to the

surface.

e Parts must be assembled within 15 minutes of
application. Otherwise the material must be re--
moved and reapplied.

e Immediately remove nozzle from the tube and
reinstall cap.

Install the water inlet and inlet housing assembly with

the bolt and two nuts.
Torque: 20 N-m (200 kgf-cm, 14 ft.Ibf)

Connect the water by—-pass hose and EVAP BVSV
vacuum hose (from port P of throttle body).

INSTALL lIA

(See page IG—19)

Install the two bolts and IIA.

Connect the four high—tension cords.

INSTALL WATER OUTLET

Remove any old packing (FIPG) material and be

careful not to drop any oil on the contact surfaces of

the water outlet and cylinder head.

e Using a razor blade and gasket scraper, remove
all the oil packing (FIPG) material from the gasket
surfaces and sealing groove.

e Thoroughly clean all components to remove all
the loose material.
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Seal Diameter
2-3mm (0.08-0.12in.)

Seal Packing

(b)

(c)

29.

(a)

(b)

(c)

e Using a non—residue, clean both sealing sur-
faces.

Apply seal packing to the water outlet groove.

Seal packing:

Part No. 08826 —00100 or equivalent

e Install a nozzle that has beencuttoa 2 — 3 mm
(0.08 — 0.12 in.) opening.

HINT: Avoid applying an excessive amount to the

surface.

e Parts must be assembled within 15 minutes of
application. Otherwise the material must be re-
moved and reapplied.

e Immediately remove nozzle from the tube and
reinstall cap.

Install the water outlet with the two bolts.

Torque: 20 N-m (200 kgf-cm, 14 ft.Ibf)

(AE102)

INSTALL EXHAUST MANIFOLD

Install the manifold stay with the two bolts.
Torque: 59 N-m (600 kgf-cm, 43 ft-Ibf)

Install a new gasket and the exhaust manifold with the

~ five nuts. Uniformly tighten the nuts in several passes.

Torque: 34 N.-m (350 kgf-cm, 25 ft:1bf)

Install the bolt holding the manifold stay to the ex-

haust manifold.
Torque: 39 N-m (400 kgf-cm, 29 ft-Ibf)
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(d) Install the heat insulator with the three bolts and two

nuts.
Torque: 9.3 N-m (95 kgf-cm, 82 in.-1bf)

30. (AE93)
INSTALL EXHAUST MANIFOLD

(a) Install the lower heat insulator to the exhaust mani-
fold with the three bolts.
Torque: 9.3 N-m (95 kgf.cm, 82 in..Ibf)

(b) Install the manifold stay with the two bolts.
Torque: 59 N-m (600 kgf-cm, 43 ft-Ibf)

(e) Install a new gasket and the exhaust manifold with the
five nuts. Uniformly tighten the nuts in several passes.
Torque: 34 N-m (350 kgf-cm, 25 ft-Ibf)

(d) Install the bolt holding the manifold stay to the ex-

haust manifold.
Torque: 39 N-m (400 kgf-cm, 29 ft-Ibf)
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(e) Install the upper heat insulator with the five bolts.
Torque: 9.3 N-m (95 kgf-cm, 82 in..Ibf)

31. INSTALL ALTERNATOR
Mount the alternator on the alternator brackets with
the pivot bolt and adjusting bolt. Do not tighten the
bolts yet.

32. CONNECT ENGINE WIRE HARNESS
(a) Install the engine wire harness and wiring harness
protector with the two bolts.

(b) Connect the following wires and clamps:
(1) Alternator connector
(2) Alternator wire
(3) Oil pressure switch connector
(4) Two wire clamps

33. INSTALLI WATER PUMP PULLEY AND
ALTERNATOR DRIVE BELT

(a) Temporarily install water pump pulley with the four
bolts.
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(b) Install the drive belt with the adjusting bolt and pivot
bolt.

(c) Tighten the four water pump pulley bolts.
Torque: 9.3 N-m (95 kgf-cm, 82 in.-lbf)

34. ADJUST DRIVE BELT (See page EG—15)

35. FILL WITH ENGINE COOLANT

36. CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY ' ‘
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CYLINDER BLOCK
COMPONENTS FOR DISASSEMBLY AND

Piston Ring
(Side Rail)

(No. 2 Compression)

ASSEMBLY
Piston Ring
(No. 1 Compression)
Piston Ring A/T *

Front Spacer e,

3

r Plate

Piston Ring

Connecting Rod

Connecting Rod

Rear End Plate Drive Plare

Water Pump

Bracket

Qil Pump

@ Crankshaft Front Oil seal

4 Gasket

Bearing - Q See page EG-117
I_—_Qg 1st 25 (250, 18)
Connecting % 2nd Turn 90°

Crankshaft Thrust Washer
Main Bearing cap

Rear End Plate
~. Rear Qil seal Retainer

® @ gasket
Oil Filter Bracket
Plate Washer

O~ Urion Bolt | 518 1 |

%——on Filter

k Alternator Bracket

L% Engine Drain Plug

% Oil Pressure Switch

No. 1 Oil Pan

€ Gasket

Qil Strainer

@
%‘%——

[9.3 (85. 82 in.1bf) [

Baffle Plate

Qil Cooler Union

—{ 7.8 (80. 69 in.-Ibf) |

No. 2 Oil Pan

[ N-m (kgf-cm, ft-Ibf) | : Specified torque

4 Non-reusable part
% Precoated part

¢ Gasket———=

[4.9 (50. 43 in.-Ibf) |

& —{ 34 (350, 25) l

P10397 |
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PREPARATION FOR DISASSEMBLY

1. (M/T)
REMOVE FLYWHEEL
~ Remove the six bolts and flywheel.

2. (A/T)
REMOVE DRIVE PLATE
Remove the six bolts, front spacer, drive plate and
rear spacer. '

3. REMOVE REAR END PLATE
Remove the two bolts and end plate.

4. INSTALL ENGINE TO ENGINE STAND FOR
DISASSEMBLY :

5. REMOVE TIMING BELT AND PULLEYS
(See page EG—35)

6. REMOVE CYLINDER HEAD
(See page EG—49)

7. REMOVE ALTERNATOR ADJUSTING BAR
Remove the two bolts and alternator adjusting bar.
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8. REMOVE RH ENGINE MOUNTING BRACKET
Remove the three bolts and mounting bracket.

9. REMOVE WATER PUMP
(a) Remove the three bolts and water pump.
(b) Remove the O—ring. :

 10. REMOVE OIL FILTER
Using SST, remove the oil filter.
SST 09228—-06500

11. (W/ OIL COOLER)
REMOVE OIL FILTER BRACKET

(a) Remove the union bolt, plate washer and oil filter
bracket.

(b) Remove the O—ring from the oil filter bracket.

(c) Remove the guide bolt.
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12. REMOVE ENGINE COOLANT DRAIN PLUG

13. REMOVE OIL PRESSURE SWITCH
Using SST, remove the oil pressure switch.
SST 09816—30010

14. REMOVE KNOCK SENSOR
Using SST. remove the knock sensor.
SST 09816—30010

15. REMOVE OIL PAN AND OIL PUMP
(See page EG—287)
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j 12

(a)

(b)

(c)

CYLINDER BLOCK DISASSEMBLY

(See Components for Disassembly and Assembly)

REMOVE REAR OIL SEAL RETAINER
Remove the six bolts, retainer and gasket.

CHECK CONNECTING ROD OIL CLEARANCE
Using a dial indicator, measure the thrust clearance
while moving the connecting rod back and forth.
Standard thrust clearance:

0.15 — 0.25 mm (0.0059 — 0.0098 in.)
Maximum thrust clearance:

0.30 mm (0.0118 in.)
If the thrust clearance is greater than maximum, re-
place the connecting rod assembly. If necessary, re-
place the crankshaft.
REMOVE CONNECTING ROD CAPS AND CHECK
OIL CLEARANCE
Using a punch or numbering stamp, place the
matchmarks on the connecting rod and cap to ensure
correct reassembly.

Remove the connecting rod cap bolts.

Using the two removed connecting rod bolts, remove
the connecting rod cap and lower bearing by wiggling
the connecting rod cap right and left.

HINT: Keep the lower bearing inserted with the con-
necting rod cap.
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(d) Clean the crank pin and bearing.

(e) Check the crank pin and bearing for pitting and
scratches.
If the crank pin or bearing is damaged, replace the
bearings. If necessary, grind or replace the crankshaft.

(f) Lay a strip of Plastigage across the crank pin.

(g) Install the connecting rod cap with the two bolts.
(See step 6 on page EG—117)
1st
Torque: 25 N-m (250 kgf-cm, 18 ft.1bf)
2nd Turn 90°
NOTICE: Do not turn the crankshaft.

(h) Remove the two bolts, connecting rod cap and lower
bearing.
(See procedure (b) and (c) above)

(i) Moeasure the Plastigage at its widest point.
Standard oil clearance:
STD
0.020 — 0.048 mm (0.0008 — 0.0019 in.)
u/s 0.25
0.019 — 0.058 mm (0.0007 — 0.0022 in.)
Maximum oil clearance:
0.08 mm (0.0031 in.)
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If the oil clearance is greater than maximum, replace
the bearings. If necessary, grind or replace the

:ﬂazrkof 3 crankshaft.
’ HINT: If using a standard bearing, replace it with one
having the same number marked on the connecting
” rod cap. There are three sizes of standard bearings,
Tazr or 3 marked "1”, "2" and "3" accordingly.
Front Mark Standard sized bearing center wall thickness:
(Protrusion) Mark “1” _
POG583
1.486 — 1.490 mm (0.0585 — 0.0587 in.)
Mark "2
1.490 — 1.494 mm (0.0587 — 0.0588 in.)
Mark "3°

1.494 — 1.498 mm (0.0588 — 0.0590 in.)
(i) Completely remove the Plastigage.

4. REMOVE PISTON AND CONNECTING ROD
ASSEMBLIES

(a) Using a ridge reamer, remove all the carbon from the
top of the cylinder.

(b). Push the piston, connecting rod assembly and upper
bearing through the top of the cylinder block.

HINT:
e Keep the bearings, connecting rod and cap to-
. gether.

e Arrange the piston and conriecting rod assem-
blies in correct order.

POG612

5. CHECK CRANKSHAFT THRUST CLEARANCE
Using a dial indicator, measure the thrust clearance
while prying the crankshaft back and forth with a
screwdriver.

Standard thrust clearance:

0.015 — 0.220 mm (0.0006 — 0.0087 in.)
Maximum thrust clearance:

0.30 mm (0.0118 in.)

POG613
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If the thrust clearance is greater than maximum, re-
place the thrust washers as a set.
Thrust washer thickness:
2.440 — 2.490 mm (0.0961 — 0.0980 in.)

6. REMOVE MAIN BEARING CAPS AND CHECK OIL
CLEARANCE

(a) Uniformly loosen and remove the main bearing cap
bolts in several passes, in the sequence shown.

(b) Using the removed main bearing cap bolts, pry the
. main bearing cap back and forth, and remove the main
bearing caps, lower bearings and lower thrust
washers (No.3 main bearing cap only). .

HINT:
e Keep the lower bearing and main bearing cap
together.

e Arrange the main bearing caps and lower thrust
washers in correct order.

(c) Lift out the crankshaft. _
HINT: Keep the upper bearings and upper thrust
washers together with the cylinder block.

(d) Clean each main journal and bearing.

(e) Check each main journal and bearing for pitting and
scratches.
If the journal or bearing is damaged, replace the
bearings. If necessary, grind or replace the crankshaft.

(f) Place the crankshaft on the cylinder block.
(g) Lay a strip of Plastigage across each journal.
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Cylinder Block

Mark
1,20r3

Crankshaft

Mark
0,1o0r2
No.1 No.2 No.3 No.4 No. 5

Bearing

"“

EM7066
EM4293

(h)

(i)

@)

Install the main bearing caps.

(See step 4 on page EG—116)
Torque: 60 N-m (610 kgf-cm, 44 ft-Ibf)
NOTICE: Do not turn the crankshaft.

Remove the main bearing caps.
(See procedure (a) and (b) above)

Measure the Plastigage at its widest point.
Standard clearance:
STD
0.015 — 0.033 mm (0.0006 — 0.0013 in.)
u/s 0.25 _
0.016 — 0.056 mm (0.0006 — 0.0022 in.)
Maximum clearance:
0.08 mm (0.0031 in.)

HINT: If replacing the cylinder block subassembly, the
bearing standard clearance will be:

0.015 — 0.045 mm (0.0006 — 0.0018 in.)

If the oil clearance is greater than maximum, replace
the bearings. If necessary, grind or replace the
crankshaft.

HINT: If using a standard bearing, replace it with one
having the same number. If the number of the bearing
cannot be determined, select the correct bearing by
adding together the numbers imprinted on the cylin-
der block and crankshaft, then selecting the bearing
with the same number as the total. There are five sizes
of standard bearings, marked "17, "2”, "3”, 4" and "5"
accordingly.
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POBATE

Number marked
Cylinder block ' 1 2 3
Crankshaft oj1|12|0(1,2(|0|1]2
Use bearing 112|132 (3(4(3|4|5

(k)

-
(a)
(b)

EXAMPLE: Cylinder block "2” + Crankshaft “1”
= Total number 3 (Use bearing *3")

(Reference)
Cylinder block main journal bore diameter:
Mark "1°
52.025 — 52.031 mm (2.0482 — 2.0485 in.)
Mark “2°
52.031 — 52.037 mm (2.0485 — 2.0487 in.)
Mark "3~
52.037 — 52.043 mm (2.0487 — 2.0489 in.)
Crankshaft journal diameter:

Mark "0”

47.994 — 48.000 mm (1.8895 — 1.8898 in.)
Mark “1°

47.988 — 47.994 mm (1.8893 — 1.8895 in.)
Mark "2

47.982 — 47.988 mm (1.8891 — 1.8893 in.)
Standard sized bearing center wall thickness:
Mark "1°
2.002 — 2.005 mm (0.0788 — 0.0789 in.)
Mark “2°
2.005 — 2.008 mm (0.0789 — 0.0791 in.)
Mark “37 _
2.008 — 2.011 mm (0.0791 — 0.0792.in.)
Mark “4"
2.011 — 2.014 mm (0.0792 — 0.0793 in.)
Mark “5°
2.014 — 2.017 mm (0.0793 — 0.0794 in.)
Completely remove the Plastigage.

REMOVE CRANKSHAFT

Lift out the crankshaft.

Remove the upper bearings and upper thrust washers
from the cylinder block.
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HINT: Arrangé the main bearing caps, bearings and
thrust washers in correct order. '

EQORU-0T

CYLINDER BLOCK INSPECTION

1. CLEAN CYLINDER BLOCK

A. Remove gasket material
Using a gasket scraper, remove all the gasket material
from the top surface of the cylinder block.

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

2. [INSPECT TOP SURFACE OF CYLINDER BLOCK FOR
FLATNESS
Using a precision straight edge and thickness gauge,
measure the surfaces contacting the cylinder head
gasket for warpage.
Maximum warpage:

0.05 mm (0.0020 in.)

If warpage is greater than maximum, replace the cyl-
inder block.

3. INSPECT CYLINDER FOR VERTICAL SCRATCHES
Visually check the cylinder for vertical scratches.
If deep scratches are present, rebore all the four
cylinders. If necessary, replace the cylinder block.
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No. 2 No. 4
No. 1 No. 3 /_/—
Mark
00‘1"0?&?;" % 1,20r3
900
s -]
POGSSS
Thrust
ﬁ O pirection
Front €= (2
Axial
" ®Direction
10 mm
_“-—A—-—r (0.39 in.)
B Middle

T (0.39in.)

4,

INSPECT CYLINDER BORE DIAMETER

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

Using a cylinder gauge, measure the cylinder bore
diameter at positions A, B and C in the thrust and axial
directions.
Standard diameter:
STD
Mark “1°
81.000 — 81.010 mm (3.1890 — 3.1894 in.)
Mark “2°
81.010 — 81.020 mm (3.1894 — 3.1898 in.)
Mark “3” '
81.020 — 81.030 mm (3.1898 — 3.1902 in.)
Maximum diameter:
STD
81.23 mm (3.1982 in.)
0/S 0.50
81.73 mm (3.2177 in.)
If the diameter is greater than maximum, rebore all the
four cylinders. If necessary, replace the cylinder block.

REMOVE CYLINDER RIDGE
If the wear is less than 0.2 mm (0.008 in.), using a
ridge reamer, grind the top of the cylinder.
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1.

(a)

(b)

PISTON AND CONNECTING ROD
DISASSEMBLY

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.

REMOVE PISTON RINGS
Using a piston ring expander, remove the two com-
pression rings.

Remove the two side rails and oil ring by hand.
HINT: Arrange the piston rings in correct order only.

DISCONNECT CONNECTING ROD FROM PISTON

Using SST, press out the piston pin from the piston.

Remove the connecting rod.

SST 09221 -—25024 (09221 —-00020, 09221 -00030,
09221-00130, 09221—00140, 09221 -—00200)

HINT:

e The piston and pin are a matched set.

e Arrange the pistons, pins, rings, connecting rods
and bearings in correct order.
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PISTON AND CONNECTING ROD

INSPECTION

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

aan-01

(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.

2. INSPECT PISTON AND PISTON RING

Mark . .
1.20r3 A. Inspect piston oil clearance
Front Mark HINT: There are three sizes of the standard piston
(Cavity) diameter, marked "1”, “2" and "3" accordingly. The
« mark is stamped on the piston top.

POB6S0 E 206877
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(a) Using a micrometer, measure the piston diameter at
ring angles to the piston pin center line, 24.5 mm
(0.965 in.) from the piston head.

Piston diameter:

STD
Mark “1°
80.905 — 80.915 mm (3.1852 — 3.1856 in.)
Mark “2°
i 80.915 — 80.925 mm (3.1856 — 3.1860 in.)
Mark “3” )
80.925 — 80.935 mm (3.1860 — 3.1864 in.)
0/S 0.50
81.405 — 81.435 mm (3.2049 — 3.2061 in.)
(b) Measure the cylinder bore diameter in the thrust di-
rections. (See step 4 on page EG—105)
(c) Subtract the piston diameter measurement from the
cylinder bore diameter measurement.
Standard oil clearance:
0.085 — 0.105 mm (0.0033 — 0.0041 in.)
Maximum oil clearance:
Mark 0.20 mm (0.0079 in.)
Front Mark 1,20r3 If the oil clearance is greater than maximum, replace
(Cavity) ' all the four pistons and rebore all the four 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.
P06598
POS6E0 200674

B. Inspect piston ring groove clearance
Using a thickness gauge, measure the clearance be-
tween new piston ring and the wall of the ring groove.
Ring groove clearance: -
No.1
0.045 — 0.085 mm (0.0018 — 0.0033 in.) -
No.2
0.030 — 0.070 mm (0.0012 — 0.0028 in.)
If the clearance is greater than maximum, replace the
piston.
C. Inspect piston ring end gap
(a) Insert the piston ring into the cylinder bore.
(b) Using a piston, push the piston ring a little beyond the
bottom of the ring travel, 104 mm (4.09 in.) from the
top of the cylinder block.
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(¢) Using a thickness gauge, measure the end gap.
Standard end gap:

No.1
0.250 — 0.350 mm (0.0098 — 0.0138 in.)
No.2
:: : 0.350 — 0.500 mm (0.0138 — 0.0197 in.)
i i Oil (Side rail)
( 0.150 — 0.450 mm (0.0059 — 0.0177 in.)

N Maximum end gap:

No.1
1.05 mm (0.0413 in.)
No.2
1.20 mm (0.0472 in.)
Qil (Side rail)
1.10 mm (0.0433 in.)
If the end gap is greater than maximum, replace the
piston ring. If the end gap is greater than maximum,
even with a new piston ring, rebore all the four cyl-
inders or replace the cylinder block.

3. INSPECT CONNECTING ROD
A. Inspect connecting rod alignment
Using a rod aligner and thickness gauge, check the
connecting rod alignment.
e Check for bend.
Maximum bend:
0.05 mm (0.0020 in.) per 100 mm (3.94 in.)
If bend is greater than maximum, replace the con-
necting rod assembly.

ﬁ’

P0O1035 EMO0288
® Check for twist
Maximum twist:
0.05 mm (0.0020 in.) per 100 mm (3.94 in.)
If twist is greater than maximum, replace the con-
necting rod assembly.

PO1034 EM0290 200065

B. Inspect connecting rod bolts

Using vernier calipers, measure the minimum diame-
ter of the compressed bolt at the measuring point.
Standard diameter:

8.860 — 9.000 mm (0.3488 — 0.3543 in.)
Minimum diameter:

8.60 mm (0.3386 in.)
If the diameter is less than minimum, replace the
connecting rod bolt.
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CYLINDER BORING

(a)

(b)

HINT:

e Bore all the four cylinders for the oversized piston
outside diameter.

e Replace all the piston rings with ones to match
the oversized pistons.

KEEP OVERSIZED PISTONS

Oversized piston diameter:
0/S 0.50

81.405 — 81.435 mm (3.2049 — 3.2061 in.)

CALCULATE AMOUNT TO BORE CYLINDERS
Using a micrometer, measure the piston diameter at
right angles to the piston pin center line, 24.5 mm
(0.965 in.) from the piston head.
Calculate the amount of each cylinder is to be rebored
as follows:
Size to be rebored = P+ C — H

P = Piston diameter

C = Piston clearance

0.085 — 0.105 mm (0.0031 — 0.0041 in.)

H = Allowance for honing

0.02 mm (0.0008 in.) or less
BORE AND HONE CYLINDER TO CALCULATED
DIMENSIONS
Maximum honing:

0.02 mm (0.0008 in.)
NOTICE: Excess honing will destroy the finished round-
ness.
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EG-111

1.
(a)
(b)

(a)

(b)

CRANKSHAFT INSPECTION AND REPAIR

INSPECT CRANKSHAFT FOR RUNOUT
Place the crankshaft on V—blocks.
Using a dial indicator, measure the circle runout at the
center journal.
Maximum circle runout:
0.03 mm (0.0012 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 :
47.982 — 48.000 mm (1.8891 — 1.8898 in.)
u/s 0.25 :
47.745 — 47.555 mm (1.8797 — 1.8801 in.)
Crank pin diameter:
STD
47.988 — 48.000 mm (1.8893 — 1.8898 in.)
U/s 0.25
47.745 — 47.555 mm (1.8797 — 1.8801 in.)
If the diameter is not as specified, check the oil
clearance (See steps 3 and 6 on pages EG—98 and EG
—101) If necessary, grind or replace the crankshaft.

Check each main journal and crank pin for taper and
out—of—round as shown.
Maximum taper and out—of—round:

0.005 mm (0.0002 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/or crank pins to
the finished undersized diameter (See procedure in
step 2).
Install new main journal and/or crankshaft pin
undersized bearings.
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CRANKSHAFT OIL SEALS REPLACEMENT

POS3IS |

(b)

(c)

(a)

(b)

(c)
(d)

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

REPLACE CRANKSHAFT FRONT OIL SEAL
If oil pump is removed from cylinder block:
Using a screwdriver, pry out the oil seal.

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

SST 09309-37010

Apply MP grease to the oil seal lip.

If oil pump is installed to the 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 crankshaft. Tape

the screwdriver 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 oil pump case edge.

SST 09309-37010
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Emir21

2.
A.

(a)

(b)

(c)

(a)
(b)

(c)
(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 oil seal retainer edge.

SST 09223-41020
Apply MP grease to the oil seal lip.

If 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 crankshaft. Tape

the screwdriver 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 seal retainer edge.
SST 09223—-41020
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Front Mark
(Cavity)

Front Mark
(Protrusion)

G
e S
-
=

POG318

POB4A49

Side Rail
(Upper)
Front Mark
(Cavity)

No. 2

i

Front

No. 1 and
Expander

Side Rail
(Lower)

POBGAS

PISTON AND CONNECTING ROD

ASSEMBLY

1.
(a)

(b)

(c)

2.

(a)

(b)

(c)

ASSEMBLE PISTON AND CONNECTING ROD

Coat the piston pin and piston pin holes with engine
oil.

Align the front marks of the piston and connecting
rod, and push in the piston pin with your thumb.

Using SST, press in the piston pin.
SST 09221—25024 (09221 —-00020, 09221 —00030,
09221-00181, 09221-00190, 09221 —00200)

INSTALL PISTON RINGS
Install the oil ring expander and two side rails by hand.

Using a piston ring expander, install the two com-
pression rings with the code mark facing upward (No.
2 compression ring only).
Code mark (No.2 compression ring only):

2Ror T

Position the piston rings so that the ring ends are as
shown.
NOTICE: Do not align the ring ends.
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Lower

P10237

3. INSTALL BEARINGS

(a) Align the bearing claw with the groove of the con-
necting rod or connecting cap.

(b) Install the bearings in the connecting rod and con-
necting rod cap.

CYLINDER BLOCK ASSEMBLY

(See Components for Disaseembly and Assembly)
HINT:
e  Thoroughly clean all parts to be assembled.
e 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: Upper bearings have an oil groove and oil holes;
lower bearings do not.

(a) Align the bearing claw with the claw groove of the
cylinder block, and push in the five upper bearings.
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(b)

(a)

(b)

Align the bearing claw with the claw groove of the
main bearing cap, and push in the five lower bearings.

INSTALL UPPER THRUST WASHERS

Install the two thrust washers under the No.3 journal
position of the cylinder block with the oil grooves
facing outward.

PLACE CRANKSHAFT ON CYLINDER BLOCK

INSTALL MAIN BEARING CAPS AND LOWER
THRUST WASHERS

Install the two thrust washers on the No.3 bearing cap
with the grooves facing outward. -

Install the five main bearing caps in their proper lo-
cations.
HINT: Each bearing cap has a number and front mark.
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{Cavity)

Front Mark

Front Mark
(Protrusion)

POG614

©
(d)

(e)

(f)

(b)

Apply a light coat of engine oil on the threads and
under the heads of the main bearing cap bolts.
Install and uniformly tighten the ten bolts of the main
bearing cap bolts in several passes, in the sequence
shown.

Torque: 60 N-m (610 kgf-cm. 44 ft-Ibf)

Check that the crankshaft turns smoothly.

Check the crankshaft thrust clearance.

e Using a dial indicator, measure the thrust clear-
ance while prying the crankshaft back and forth
with a screwdriver.

Standard thrust clearance:

0.015 — 0.220 mm (0.0006 — 0.0087 in.)

Maximum thrust clearance:

0.30 mm (0.0118 in.)

If the thrust clearance is greater than maximum, re-

place the thrust washers as a set.

INSTALL PISTON AND CONNECTING ROD

ASSEMBLES

Using a piston ring compressor, push the correctly

numbered 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
connecting rod.

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

Install connecting rod cap bolts

HINT:

® The cap bolts are tightened in two progressive
steps (steps (b) and (d)).

e [fany one of the connecting rod bolts is broken or
deformed, replace it.
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Painted
Mark

(a)
(b)

(c)

(d)
(e)

(f)

(9)

Apply a light coat of engine oil on the threads and
under the heads of the connecting rod cap bolts.

At first, install and alternately tighten the bolts of the
connecting rod cap in several passes.

Torque: 25 N-m (250 kgf-cm, 18 ft:1bf)

If any one of the connecting rod cap bolts does not
meet the torque specification, replace the cap bolt.

Mark the front of the connecting rod cap bolt with
paint.

Retighten the connecting rod cap bolts 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 rod thrust clearance.

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

Standard thrust clearance:

0.15 — 0.25 mm (0.0059 — 0.0098 in.)

Maximum thrust clearance:

0.30 mm (0.0118 in.)

If the thrust clearance is greater than maximum, re-

place the connecting rod assembly. If necessary, re-

place the crankshaft.

INSTALL REAR OIL SEAL RETAINER

Install a new gasket and the retainer with the six bolts.

Torque: 9.3 N-m (95 kgf-cm, 82 in..1bf)
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1.

2.

(a)

(b)

(a)

(b)

POST ASSEMBLY

INSTALL OIL PAN AND OIL PUMP
(See page EG—294)

INSTALL KNOCK SENSOR

Using SST, install the knock sensor.

SST 09816—30010
Torque: 37 N-m (380 kgf-cm, 27 ft-Ibf)

INSTALL OIL PRESSURE SWITCH
Apply adhesive to two or three threads of the oil
pressure switch.
Adhesive:
Part No. 08833—00080, THREE BOND 1344,
LOCTITE 242 or equivalent

Using SST, install the oil pressure switch.
SST 09816—30010

INSTALL ENGINE COOLANT DRAIN PLUG
Apply adhesive to two or three threads of the engine

coolant drain plug.

Adhesive:
Part No. 08833—00080, THREE BOND 1344,
LOCTITE 242 or equivalent

Install the drain plug.
Torque: 34 N-m (350 kgf-cm, 25 ft-1bf)
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POGTS1

0O-Ring

5. (w/ OIL COOLER)
INSTALL OIL FILTER BRACKET
(a) Install the bracket guide bolt.

(b) Install a new gasket to the oil filter bracket.

(c) Install the oil filter bracket with the plate washer and

union bolt.
Torque: 54 N-m (550 kgf-cm, 40 ft-Ibf)
6. INSTALL OIL FILTER

7. INSTALL WATER PUMP
(a) Place a new O—ring in positiotn on the cylinder block.

(b) Install the water pump with the three bolts.
Torque: 14 N-m (145 kgf-cm, 11 ft-Ibf)
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(a)

(b)
()

10.

11.

12.

13.

14.

INSTALL RH ENGINE MOUNTING BRACKET
Install the mounting bracket with the three bolts.
Torque: 51 N-m (525 kgf-cm, 38 ft:1bf)

INSTALL ALTERNATOR ADJUSTING BAR

Install the alternator adjusting bar with the two bolts.
Torque: 39 N-m (400 kgf-cm, 29 ft-Ibf)

INSTALL CYLINDER HEAD

(See page EG—76)

INSTALL TIMING BELT AND PULLEYS

(See page EG—41)

DISCONNECT ENGINE FROM ENGINE STAND

INSTALL REAR END PLATE
Install the rear end plate with the two bolts.
Torque: 5.6 N-m (55 kgf-cm, 48 in..Ibf)

(M/T)
INSTALL FLYWHEEL
Apply adhesive to two or three threads of the

mounting bolt end.
Adhesive:
Part No. 08833—00070, THREE BOND 1324,

or equivalent

Install the flywheel on the crankshaft.

Install and uniformly tighten the mounting bolts in
several passes, in the sequence shown.

Torque: 78 N-m (800 kgf-cm, 58 ft-Ibf)
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15. (A/T)
INSTALL DRIVE PLATE

(a) Install the front spacer on the crankshaft with the
chamfered end facing the shaft.

(b) Install the drive plate and rear spacer on the crank-
shaft.

(c) Install and uniformly tighten the mounting bolts in
several passes, in the sequence shown.
Torque: 64 N-m (650 kgf-cm, 47 ft-Ibf)
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SERVICE SPECIFICATIONS
SERVICE DATA

Tune—up Engine oil API grade SG or better
Battery specific gravity 1.25 — 1.27
(when fully charged at 20°C (68°F))
High—tension cord resistance Limit 25 kQ per cord
Spark plug (Ex. Platinum tipped type)
Recommended spark plug - AE93 (ND) K16R—U
(NGK) | BKRSEYA
AE102 (ND) | K20R—-U
(NGK) | BKRBEYA
Correct electrod gap 0.8 mm (0.031 in.)
Alternator drive belt deflection
with 98 N (10 kgf, 22.0 Ibf) New beit | 7 — 9 mm (0.28 — 0.35 in.)
Used belt | 11.5 — 13.5 mm (0.453 — 0.531 in.)
Alternator drive belt tension with SST New belt | 70 — 80 kgf
Used belt | 30 — 45 kgf
Valve clearance (Cold) Intake | 0.15 — 0.25 mm (0.006 — 0.010 in.)
Exhaust | 0.25 — 0.35 mm (0.010 — 0.014 in.)
Valve clearance adjusting shim Mark 2.550 2.55 mm (0.1004 in.)
Mark 2.600 | 2.60 mm (0.1024 in.)
Mark 2.650 | 2.65 mm (0.1043 in.)
Mark 2700 | 2.70 mm (0.1063 in.)
Mark 2.750 2.75 mm (0.1083 in.)
Mark 2800 | 2.80 mm (0.1102 in.)
Mark 2850 | 2.85 mm (0.1122 in.)
Mark 2900 | 2.90 mm (0.1142 in.)
Mark 2.850 | 2.95 mm (0.1161 in)
Mark 3.000 | 3.00 mm (0.1181 in))
Mark 3.050 | 3.05 mm (0.1201 in.)
Mark 3.100 3.10 mm (0.1220 in.)
Mark 3.150 | 3.15 mm (0.1240 in.)
Mark 3.200 | 3.20 mm (0.1260 in.)
Mark 3.250 | 3.25 mm (0.1280 in.)
Mark 3.300 | 3.30 mm (0.1299 in.)
Ignition timing 10° BTDC @ idle
Idle speed AE93 700 % 50 rpm
AE102 | 750 £ 50 rpm
Idle CO Concentration 0-05%
Intake at idle speed | 43 kPa (320 mmHg, 12.6 in.Hg) or less
manifold
vacuum
Compression at 250 rpm STD | 1,320 kPa (13.5 kgf/cm?, 191 psi) or more
pressure Limit | 981 kPa (10.0 kgf/cm? 142 psi)
Difference of pressure between each cylinder 98 kPa (1.0 kgf/em? 14 psi) or less
Idier pulley Free length 31.8 mm (1.252 in.)
tension spring Installed load at 37.6 mm (1.480 in.) 475 — 51.5 N (4.85 — 5.25 kgf, 10.7 — 11.6 Ibf)
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Cylinder head Warpage
Cylinder biock side Limit | 0.05 mm (0.020 in.)
Manifold side Limit 0.10 mm (0.039 in.)
Valve seat
Refacing angle 30°, 45°, 60°
Contacting angle 45°
Contacting width 1.0 — 1.4 mm (0.039 — 0.055 in.)
Valve guide Inside diameter 6.010 — 6.030 mm (0.2366 — 0.2374 in.)
bushing Outside diameter (for repair part) STD 11.000 — 11.027 mm (0.4331 — 0.4341 in.)
0/50.05 | 11.050 — 11.077 mm (0.4350 — 0.4361 in.)
Valve Valve overall length STD (Intake) 87.45 mm (3.4429 in.)
(Exhaust) | 87.84 mm (3.4583 in.)
Limit (intake) | 86.95 mm (3.4232in.)
(Exhaust) 87.34 mm (3.4386 in.)
Vale face angle 445°
Stem diameter Intake | 5.970 — 5.985 mm (0.2350 — 0.2356 in.)
Exhaust | 5.965 — 5.980 mm (0.2348 — 0.2354 in.)
Stem oil clearance STD (Intake) | 0.025 — 0.060 mm (0.0010 — 0.0024 in.)
(Exhaust) | 0.030 — 0.065 mm (0.0012 — 0.0026 in.)
Limit (Intake) 0.08 mm (0.0031 in.)
(Exhaust) 0.10 mm (0.0039 in.)
Margin thickness STD | 0.8 — 1.2 mm (0.031 — 0.047 in.)
Limit | 0.5 mm (0.020 in.)
Valve spring Squareness Limit 2.0 mm (0.079 in.)
' Free length 38.57 mm (1.5185 in.)
Installed tension at 31.7 mm (1.248 in.) 166 N (16.9 kgf, 37.3 Ibf)
Camshaft Thrust clearance STD (Intake) | 0.030 — 0.085 mm (0.0012 — 0.0033 in.)
(Exhaust) | 0.035 — 0.090 mm (0.0014 — 0.0035 in.)
Limit | 0.11 mm (0.0043 in.)
Journal oil clearance _ ' STD | 0.035 — 0.072 mm (0.0014 — 0.0028 in.)
Limit [ 0.10 mm (0.0039 in.)
Journal diameter Exhaust No.1 24.949 — 24.965 mm (0.9822 — 0.9829 in.)
Others | 22.949 — 22.965 mm (0.9035 — 0.9041 in.)
Circle runout 3 Limit | 0.04 mm (0.0016 in.)
Cam lobe height STD (Intake for AE93) | 41.910 — 42.010 mm (1.6450 — 1.6539 in.)
(Intake for AE102) | 42.610 — 42.710 mm (1.6776 — 1.6815 in.)
(Exhaust) | 41.960 — 42.060 mm (1.6520 — 1.6560 in.)
Limit (Intake for AE93) | 41.50 mm (1.6339 in.)
(Intake for AE102) 42.20 mm (1.6614 in.)
(Exhaust) | 41.55 mm (1.6358 in.)
Camshaft gear backlash : STD | 0.020 — 0.200 mm (0.0008 — 0.0079 in.)
Limit | 0.30 mm (0.0188 in.)
Camshaft gear spring end free distance 17.0 — 17.6 mm (0.669 — 0.693 in.)
Valve lifter Lifter diameter 30.966 — 30.976 mm (1.2191 — 1.2195 in.)
Lifter bore diameter 31.000 — 31.025 mm (1.2205 — 1.2215 in.)
Oil clearance STD | 0.024 — 0.05%8 mm (0.0009 — 0.0023 in.)
Limit | 0.07 mm (0.0028 in.)
Manifold Warpage Limit (Intake) 0.20 mm (0.0079 in.)

(Exhaust)

0.30 mm (0.0118 in.)
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Spark plug Protrusion 468 — 47.6 mm (1.843 — 1.874 in)
tube '
Cylinder block Cylinder head surface warpage Limit 0.05 mm (0.0020 in.)
Cylinder bore diameter STD (Mark 1) | 81.000 — 81.010 mm (3.1890 — 3.1894 in.)
(Mark 2) | 81.010 — 81.020 mm (3.1894 — 3.1898 in.)
(Mark 3) | 81.020 — 81.030 mm (3.1898 — 3.1902 in.)
Limit (STD) | 81.23 mm (3.1982 in.)
(0/5 0.50) | 81.73 mm (3.2177 in.)
Piston and Piston diameter STD (Mark 1) | 80.905 — 80.915 mm (3.1852 — 3.1856 in.)
piston ring (Mark 2) | 80.915 — 80.925 mm (3.1856 — 3.1860 in.)
(Mark 3) | 80.925 — 80.935 mm (3.1860 — 3.1864 in.)
0/S050 | 81.405 — 81.435 mm (3.2049 — 3.2061 in.)
Piston oil clearance STD 0.085 — 0.105 mm (0.0033 — 0.0041 in.)
Limit | 0.20 mm (0.0079 in)
Piston ring groove clearance No.1 0.045 — 0.085 mm (0.0018 — 0.0033 in;)
No.2 | 0.030 — 0.070 mm (0.0012 — 0.0028 in.)
Piston ring end gap STD (No.1) 0.250 — 0.350 mm (0.0098 — 0.0138 in.) .
(No.2) | 0.350 — 0.500 mm (0.0138 — 0.0197 in.)
(Oil) | 0.150 — 0.450 mm (0.0059 — 0.0177 in.)
Limit (No.1) 1.05 mm (0.0413 in.)
(No.2) 1.20 mm (0.0472 in.)
(Oil) 1.10 mm (0.0433 in.)
Connecting Thrust clearance STD 0.15 — 0.25 mm (0.0059 — 0.0098 in.)
rod Limit | 0.30 mm (0.0118 in)
Connecting rod bearing center wall thickness
(Reference) STD (Mark 1) 1.486 — 1.490 mm (0.0585 — 0.0587 in.)
(Mark 2) 1.490 — 1.484 mm (0.0587 — 0.0588 in.)
(Mark 3) 1.494 — 1.498 mm (0.0588 — 0.0590 in.)
Connecting rod oil clearance STD (STD) | 0.020 — 0.048 mm (0.0008 — 0.0018 in.)
(U/S 0.25) | 0.019 — 0.058 mm (0.0007 — 0.0022 in.)
Limit | 0.08 mm (0.0031 in.)
Rod bend Limit per 100 mm (3.94 in.) 0.05 mm (0.0020 in.)
Rod twist Limit per 100 mm (3.94 in.) | 0.05 mm (0.0020 in.) _
Conhecting rod bolt outside diameter STD | 8.860 — 9.000 mm (0.3488 — 0.3543 in.)
Limit | 8.60 mm (0.3386 in.)
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Crankshaft Thrust clearance ’ STD 0.015 — 0.220 mm (0.0006 — 0.0087 in.)
Limit | 0.30 mm (0.0118 in.)

Thrust washer thickness 2.440 — 2.490 mm (0.0961 — 0.0980 in.)

Main journal oil clearance STD (STD) | 0.015 — 0.033 mm (0.0006 — 0.0013 in.)

(U/S 0.25) | 0.016 — 0.056 mm (0.0006 — 0.0022 in.)
Limit | 0.08 mm (0.0031 in.)
Main journal diameter STD 47.982 — 48.000 mm (1.8891 — 1.8898 in.)
U/S 0.25 | 47.745 — 47.755 mm (1.8797 — 1.8801 in))

Main bearing center wall thickness (Reference)
STD (Mark 1) | 2.002 — 2.005 mm (0.0788 — 0.0789 in.)

(Mark 2) | 2.005 — 2.008 mm (0.0789 — 0.0791 in.)

(Mark 3) | 2.008 — 2.011 mm (0.0791 — 0.0792 in.)

(Mark 4) | 2.011 — 2.014 mm (0.0792 — 0.0793 in.)

{Mark 5) | 2.014 — 2.017 mm (0.0793 — 0.0794 in.)

Crank pin diameter ) STD | 47.988 — 48.000 mm (1.8893 — 1.8898 in.)
U/S0.25 | 47.745 — 47.555 mm (1.8797 — 1.8801 in.)

Circle runout Limit | 0.03 mm (0.0012 in.)

Main journal taper and out—of—round Limit | 0.005 mm (0.0002 in.)

Crank pin taper and out—of—round Limit 0.005 mm (0.0002 in.)

EQOCe—-0D
TORQUE SPECIFICATION
Part tightened N-m kgf-ecm ft-Ibf
Spark plug x Cylinder head : 18 180 13
Camshaft bearing cap x Cylinder head 13 130 9
Cylinder head cover x Cylinder head 59 - © 60 52 in.-Ibf
lIA x Cylinder head 20 200 14
Camshaft timing pulley x Camshaft 59 600 43
Idler pulley x Cylinder block a7 375 27
Crankshaft pulley x Crankshaft 118 1,200 87
Cylinder head x Cylinder block 1st 29 300 22
2nd Turn 90°
3rd Turn 90°

Alternator bracket x Cylinder head 26 270 20
Engine hanger (LH) x Cylinder head for bolt 27 280 20
No.2 water inlet x Cylinder head 15 150 1
Oil dipstick guide x No.2 water inlet 9.3 95 82 in.-lbf
Intake manifold x Cylinder head ) 19 195 14
Delivery pipe x Cylinder head , 15 150 1
Fuel inlet hose x Delivery pipe 29 300 22
Air intake chamber cover x Intake manifold 19 195 14
Air pipe x Intake manifold 9.3 95 82 in.-Ibf
Intake manifold stay x Intake manifold 19 195 14
Intake manifold stay x Cylinder block 39 400 29
Air intake chamber stay x Cylinder head 28 290 21
Engine hanger (RH) x Cylinder head for nut 28 290 21
Throttle body x Intake manifold 22 220 16
Water inlet housing x Cylinder head 20 200 14
Water outlet x Cylinder head 20 200 14
Exhaust manifold stay x Cylinder block 59 600 43




ENGINE — ENGINE MECHANICAL EG-127

Exhaust manifold x Cylinder head 34 350 25
Exhaust manifold stay x Exhaust manifold 39 400 29
Heat insulator x Exhaust manifoid 9.3 95 82 in.-Ibf
Water pump pulley x Water pump 9.3 95 82 in.-Ibf
Main bearing cap x Cylinder block 60 610 44
Connecting rod cap x Connecting rod 1st 25 250 18
2nd Turn 90°
Rear oil seal retainer x Cylinder block 9.3 95 82 in.-Ibf
Oil pump x Cylinder block ' 21 218 16
Oil strainer x Cylinder block 9.3 95 82 in.-Ibf
No.1 oil pan x Cylinder block 16 165 12
No.2 oil pan x No.1 oil pan 49 50 43 in.-bf
Qil pan x Oil pump 7.8 80 69 in.-Ibf
Qil pan x Rear oil seal retainer 7.8 80 69 in.-Ibf
Oil cooler union x No.1 oil pan 34 350 25
Knock sensor x Cylinder block 37 380 27
Engine coolant drain plug x Cylinder block 34 350 25
Oil filter bracket x Cylinder block for union bolt 54 550 40
Water pump x Cylinder block 14 145 11
RH engine mounting bracket x Cylinder block 51 525 38
Alternator adusting bar x Cylinder block as 400 29
Rear end plate x Cylinder block 5.6 55 ) 48 in.-Ibf
Flywheel x Crankshaft (M/T) 78 800 58

Drive plate x Crankshaft (A/T) 64 650 47
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EFl SYSTEM
DESCRIPTION

Ignition Switch

—"0 Combination  No. 1 Speed
Meter Sensor

EFI Check Connector

Main o H |
Relay l
" Circuit : *1 Neutral Start
Opening i Switch
Relay '
N Check :
—_L Engine Talllight Relay
— Warnin
_ 4 = Light 9 Deffogger Switch
£ Fuef *2 A/C Amplifier
1 Tsnkﬁf )
q o E ARAA
Fuel 7] || Fuel Pump
Filter E53 {
7| . % 1 ECU
" Batt ' 1
e YEYRYNE :
Intake
Od Air
1A |~ Temp.
rd Sensor
1
' Vacuum Sensor . Throttle
; | | +— Position
Fuel Pressure Sensor
Regulator  HH @[ —
Injector ,
ISC
Valve
5 *2 A/C ldle-Up VSV
Water Témp. Sensor
Knock Sensor

~_~Oxygen Sensor *3 (for Oxygen sensor Heater)

TW

““w/ A/T
“"w/ A/C
*3 only for AE102

P10330
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The EFl system is composed of three basic sub—systems: Fuel, Air Induction and Electronic
Control Systems. '

FUEL SYSTEM

Fuel is supplied under constant pressure to the EFl injectors by an electric fuel pump. The
injectors inject a metered quantity of fuel into the intake port in accordance with signals from the
ECU (Electronic Control Unit).

AIR INDUCTION SYSTEM

The air induction system provides sufficient air for engine operation.

ELECTRONIC CONTROL SYSTEM

The 7A—FE engine is equipped with a TOYOTA Computer Controlled System (TCCS) which
centrally controls the EFl, ESA, ISC, diagnosis systems etc. by means of an Electronic Control
Unit (ECU—formaly EFl computer) employing a microcomputer.
The ECU controls the following functions:

1. Electronic Fuel Injection (EFI)
The ECU receives signals from various sensors indicating changing engine operation conditions
such as:
Intake manifold pressure
Intake air temperature
Coolant temperature
Engine speed

~ Throttle valve opening angle

Exhaust oxygen content etc. i
The signals are utilized by the ECU to determine the injection duration necessary for an optimum
air—fuel ratio. '

2. Electronic Spark Advance (ESA) . _
The ECU programmed with data for optimum ignition timing under any and all operating
conditions. Using data provided by sensors which monitor various engine functions (rpm, coolant
temperature, etc.), the microcomputer (ECU) triggers the spark at precisely the right instant.

3. Idle Speed Control (ISC)
The ECU is programmed with target idling speed values to respond to different engine conditions
(coolant temperature, air conditioner ON/OFF, etc.) Sensors transmit signals to the ECU which
controls the flow of air through the by—pass of the throttle valve and adjust idle speed to the
target value. ' '

4. Diagnosis
The ECU detects any malfunctions and abnormalties in the sensor network and lights a check
engine warning light on the combination meter. At the same time, trouble is identified and a
diagnostic code is recorded by the ECU. The diagnostic code can be read by the number of blinks
of the check engine warning light when terminals TE1 and E1 are connected. The diagnostic
codes are referred to the later page. (See page EG—147)

5. Fail—Safe Function
In the event of the sensor malfunction, a back—up circuit will take over to provide minimal
drivability, and the check engine warning light will illuminate.
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OPERATION | .
FUEL SYSTEM

AES3
Fuel Pump
Fuel Pressure Regulator
S ¥
s
5'4
AE102
Fuel Pump
Fuel Pressure Regulator Delivery Pipe
‘Fuel Filter

P10393 .
P10375 206180 |

Fuel is pumped up by the fuel pump, flows through the fuel filter and is distributed to each

injector at a set pressure maintained by the pressure regulator.
The fuel pressure regulator adjusts the pressure of the fuel from the fuel line (high pressure side)

to a pressure 284 kPa (2.9 kgf/cm? 41 psi) higher than the pressure inside the intake manifold,
and excess fuel is returned to the fuel tank through the return hose and pipe.
The injectors operate on input of injection signals from the ECU and inject fuel into the intake

manifold.
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AIR INDUCTION SYSTEM

AE93 Throttle Body

Intake Manifold
(Air Intake Chamber)

Air Cleaner

AE102 z Throttle Body

Intake Manifold
(Air Intake Chamber)

Air Cleaner

P10376
PO64 _ ; 206192

Air is filtered through the air cleaner and the amount flowing to the air intake chamber is
determined according to the throttle valve opening in the throttle body and the engine speed.
Intake air controlled by the throttle valve opening is distributed from the air intake chamber to the
manifold of each cylinder and is drawn into the combustion chamber.

At low temperatures the ISC valve opens and the air flows through the ISC valve and the throttle
body, into the air intake chamber. During engine warming up, even if the throttle valve is
completely closed, air flows to the air intake chamber, thereby increasing the idle speed (first idle
operation).

The air intake chamber prevents pulsation of the intake air. It also prevents intake air interference
in each cylinder.
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ELECTRONIC CONTROL SYSTEM

AE93

; Vi Benay Circuit Opening Relay

ECU

A/C Idle-Up VSV

EFl Main Relay

AE102

Vacuum Sensor :
- Circuit Opening Relay

ECU

A/C Idle-Up VSV

EFl Main Relay

P10327 : Oxygen Sensor Intake Air Temp. Sensor

The control system consists of sensors which detect various engine conditions, and a ECU which
determines the injection volume (time) based on the signals from the sensors.

The various sensors detect the intake air pressure, engine rpm, oxygen density in the exhaust gas,
coolant temperature, intake air temperature and atmospheric pressure etc. and convert the
information into an electrical signal which is sent to the ECU. Based on these signals, the ECU
calculates the optimum injection time for the current conditions and operates the injectors.
The ECU not only controls the fuel injection timing, but also the self diagnostic function which
records the occurrence of a malfunction, ignition timing control and idle rpm control.
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PREPARATION
SST (SPECIAL SERVICE TOOLS)

@% S 09268—41045 Injection Measuring Tool Set

= =D T\ oD
y@ﬂ" ﬂé.%

(09268—41090) No.7 Union

(90405—-09015) No.1 Union

09268—45012 EFI Fuel Pressure Gauge

09631-22020 Power Steering Hose Nut Fuel line flare nut
14 x 17 mm Wrench Set

09842-30070 Wiring “F" EFI Inspection

09843-18020  Diagnosis Check Wire

BOOCG -0t
RECOMMENDED TOOLS
09082-00015 TOYOTA Electrical Tester
: 09200-00010 Engine Adjust Kit
% — . J
<= ;
({? 09258—-00030 Hose Plug Set Plug for the vacuum hose, fuel
. § y’y ' hose etc.
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EQUIPMEMT

Graduated cylinder Injector
Carburetor cleaner Throttle body
Sound scope Injector
Tachometer

Torque wrench

Vacuum gauge

Soft brush Throttle body
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1.

PRECAUTION

Before working on the fuel system, disconnect the
cable from negative (—) terminal of the battery.
HINT: Any diagnostic trouble code retained by the
computer will be erased when the battery terminal is
removed.

Therefore, if necessary, read the diagnosis before
removing the terminal.

Do not smoke or work near an open flame when
working on the fuel system.

Keep gasoline away from rubber or leather parts.

aiu-o8

MAINTENANCE PRECAUTIONS

1.

AE93

'P10241

(a)
(b)

(a)
(b)
(c)

(d)

CHECK CORRECT ENGINE TUNE—-UP
(See page EG—11)

PRECAUTION WHEN CONNECTING GAUGE

Use battery as the power source for the timing light,
tachometer, etc.

Connect the tester probe of a tachometer to the ter-
minal IGE of the check connector.

IN EVENT OF ENGINE MISFIRE, FOLLOWING
PRECAUTIONS SHOULD BE TAKEN

Check proper connection of battery terminals, etc.
Handle high—tension cords carefully.

After repair work, check that the ignition coil termi-
nals and all other ignition system lines are reconne-
cted securely.

When cleaning the engine compartment, be especially

. careful to protect the electrical system from water.
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4.
(a)
(b)

PRECAUTIONS WHEN HANDLING OXYGEN
SENSOR

Do not allow oxygen sensor to drop or hit against an
object.

Do not allow the sensor to come into contact with
water. '

IF VEHICLE IS EQUIPPED WITH MOBILE
RADIO SYSTEM (HAM, CB, ETC.)

The ECU has been designed so that it will not be
affected by outside interference.

Howaever, if your vehicle is equipped with a CB radio
transceiver, etc. (even one with about 10 W output), it
may, at times, have an affect upon ECU operation,
especially if the antenna and feeder are installed
nearby.

Therefore, observe the following precautions:

Install the antenna as far away as possible from the
ECU. The ECU is located behind the center console, so
the antenna should be installed at the rear side of the
vehicle. ' '

Keep the antenna feeder as far away as possible from
the ECU wires—at least 20 cm (7.87 in.)—and, espe-
cially, do not wind them together.

Check that the feeder and antenna are properly
adjusted.

Do not equip your vehicle with a powerful mobile
radio system. '

Do not open the cover or the case of the ECU unless
absolutely necessary. (If the IC terminals are touched,
the IC may be destroyed by static electricity.)

AIR INDUCTION SYSTEM

1.

Separation of the engine oil dipstick, oil filler cap, PCV
hose, etc. may cause the engine to run out of tune.

Disconnection, looseness or cracks in the parts of the
air induction system between the throttle body and
cylinder head will allow air suction and cause the
engine to run out of tune.
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1.

oo

Lock Spring
FI00S2 FI0083

(a)

M1w-02

ELECTRONIC CONTROL SYSTEM

Before removing EFl wiring connectors, terminals,
etc., first disconnect the power by either turning the
ignition switch OFF or disconnecting the battery ter-
minals.

HINT: Always check the diagnostic code before dis-
connecting the battery terminal.

When installing the battery, be especially careful not
to incorrectly connect the positive (+) and negative
(—) cables.

Do not permit parts to receive a severe impact during
removal or installation. Handle all EFl parts carefully,
especially the ECU. o
Do not be careless during troubleshooting as there are
numerous transistor circuits and even slight terminal
contact can further troublles.

Do not open the ECU cover.

When inspecting during rainy weather, take care to
prevent entry of water. Also, when washing the
engine compartment, prevent water from getting on
the EFI parts and wiring connectors."

Parts should be replaced as an assembly.

Care is required when pulling out and inserting wiring
connectors.

Release the lock and pull out the connector, pulling on
the connectors. '

(b) Fully insert the connector and check that it is locked.
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FI0095 FI0096 200069

9.
(a)

FI0097 Fi0098 200070

(b)

(c)
(d)

(a)
(b)
(c)
(d)

(a)
(b)
(c)

10.

When inspecting a connector with a volt/ohmmeter.
Carefully take out the water—proofing rubber if it is a
water— proof type connector.

Insert the test probe into the connector from the
wiring side when checking the continuity, amperage
or voltage.

Do not apply unnecessary force to the terminal.
After the check, install the water—proofing rubber on
the connector securely.

Use SST for inspection or test of the injector or its
wiring connector.
SST 09842-30070

FUEL SYSTEM

When disconnecting the high fuel pressure line, a
large amount of gasoline will spill out, so observe the
following procedures:

Put a container under the connection.

Slowly loosen the connection.

Disconnect the connection.

Plug the connection with a rubber plug.

When connecting the flare nut or union bolt on the
high pressure pipe union, observe the following pro-
cedures:

(Union Bolt Type)

Always use a new gasket.

Tighten the union bolt by hand.

Tighten the union bolt to the specefied torque.
Torque: 29 N-m (300 kgf-cm, 22 ft-1bf)



EG-139

ENGINE — EFI SYSTEM

Fulcrum Length

(a)
(b)

FI1654
New O-Ring CORRECT 3.
E | . ﬂf@ l (a)
Gromenet Injector Delivery Pipe (b)
w E@@f ] @
@ WRONG
.
P10163
4,
Injector
Delivery Insulator
Pipe
Grommet
P07036 G
AE93 _ SST 5.
Check Connector
FP (a)

+B

AE102

Check Connector

i

P10234
P06179

(Flare Nut Type)

Apply a light coat of engine oil to the flare and tighten
the flare nut by hand.

Using SST, tighten the flare nut to the specified
torque.

SST 09631-—22020

Torque: 30 N-m (310 kgf-cm, 22 ft-Ibf) -

HINT: Use a torque wrench with a fulcrum length of
30 cm (11.81 in.).

Observe the following precautions when removing
and installing the injectors.

Never reuse the O—ring.

When placing a new O—ring on the injector, take care
not to damage it in any way.

Coat a new O—ring with spindle oil or gasoline before
installing—never use engine, gear or brake oil.

Install the injector to delivery pipe and cylinder head
as shown in the illustration.

Check that there are no fuel leaks after performing
any maintenance on the fuel system.

Using SST, connect terminals +B and FP of the check
connector.

SST 09843—-18020
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(b) Turn the ignition switch ON.
NOTICE: Do not start the engine. '

(c) When the fuel return hose is pinched, the pressure
within high pressure line will rise to approx. 392 kPa
(4kgf/cm? 57 psi). In this state, check to see that
there are no leaks from any part of the fuel system.
NOTICE: Always pinch the hose. Avoid bending as it may .
cause the hose to crack.

(d) Turn the ignition switch OFF.

(e) Remove the SST from the check connector.
SST 09843—-18020 '
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DIAGNOSIS SYSTEM
DESCRIPTION

The ECU contains a built—in self—diagnosis system by which troubles with the engine signal
network are detected and the check engine warning light on the combination meter lights up.
By analyzing various signals as shown in the later table (See page EG—147) the ECU detects
system malfunctions relating to the sensors or actuators.

The self—diagnosis system has two modes, a normal mode and a test mode.

If a malfunction is detected when in the normal mode, the ECU lights up the check engine warning
light to inform the driver of the occurrence of a malfunction. (for some codes the light does not
come on.) The light goes OFF automatically when the malfunction has been repaired. But the
diagnostic code(s) remains stored in the ECU memory (except for code No.16). The ECU stores
the code(s) until it is cleared by removing the EFI fuse with the ignition switch OFF.

The diagnostic code can be read by the number of blinks of the check engine warning Ilght when
TE1 and E1 terminals on the check connector are connected. When 2 or more codes are
indicated, the lowest number (code) will appear first.

If.a malfunction is detected when in the test mode, the ECU lights up the check engine warning
light to inform the technician of the occurrence of a malfunction (except for code Nos.42, 43 and
51). In this case, TE2 and E1 terminals on the check connector should be connected as shown
later. (See page EG—144). '

In the test mode, even if the malfunction is corrected, the malfunction code is stored in the ECU
memory even when the ignition switch is OFF (except code Nos. 42, 43 and 51). This also applies
in the normal mode. The diagnostic mode (normal or test) and the output of the check engine
warning light can be selected by connecting the TE1, TE2 and E1 terminals on the check
connector, as shown later. (See page EG—144)

A test mode function has been added to the functions of the self —diagnosis system of the normal
mode for the purpose of detecting malfunctions such as poor contact, which are difficult to
detect in the normal mode. This function fills up the self —diagnosis system. The test mode can
be implemented by the technician following the appropriate procedures of check termmal
connection and operation described later. (See page EG— 144)

m1I-08

CHECK ENGINE WARNING LIGHT CHECK ™

AE93 AE102
1. The check engine warning light will come on when the
ignition switch is placed at ON and the engine is not
Hi‘;j running. '
c H E c K 2. When the engine is started, the check engine warning
light should go off.

If the light remains on, the diagnosis system has
FIOS34 PO7777 208508 detected a malfunction or abnormality in the system.
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AE93

AE102
Check Connector

{

FI1405 PO7775 206501

DIAGNOSTIC CODES OUTPUT
_(Normal mode)

To obtain an output of diagnostic codes, proceed
as follows: :

1.
(a)
(b)

(c)
(d)

(e)
3

3.

4.

Initial conditions

Battery voltage 11 V or more

Throttle ‘valve fully closed (throttle position sensor
IDL points closed)

Transmission in neutral range

Accessories switched OFF

Engine at normal operating temperature

Turn the ignition switch ON.

NOTICE: Do not start the engine.

Using SST, connect terminals TE1 and E1 of the check

connector.
SST 09843—-18020 -

Read the diagnostic code as indicated by the number
of flashes of the check engine warning light.
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R Diagnostic Codes (See page EG—147)
(a) Normal System Operation (no malfunction)
0.6 e The light will alternately blink ON and OFF at
ON ON ON ON 0.26 —second intervals.
OFF OFF OFF
(Seconds)
Fl0294 200101
(b) Malfunction Code Indication
CoseNocts Cooefip:51 e In the event of a malfunction, the light will blink
_qsf_ every 0.52—seconds. The first number of blinks
ONONON ONONONON : will equal the first digit of a 2—digit diagnostic
OFF OFF code and, after a 1.5—second pause, the 2nd
: number of blinks will equal the 2nd. If there are
R 2.5 47 two or more codes, there will be a 2.5—second
1.5 (Seconds) pause between each code.
PO1921 — e  After all the codes have been output, there wull be

a 4.5 second pause and they will all be repeated
as long the terminals TE1 and E1 of the check
connector are connected.
HINT: In the event of a number of codes, indication
will begin from the smaller value and continue to the
larger.

(c) (2 trip detection logic)
Diagnostic codes 21 and 25 use "2 trip detection

(tamporaity recorded) (warming light lights up) logic®. With this logic, when a malfunction is first

detected, the malfunction is temporarily stored in the

Driving petter Driving pattern ECU memory. If the same case is detected again

s 1S 5w 1G sw -osr"m during the second drive test, this second detection
L _lmime Al _andime ! causes the check engine warning light to light up.

t e 1 The 2 trip repeats the same mode a 2nd time. (How-

EM0413 ever, the ignition switch must be turned OFF between

the 1st time and 2nd time.) In the Test Mode, the

check engine warning light lights up the 1st time a

AE93
malfunction is detected.
5. After the diagnosis check, remove the SST from the
check connector.
SST 09843—-18020
P10232 PO6333 205657
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(Test mode)

HINT:

e Compared to the normal mode, the test mode has
high sensing ability to detect malfunctions.

e It can also detect malfunctions in the starter
signal circuit, air conditioner signal and neutral
start switch signal.

e  Furthermore, the same diagnostic items which
are detected in the normal mode can also be
detected in the test mode.

To obtain an output of diagnostic codes, proceed
as follows: '

1. Initial conditions

(a) Battery voltage 11 V or more

(b) Transmission in neutral range

(c) Accessories switched OFF

(d) Engine at normal operating temperature

AE93 2. First, using SST, connect terminals TE2 and E1 of the

check connector.
SST 0984318020

Check Connector

AE102

3. Turn the ignition switch ON to begine the diagnosis in
the test mode.
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Flashing

T
OFF

ty b

0.131 Seconds

FI3605

AE9S3

AE102
Check Connector

{dL

P10233
P10161

205694

HINT: To confirm that the test mode is operating,
check that the check engine warning light flashes
when the ignition switch is turned ON.

Start the engine and drive the vehicle at a speed of 10
km/h (6 mph) or higher.

Simulate the conditions of the malfunction described
by the customer.

Using SST, connect terminals TE1 and E1 of the check
connector.

SST 09843—18020

Read the diagnostic code as indicated by the number
of flashes of the check engine warning light. (See page
EG—147)

After the diagnosis check, remove the SST from the

check connector.

SST 09843—18020

HINT:

® The test mode will not start if terminals TE2 and
E1 are connected after the ignition switch is
turned on.

e The starter signal and vehicle speed signal will be
diagnosed by the ECU as malfunctions, and code
Nos. 42, and 43 will be output, if the operation in
step 4 is not performed.

¢  When the automatic transmission shift lever is in
the "D", "2", “L”" or "R" shift position, or when the
air conditioner is ON or when the accelerator
pedal is depressed, code No. 51 (Switch Condi-
tion Signal) is output, but this is not abnormal.
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AE93 DIAGNOSTIC CODE CANCELLATION

. @ 1. After repair of the trouble area, the diagnostic code
- % retained in memory by the ECU must be cancelied out
- LAOO0 by removing the STOP fuse 15A (for AE93) or EFI fuse
l 0oco 15A (for AE102) for 10 seconds or more, depending
= l@/ 000

-1

on ambient temperature (the lower the temperature,
L@J the longer the fuse must be left out) with the ignition
STOP Fuse switch OFF.

AE102 HINT:

e (Cancellation can also be done by removing the
battery negative (—) terminal, but in this case,
other memory systems (clock, etc.) will also be
cancelled out.

e If the diagnostic code is not cancelled out, it will
be retained by the ECU and appear along with a
new code in the event of future trouble.

e [f it is necessary to work on engine components
requiring removal of the battery terminal, a check
must first be made to see if a diagnostic code has
been recorded.

2. After cancellation, perform road test of the vehicle to
check that a normal code is now read on the check
engine warning light.

If the same diagnostic code appears, it indicates that

the trouble area has not been repaired thoroughly.

P10229
P06837

Ll i)

DIAGNOSIS INDICATION

1. When 2 or more codes are indicated, the lowest
number (code) will appear first.

2. All detected diagnostic codes, except code Nos. 16,
43, 51 and 42 under the test mode will be retained in
memory by the ECU from the time of detection until
cancelled out. ,

3. Once malfunction is cleared, the check engine warn-
ing light on the combination meter will go off but the
diagnostic code(s) remains stored in ECU memory
(except for code Nos. 16, 43, 51 and 42 under the test
mode).
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DIAGNOSTIC CODES (AE93)

HINT:
If a malfunction is detected during the diagnostic code check, refer to the circuit indicated in the

table, and turn to the corresponding page.
e Your readings may vary from the parameters listed in the table, depending on the instruments used.

-

Check Engine®’
Code |Number of blinks Check Warning Light )
No. Engine Warning Light System Normal Test Diagnosis Trouble Area Memory*? See page
Mode Mode
Output when no other code =
- [ JULUTUUUIL | Normat S B iy - -
F11401
'NE signal is not input to ECU O_penhor short in NE, G
for 2 secs. or more after STA ﬁ'f" o
12 I | | | | I RPM Signal ON N.A. | turns ON. : 1G-4
G signal is not input to ECU | ® OPpen or short in STA
for 3 secs. or more. FACu
FI1606 ECU
NE signal is not input to Open or short in NE
3 ECU for 0.3 sec. or more circuit |
13 _ﬂ_n.".n_ RPM Signal ON ON when engine speed is 1,500 A O s
FI1607 rpm more. ECU
Open or short in IGF or
IGF signal from igniter is IGT circuit from-igniter
14 I | ””I ” | Ignition Signal ON N.A. | not input to ECU for 4 -5 to ECU O 1G-4
consecutive ignition. Igniter
FI1608 ECU
At normal driving speed
below 100 km/h (60 mph)
and engine speed is above
Oxygen 1,500 rpm, amplitude of Open or short in oxygen
21 I ] I | I | Sensor ON ON | oxygen sensor signal (OX) sensor circuit @) EG-176
Circuit . is reduced to between * Oxygen sensor
0.35 - 0.70 V continuously ECU
for 60 sec. or more.
FI1608 *3 (2 trip detection logic)
. Open or short in water
Open or short in water bt
22 nnnn Wiy T, ON | ON |temp. sensor circuit for 0.5 o SO SNCNE O EG-168
- ensor Signal PR (THW) Water temp. sensor
FI1610 j ] ECU
Intake Air Open or short in intake air 3:’:;:" s:il::l;ln intake
24 I ” | I “ “ l | I Temp. Sensor ON ON temp. sensor circuit for 0.5 ’ P O EG-167
Signal sec. or more. (THA) | a5 emp, Sensor
FI1611 ’ i ECU
Engine ground bolt
loose
Oxygen sensor output is Open in E1 circuit
Air-Fuel less than 0.45 V for at least Open in injector circuit
25 m‘l |'| nﬂ” ﬂ Ratio Lean ON ON | 90 secs. or more when Fuel line pressure 0 EG-176
Malfunction Yg is d . (Injector blockage, etc.) -
up (racing at 2,000 rpm). Open or short in oxygen
*3 (2 trip detection logic) sensor circuit
Oxygen sensor
FI2562 Ignition system
. TP Open or short detected Open or short in vacuum
continuously for 0.5 sec. sensor circuit
9 _ﬂ_ﬂ.ﬂ_ﬂ_ g?n::lr OoN on or more in vacuum sensor Vacuum sensor O EG-164
' Fiis1z| >'9 circuit. (PIM) ECU
Throttle Open or short detected Open or short in throttle
n I"“‘“‘l n Position continuously for 0.5 sec. position sensor circuit
“ Sensor OFF | ON | o more in throttle position Throttle position sensor O EG-162
Fl1614| Signal sensor (VTA) circuit. ECU
SPD signal is not input to ke 2
Vehicle Speed REA for 5 Sk ox o el i
42 | | | | | || | | “ I et st ON | OFF | during high load driving e “‘“!"' @)
: ‘g with engine speed 3,000 EEU'C n ol -
FI1615 rpm or more. )
Starter signal (STA) is not g:'ngl ‘:’kf:l‘.:t"‘ o
< input to ECU even once ; :
43 ]“ | | ” l I || ” | Starter Signal NA. | OFF | o engine reaches 800 mpm gpﬁ;i:« ;?:;tclil:c L?tsw X £G-169
— or more when cranking. ECU
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DIAGNOSTIC CODES (AE93) (Cont’'d)

: Check Engine*!
Code |Number of blinks Check Warning Light -
No. Engine Warning Light System Norat | et Diagnosis Trouble Area Memory*? | See page
Mode | Mode
With engine speed between | ® Open or short in knock
1,200 rpm and 6,000 rpm, sensor circuit
52 I“ | I ” | I | I || | g?ﬁ‘l Sensor ON N.A. | signal from knock sensor is e Knock sensor (looseness, O -
9 not input fo ECU for certain | etc.)
FI1618 period. (KNK) s ECU ;
Displayed when A/C is ON e A/C switch system
Switch or IDL contact OFF and STA | ® Throttle position sensor
51 | ” ” “ || | i I Condition N.A. OFF | is OFF with the check IDL circuit X EG-162
Signal terminals E1 and TE1 e Accelerator pedal, cable
Fl1617 connected. * ECU
REMARKS:

*1  "ON” displayed in the diagnosis mode column indicates that the check engine warning light is lighted
up when a malfunction is detected. "OFF” indicates that the check engine warning light does not
light up during malfunction diagnosis, even if a malfunction is detected. “N.A.” indicates that the item
is not included in malfunction diagnosis. '

*2 "O" in the memory column indicates that a diagnostic code is recorded in the ECU memory when
a malfunction occurs. "X" indicates that a diagnostic code is not recorded in the ECU memory even
if a malfunction occurs. Accordingly, output of diagnostic results in normal or test mode is performed
with the ignition switch ON.

*3 "2 trip detection logic” (See page EG-143)
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DIAGNOSTIC CODES (AE102)

HINT:
If a malfunction is detected during the diagnostic code check, refer to the circuit indicated in the

table, and turn to the corresponding page.
Your readings may vary from the parameters listed in the table, depending on the instruments used.

e
‘Check Engine*'
Code | Number of blinks Check Warning Light
No. Engine Warning Light System Normsl | Test Diagnosis Trouble Area Memory*? | See page
Mode Mode
Output when no other code % Z
- | UYL Nomai = = | is recorded. H
Fi1401 -
NE sighal s not input to ECU | * Oer or shortin NE, G
for 2 secs. or more after STA | "A”
12 ’ | I] ” RPM Signal ON N.A. | turns ON. 5 O 1G4
: G signal is not input to ECU | * gxu“h“ short in STA
Hisos for 3 secs. or more. _ e ECU
NE signal is not input to ECU | ® Open or short in NE
" for 0.3 sec. or more when circuit
13 _ﬂ__ﬂ.".n_ RPM Signal on ON engine speed is 1,500 rpm e JIA O . 164
FI1607 more. e ECU
e QOpen or short in IGF or
IGF signal from igniter is IGT circuit from igniter
14 I l ” " I ” l Ignition Signal ON N.A. | notinputto ECUfor4 -5 to ECU O 1G-4
consecutive ignition. * lgniter
FI1608 e ECU
Open or short in heater circuit [ * OPSr O short in heater
N.A. | of oxygen sensor for 0.5 sec. | XYQon) sorsor
Oxygen sensor heater
or more. (HT) e ECU
At normal driving speed below]
n n I'l Oxygen 100 km/h (60 mph) and
21 Sensor OFF engine speed is above 1,500 O EG-176
Circuit rpm, amplitude of oxygen * Open or short in oxygen
ON | sensor signal (OX) is sensor circuit
reduced to between ¢ Oxygen sensor
0.35 - 0.70 V continuously e ECU
for 60 sec. or more.
F11609 *3 (2 trip detection logic)
F * Open or short in water
Open or short in water R
Water Temp. gl temp. sensor circuit
22 M Sensor Signel ON ON mp&m :(:;r::::}} for 0.5 o Waiter tamp. sensor O EG-168
FI1610 i ’ e ECU
Intake Air Open or short in intake air | * OPer or short in intake
24 I | I | ” I | ’ ” [ Temp. Sensor OFF ON | temp. sensor circuit for 0.5 | maktgs" apir 18D, 98180 O EG-167
Pt Signal sec. or more. (THA) s ECU
* Engine ground bolt
loose
Oxygen sensor output is ® Open in E1 circuit
Air-Fuel less than 0.45 V for at least * Open in injector circuit
25 ||“ ”“I”[” Ratio Lean OFF ON 90 secs. or more when e Fuel line pressure O EG-176
Malfunction oxygen sensor is warmed (Injector blockage, etc.)
up (racing at 2,000 rpm). * Open or short in oxygen
*3 (2 trip detection logic) sensor circuit
* Oxygen sensor
F12562 * |gnition system
VGG Open or short detected ® Open or short in vacuum
continuously for 0.5 sec. sensor circuit
3 -—I I-l U U l— g.’":;’ ON ON | or more in vacuum sensor e Vacuum sensor O EG-164
F11612 9 circuit. (PIM) e ECU
Throttle Open or short detected e Open or short in throttle
I “ | ' “'l I'I Position continuously for 0.5 sec. position sensor circuit
. Sensor OFF | ON | o more in throttle position | * Throttle position sensor O EG-162
Fl1614| Signal sensor (VTA) circuit. * ECU.
g;g mrgl;:;\o;ril:"p::em * Open or short in vehicle
a2 [UNULIUT_| Vehicte Speed | e | oFf | during high load driving W s i o o .
ensor Signa with engine speed 3,000 e ECU
FI1615| pm or more.




EG-150 ENGINE — EFI SYSTEM

DIAGNOSTIC CODES (AE102) (Cont’'d)

Check Engine*'
Code | Number of blinks Check Warning Light )
No. | Engine Warning Light System o] Ta Diagnosis Trouble Area Memory*? | See page
Mode Mode
Starter signal (STA) is not * Open or short in starter
input to ECU even once signal circuit
a3 | [N | starter signat NA. | OFf | MM e Open or shortin IG SW X | Ec1e9
until engine reaches_&ﬂo pm or maiin relay circult
g s Sreia or more when cranking. e ECU
With engine speed between | ® Open or short in knock
1,200 rpm and 6,000 rpm, sensor circuit
s2 | L] Knock Sensr | on | N.A. | signal from knock sensoris |« Knock sensor (looseness, (@) &
9 not input to ECU for certain etc.)
F11618 period. (KNK) e ECU
Displayed when A/CisON | ® A/C switch system
Switch or IDL contact OFF and STA | ¢ Throttle position sensor
51 [ || ” || || \ l | Condition NA. | OFF |is OFF with the check IDL circuit X _EG-162
Signal terminals E1 and TE1 e Accelerator pedal, cable
F11617 connected. e ECU
REMARKS:

*t  "ON” displayed in the diagnosis mode column indicates that the check engine warning light is lighted
up when a malfunction is detected. "OFF” indicates that the check engine warning light does not
light up during malfunction diagnosis, even if a malfunction is detected. ”N.A.” indicates that the item
is not included in malfunction diagnosis.

*2 "O" in the memory column indicates that a diagnostic code is recorded in the ECU memory when
a malfunction occurs. “X” indicates that a diagnostic code is not recorded in the ECU memory even
if a malfunction occurs. Accordingly, output of diagnostic results in normal or test mode is performed
with the ignition switch ON.

*3 "2 trip detection logic” (See page EG-143)
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DIAGNOSTIC CODE DETECTION DRIVING PATTERN

Purpose of the driving pattern.
(a) To simulate diagnostic code detecting condition after diagnostic code is recorded.

(b) To check that the malfunction is corrected when the repair is completed, confirming that diagnostic
code is no longer detected.

Code No. 21 Oxygen Sensor Circuit

Malfunction: Deterioration of Oxygen Sensor

(Vehicle speed)
50 mph -————-—--—_--......-.__....-.@___
0mphtrm—————— —————— A
®
©) |
Idling o ® ® @
IGSWO {f —
3 min. L 1 -2 min. (Time)

PO1713

Disconnect the STOP fuse 15A (for AE93) or EFI fuse 15A (for AE102) for 10 seconds or
more, with ignition switch OFF.

Initiate test model: Connect terminals TE2 and E1 of check connector with ignition switch
OFF. '

Start the engine and warm the engine up with all accessory switches OFF.

After the engine is warmed up, let it idle for 3 minutes.

Accelerate gradually and maintain at approximately 1,500 rpm, or within the 1,300 to 1,700
rpm range. Turn the A/C on, and drive in “D” for automatic, or in case of manual transmis-
sion, upshift appropriately. Shift carefully so that the engine speed would not fall below
1,200 rpm. Depress the accelerator pedal gradually and maintain a steady speed to avoid
engine braking.

® Maintain the vehicle speed at 40 — 50 mph.

Keep the vehicle running for 1 — 2 minutes after starting acceleration.

OO ® O

HINT: If any malfunction is detected, the check engine warning light will light up during step :

NOTICE: If this procedure is not strictly followed, you cannot detect the malfunction.




EG-152 ENGINE — EFI SYSTEM

DIAGNOSTIC TROUBLE CODE DETECTION DRIVING PATTERN (Cont’d)

Purpose of the driving pattern.
(a) To simulate diagnostic code detecting condition after diagnostic code is recorded.

(b) To check that the malfunction is corrected when the repair is completed, confirming that diagnostic
code is no longer detected.

Code No. 25 Air-Fuel Ratio Lean Malfunction

Malfunction: Open or Short in Oxygen Sensor

®
(Engine rpm) -5 =
4,000 rpm
2,000 rpm
. ® ®
Idling 3
IG SW OFF O
3 min. 90 sec. (Time)

P02491

Disconnect the STOP fuse 15A (for AE93) or EFI fuse 15A (for AE102) for 10 seconds or
more, with ignition switch OFF.

Initial test mode: Connect terminal TE2 and E1 of check connector with ignition switch
OFF.

Start the engine and warm the engine up, with all accessory switches OFF.
After the engine is warmed up, let it idle for 3 minutes.

Accelerate rapidly to 4,000 rpm three times.

Maintain at 2,000 rpm for 90 seconds.

@O®e ©® O

HINT: If any malfunction is detected, the check engine warning light will light up during step ®) .

NOTICE: If this procedure is not strictly followed, you cannot detect the malfunction.




ENGINE — EFI SYSTEM EG-153

EIFW-—-02
DIAGNOSIS CIRCUIT INSPECTION
AE93
Engine ECU
EFI
15A :
O\ Q BATT
Ignition Switch EFl Main Relay
IGN
+
10A ————0+B
O\ D
—0 +B1
%EGE Check Engine
T e . Warning Light
D 9t ) oW
Check Connector
- ITE1
Battery ;
& -0 E1
D TE1
= _ E1 ' = -
AE102 ‘
EFI Engine ECU
15A
OO o BATT
AM2 Ignition Switch EFI Main Relay
IGN
10A | ——— O +B
-O\O
—0+B1
GAUGE Check Engine
10A - Warning Light@ dw
Check Connector
0|0 ITE1
Battery D ’ L
O TE1
a
E1 — L_J
P10220
PO7163 206774




EG-154
ENGINE — EFI SYSTEM

1. Does check engine warning light come on when YES

m normal.
ignition switch is at ON? System norma

NO
Does check engine warning light come on when YES ngjcte:lnr:l:ag! E1 a::r;:gme OK Try anothqr
engine ECU terminal W is grounded to the body? Y engine ECU.
ground.
NO BAD

Check bulb, fuse and wiring between engine ECU

: ai lace.
and ignition switch. Repair or replace

BAD

Repair or replace.

2. Does check engine warning light go off when the YES System nowmal
engine is started? ’
NO
Check wiring between engine ECU and check BAD Repair
engine warning light. o

OK

1

NO Check wiring between engine ECU terminal TE1
and check connector terminal TE1, and engine
ECU terminal E1 and check connector terminal E1.

Is there diagnostic code output when check
connector terminals TE1 and E1 connected?

YES OK

Does check engine warnihg light go off after repair NO ’ . Try another
according to malfunction code? Further repair required. engine ECU.

YES

System OK Cancel out diagnostic code.

vozs11
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TROUBLESHOOTING W/ VOLT, OHMMETER

HINT:

e The following troubleshooting procedures are designed for inspection of each separate system,
and therefore the actual procedure may vary somewhat. However, troubleshooting should be
performed while referring to the inspection methods described in this manual.

e Before beginning inspection, it is best to first make a simple check of the fuses, H—fuses, fusible
link and the condition of the connectors.

e The following troubleshooting procedures are based on the supposition that the trouble lies.in
either a short or open circuit within the computer. .

e |f engine trouble occurs even though proper operating voltage is detected in the computer
connector, then it can be assumed that the ECU is faulty and should be replaced.

FUSES, H—FUSES AND FUSIBLE LINK LOCATION i
. e e
No. 2 JB "
° ' /E’ "$ToP 15 A” 6&7 o
ED = ol D// IGN 10 A
a==N0 =
I UBDU.H\HEESAQUGE
PAM 20 A” Eéfn"f?,o A []GEI]/DJI] GAU
\
H-Fuse—
"ALT
100 A
"MAIN 0.85 R"
AE102
“No. 2 JB fg:ﬂs” No}ih
ot e
S0 = mke
[H][][H] Fuse
’ i —"IGN 10 A*
H-F H-F HI]I]I] ]
"AM2 30 A" "AMT 40 A”
000a
\\Fuse
= "GAUGE
00 10 A"

P10394 "MAIN 3.0 W
P10399 _




EG-156

ENGINE — EFI SYSTEM

Fl2944

(a)
(b)

(c)

EFI SYSTEM CHECK PROCEDURE

PREPARATION

Disconnect the connectors from the ECU.
Remove the locks as shown in the illustration so that

the tester probe(s) can easily come in.
NOTICE: Pay attention to sections "A” and “B” in the

_ illustration which can be easily broken.

Reconnect the connectors to the ECU.

- HINT:
@ Perform all voltage measurements with the con-

nectors connected.
e Verify that the battery voltage is 11 V or more
when the ignition switch is in the “ON” position.
Using a voltmeter with high impedance (10 kQ/V
minimum), measure the voltage at each terminal of
the wiring connectors.



ENGINE — EFI SYSTEM

EG-157

Engine ECU Terminals

Symbol Terminal Name Symbol Terminal Name Symbol Terminal Name
EO1 POWER GROUND NE+ | 1A (DISTRIBUTOR) THA | INTAKE AIR TEMP. SENSOR
E02 | POWER GROUND NE- | lIA (DISTRIBUTOR) ve }’ﬁgg;{xlfgggg?o“ ——
#10 | INJECTOR ‘IGF | IGNITER PIM | VACUUM SENSOR'

#20 | INJECTOR - VTA | THROTTLE POSITION SENSOR
= STA | STARTER RELAY =
E1 ENGINE GROUND NSW | NEUTRAL START SWITCH E2 SENSOR GROUND
RSO | ISC VALVE *'0/D | OVER DRIVE SOLENOID ACT | A/C AMPLIFIER
ISC | A/C IDLE-UP VSV “3HT | OXYGEN SENSOR HEATER Bl |
RSC | ISC VALVE VF CHECK CONNECTOR -
IGT | IGNITER E21 | SENSOR GROUND SPD | SPEED SENSOR
2 TE2 | CHECK CONNECTOR FC CIRCUIT OPENING RELAY
- TE1 CHECK CONNECTOR AC1 | A/C AMPLIFIER
- OX | OXYGEN SENSOR _
% KNK | KNOCK SENSOR *ED | ED MONITOR
- ' L BATT | BATTERY
" € w WARNING LIGHT
G1 1A (DISTRIBUTOR) THW | WATER TEMP. SENSOR +B1 | EFI MAIN RELAY
G- | 1A (DISTRIBUTOR) IoL ;s:zgg;l_e POSITION +B | EFl MAIN RELAY
Engine ECU Terminals *! only for AES3
“2 only for AE102
*3 only for AE102 LHD
B SN NN e U ISR SN o (N (SN iy Oy N o S Y By Y
€01 | #10 RSO |RSC Gl -N£1- IGF SI'A 0/D VF | TE2] OX THW | THA | PIM ACT FC BaTT |+ B1
EO2 |#20] E1 |iSC | IGT G- | NE- INSW| HT E21| TE1|KNK oL | ve | vral e2 EI.SSPDN;I ED| W |+8B
. W S L™ LI ™ L

PO1821




EG-158

ENGINE — EFI SYSTEM

Engine ECU Wiring Connectors Voltage

PO1821

No. Terminals Condition STD voltage (V) | See page
+B
1 +B1_E1 IG SW ON 9-14 EG-159
2 BATT - E1 - 9-14 EG-161
IDL - E2 Throttle valve open 9-14
VC - E2 - 45-55
3 IG SW ON EG-162
Throttle valve fully closed 03-08
VTA - E2
Throttle valve fully open 3.2-49
PIM - E2 33-39
4 - EG-164
VC - E2 IG SW ON 45-55
#10 EO1
5 #20 EO2 9-14 EG-165
6 THA - E2 : Intake air temp. 20°C (68°F) 05-34 EG-167
IG SW ON
7 THW - E2 : Coolant temp. 80°C (176°F) 0.2-1.0 EG-168
8 STA - E1 - Cranking 6 or more EG-169
9 IGT - E1 Cranking or idling Pulse generation EG-171
10 :gg -E IG SW ON Engine ECU connectors disconnected 9-14 EG-173
1 W - E1 No ttouble (Check engine warning light off) and engine 9-14 EG-175
running
Engine ECU Terminals
e01|#10] /Irsolrsc ot ve-ficrfstalo/o] | ve |re2] ox THwTHA PiM | acr| ec il B
eo2}u20f &1 |iscfier o-Ine] sifrr | enfrerfnd Afioufvefvialez] fesfseofactf eo| w]+s
L L r L b W W




ENGINE — EFI SYSTEM

EG-159

No.| Terminals Trouble Condition STD voltage
1 :;1' -E1 No voltage IG SW ON 9-14V
AE93
Efl  EFI Main Relay Engine ECU
15A ~
Ignition Switch - .
IGN
._._m__A_Mg._oA’_’IE'i 10A.
AM2 i +B1
MAIN 30A
FL
0.85R
Battery
= Nt
AE102
EFl  EFI Main Relay Engine ECU
15A
anition S : O oo +B
gnition Switc
AM2 IGN allle g
—«:4_;_ 10A
AM2 )
MAIN 30A +B1
FL
3.0w
L
T
Battery| |
s -[— E1
PO7143
P10165




EG-160

ENGINE — EFI SYSTEM

Voltmeter

ECU

oogoosponn

E1

®

+B1/4p

(IG SW ON)

@ There is no voltage between ECU terminals +B or +B1 and E1.

L

body ground. (IG SW ON)

@ Check that there is voltage between ECU terminal +B or +B1 and

NO oK
® Check wiring between ECU terminal E1 and body
ground.
oK BAD

Try another ECU.

Check fuses, H-fuse, fusible link and
ignition switch.

Repair or replace.

oK

|

Check EFI main relay.

P0O1167

(See page EG-221)

OK

Check wiring between EFl main relay
and battery.

BAD
Repair or replace.
BAD '
Replace.
BAD
—=! Repair or replace.




ENGINE — EFI SYSTEM EG-161

No. Terminals Trouble ' _ Condition STD voltage
2 | BATT-E1 No voltage = 9-14V
Engine ECU
AE93 AE102
STOP EFI
15A N‘iSA ) BATT
AE93 AE102
ALT MAIN
100A  FL3.OW
Battery
) £
— — \ J
PO1086
Vo3
@ There is no voltage between ECU terminals BATT and E1.
@ Check that there is voltage between ECU terminal BATT and body
Voltmeter ground.
'I"é NO OK _
O; : @ Check wiring between ECU terminal E1 and body
PoTiEe ground.
OK BAD
Try another ECU Repair or replace.
BAD
Check fuse and H-fuse or fusible link. Replace.
oK

Check wiring between ECU terminal BAD )
lace.
and battery. Repair or replace

PO1167




EG-162

ENGINE — EFI SYSTEM

No.| Terminals Trouble Condition STD voltage
IDL- E2 Throttle valve open 9-14V
VC - E2 ) ' - 45-55V
3 No voltage IG SW ON
Throttle valve fully closed 0.3-08V
-5 Throttle valve fully open 3.2-49V
Engine ECU
Throttle Position Sensor
E2.
IDL
VTA
vC
P0O1419
V01276

P0O1183

e IDL-E2

(IG SW ON, Throttle valve open)

@There is no voltage between ECU terminals IDL and E2.

|

@ body ground. (IG SW ON)

Check that there is voltage between ECU terminal +B (+B1) and

NO F oK

P01341

Check wiring between ECU terminal E1 and body ground.

OK

Try another ECU.

Refer to No.1. BAD

BAD

|

Repair or replace.

(See pageilEG-159)
oK

y

Ohmmeter

Throttle Position Sensor

® Check throttle position sensor.
(See page EG-210)

BAD OK

Repair or replace.

[

BAD

Repair or replace
throttle position sensor.

Check wiring between ECU and
throttle position sensor.

OK

Try another ECU.
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® e VC-E2

@ There is no voltage between ECU terminals VC and E2.
(IG SW ON)

Voltmeter

Check that there is voltage between ECU terminal +B (+B1) and
body ground. (IG SW ON)

T OK NO
@ Check throttle position sensor. Refer to No.1.
Ohmmeter (See page EG-210) (See page EG-159)
BAD OK

Throttle Position Sensor

Check wiring between ECU and throttle
position sensor.

Repair or replace.

vC
VTA
IDL OK BAD
E2 e :
Try another ECU. ?Pa" SEABRS
wiring.
P0O1060
@ e VTA-E2
@ There is no specified voltage at ECU terminals VTA and E2.
(IG SW ON)
Voltmeter
| .
O- ® Check that there is voltage between ECU terminals VC and E2.
i (IG SW ON)
PO1181 NO OK
hefer to VC - E2 trouble
section.
OK
Voltmeter @ Check throttle position sensor. BAD P o e
(See page EG-210) i e
OK
Check wiring between ECU and BAD

throttle position sensor. | Repair or replace.

PD1182

oK

Ohmmeter :
@ Try another ECU.

‘| Throttle Position Sensor O: r

vozara



EG-164

ENGINE — EFI SYSTEM

No. Terminals Trouble Condition STD voltage
PIM - E2 3-3.
4 No voltage IG SW ON 2 3 o
VC - E2 45-55V
Engine ECU
E2 (E21)
PIM PIM
VC '
—QVC
Vacuum Sensor
(Manifold AbSo!ute)
Pressure Sensor L1
_| S
FI1226
401290

®: There is no voltage between ECU terminals PIM or VC and E2.
(1G SW ON) &

i

Check that there is voltage between ECU terminal +B (+B1) and
@ body ground. (IG SW ON) :

Voltmeter

(0] ¢ NO

Refer to No. 1.
(See page EG-159)

Check wiring between ECU terminal E1 and body ground.

‘ oK F BAD

Check vacuum sensor.
(See page EG-227)

Repair or replace.

] BAD { oK
' Check wiring between ECU and
Vacuum sensor.

PO1341

Replace vacuum
sensor.

‘ OK r BAD

Repair or replace.

Try another ECU.

PO1167




ENGINE — EFI SYSTEM EG-165

No.| Terminals Trouble Condition ' ' STD voitage

#10 EO1
5 420 ~ E02 No voltage IG SW ON . 9-14V
AE93
AM2 Ignition Switch
30A :
AM2 —i Engine ECU
——@——————-A_ 1G2. - fg-—"ﬁ
No.1 No.2 | No.3 ) No.4 _
Injector
'Battery T #20
e #10
EO1
E02
e/
AE102
AM2 Ignition Switch
30A  Am2 Engine ECU

oo 1G2 r—\

No.i No2 | No3 No.4

Injector

#10

EO1
! EQ2

P10167
PO7432

Vo481



EG-166

ENGINE — EFI SYSTEM

Voltmeter

—~v]
O
@
O

P01179

Voltmeter

-

Q)=

P01178

EO1 and/or EO2. (IG SW ON)

® There is no voltage between ECU terminals #10 and/or #20 and

and body ground.

@ Check that there is voltage between ECU terminal #10 and/or #20

Try another ECU.

NO r OK
Check wiring between ECU terminal EO1 and/or EO2 and
body ground. -
oK BAD

Repair or replace. .

#10 and/or #20 and battery.

. ible li igniti BAD -
Chf:ck H-fuse, fusible link and ignition Repair or replace.
switch. d
OK
@ Check resistance of each injector.
STD resistance: Approx. 13.8Q
oK BAD
Replace injector.
Check wiring between ECU terminal - | BAD

Repair or replace..




ENGINE — EFI SYSTEM EG-167

No. Terminals Trouble Condition STD voltage

6 THA - E2 No voitage IG SW ON Intake air temperature 20°C (68°F) 05-34V
Engine ECU

Intake Air Temp. Sensor t(+ B (+B1)

THA
TH - —<ITH_A

= QE2 (E21)

—QE1

[

FI3572

@ There is no volitage between ECU terminals THA and E2.
(IG SW ON)

L
@ Check that there is voltage between ECU terminal +B or +B1 and
body ground. (IG SW ON)

oK NO

Voltmeter

Refer to No.1.
(See page EG-159)

Voltmeter Check wiring between ECU terminal E1 and body ground.
] oK BAD
O | (g Check intake air temp. sensor. Repair or replace
(See page EG-226) ’
BAD OK
PO1341 L
Replace intake air Check wiring between ECU and air temp.
< @ temp. senor. -SEensor. :
Intake Air OK r BAD
-Temp. Sensor s
Try another ECU. Repair or replace.

Ohmmeter




EG-168 ENGINE — EFl SYSTEM

No. Terminals Trouble : ' Condition STD voltage
7 THW - E2 No voltage IG SW ON Coolant temperature 80°C (176°F) 0.2-10V
Engine ECU
Water Temp. Sensor +B (+B1)
l THW
QTHW
E2
-QE2 (E21)
Y E1
FI3572

@ ® There is no voltage between ECU terminals THW and E2.

(IG SW ON)
ECU THW

OooDo0o0oDoD og |

Voltmeter ® Check that there is voltage between ECU terminal +B or +B1 and -
\fhf/ )“?fu \r“(( body ground. (IG SW ON)
E2

OK NO

POTTT6 Refer to No.1
(See page EG-159)

Check wiring between ECU terminal E and body ground.

Voltmeter
| | oK | BAD
A
O; .~ Check water temp. sensor. .
; Repair or replace.
(See page EG-225) 29 v
BAD OK
PO1341 - -
i Replace water Check wiring between ECU and water
————— temp. sensor. ‘temp. sensor. §
' ) ' -
Water Temp. ! OK ! BAD
Sensor. )
Try another ECU.’ Repair or replace.
Ohmmeter
Of=
+| o——/
o




EG-169
ENGINE — EFI SYSTEM 6
No.| Terminals Trouble Condition STD voltage
8 STA - E1 - No voltage Cranking 6 V or more
AE93
Ignition Switch
Engine ECU
AMI (sT1 fre=m——
?311 Neutral
Switch
; (A/T)
ALT STA
100A :
Starter
—
Battery JI- L E1
e J_—‘ S
AE102
Ignition Switch
AM1 — Engine ECU
AM1
40A
ALT ) STA
100A
MAIN Staring
FL
Starter Relay {LHD)
o (RHD)
Battery| 1 =
L J- »E1
P10172
P10171




Ba170 ENGINE — EFI SYSTEM

@ There is no voltage between ECU terminals STA and E1.
(1G SW START)

Voltmeter Check starter | OK | Check wiring between ECU terminal STA and
=3 operation. ignition switch terminal ST1.
o
Ol BAD oK BAD
PO1175 Repair or replace.
ECU @ |
e apocipoooagy |- @ Check wiring between ECU terminal E1 and body

ground.

.Ohmmeter
E1 W
Cad W - OK BAD

5

Try another ECU. Repair or replace.
PO1167 Check H-fuses, fusible link, battery, BAD
wiring, ignition switch, neutral start Repair or replace.
@ switch and starter relay.

Terminal 50 OK
> @ - Check that there is voltage at starter terminal 50.
(1G SW START) STD voltage: 6-14V
Voltmeter
oK NO
| |
Check wiring between ignition switch
LT terminal ST1 and starter terminal 50.

PO4586 Starter




ENGINE — EFI SYSTEM EG-171

No.| Terminals Trouble " Condition STD voltage
9 IGT -E1 No voltage Idling Pulse generation
AE93
A
Ignition Switch Engine ECU . TR
o—O— IGT
J1G2

AM2
30A ) IGF

Battery

Y E1

o]
|

AE102
A
Ignition ?wutch Engine ECU
AM2 —
| I
1G2 o
AM2 :
30A ¢ IGF
MAIN
FL
3.0w
T
Battery &
l rbE1
—

P10170
P07147




s ENGINE — EFI SYSTEM

® @ There is no voltage between ECU terminals IGT and E1.

i .

Check that there is voltage between ECU terminal IGT and body

.|Voltmeter @
ground.

NO OK
® Check wiring between ECU | BAD | Repair or
—— Terminal E1 and body ground. " | Replace.
oK
ECU ®@
oonoe onooociipoono TW another ECU.

Voltmeter '
T IGT W s ‘
10|

5 Check H-fuse, fusible link and BAD ;
Os St : | Repair or replace.
Ignition switch. )
OK
Check I1A (for distributor) BAD "
Po1173 =| Repair or repl
(See page 1G-10) o s
0K
iri BAD
Ohmmeter :::E:W|r:ng between ECL and - Repair or replace.
Cadl 2
O - oK
+ 0 |
Check 1A (for igniter) BAD Reowi o repiace
(See page I1G-11) .




ENGINE — EFI SYSTEM

EG-173

No. Terminals Trouble Condition STD volitage
RSC Engine ECU
10 RSO ~ E1 No voltage IG SW ON connecters dlsconnected 9-14V
AE93
EFI
Main i
EFI Relay ; Engine ECU
15A ~_ fadlih RSC
I™NO——DO O
Ignition Switch s L‘LlWN RSO
AM2 21—
MAIN & o—-mJ ISC Valve
LY S
0.85R 30A '
) +B
T +B1
1
Battery 1
1
l -l-——-ﬂ
— - b e’
AE102
EFI :
- il A Engine ECU
. kil RSC
Ignition Switch L LILWU—\\J RSO
AM2 A——t
H_W-|"52 : ISC Valve
IGN
rLA!N 10A
Q}_’-— +B1
Battery 4
I
' r'ﬂ
P10166
PO7152




EG-174

ENGINE — EFI SYSTEM

Voltmeter

; ECU ;
A

P01172

@@ connector.

There is no voltage between terminals RSC or RSO and E1 of ECU

(IG SW ON, Engine ECU connectors disconnected)

body ground. (IG SW ON)

@ Check that there is voltage between ECU terminal + B or +B1 and

OK

PO1341

RSC
+B1
RS

Ohmmeter

ISC Valve

Check resistance between ISC vélve

NO

Refer to No.1.
(See page EG-159)

-Check wiring between ECU and ISC
valve.

BAD .
terminals + B and RSC or RSO. Fl_eplace ISC valve.
STD resistance: 19.3-22.3Q

oK
BAD

Repair or replace
wiring.

oK

Try another ECU.
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No. Terminals Trouble Condition STD voltage
1 W - E1 No voltage No ?rouble (_Check engine warning light off) and 9-1aV
engine running.
Engine ECU

r Y

To Ignition 1 @ 1 J)W

i - O—
Skt GAUGE Check Engine
AE93 AE102 Warning Light

75A 10A

Combination Meter -l- ' E1

Fl0728

(D @ There is no voltage between ECU terminals W and E1.

ECU (idling)
oooDDoBOoDOCGinoonooogfiooooo
Voltmeter
E1 W w @ Check that there is voltage between ECU terminal W and body
O &) ground.
"9 NO | oK
PO1171 ® Check wiring between ECU terminal E1 and body
ground.
OK BAD
Try another ECU. Repair or replace.

Check GAUGE fuse and check engine warning

light.
0K BAD
PO1170 7
Repair or replace.
ECU ® ‘ Fuse blows again
Check wiring between ECU terminal BAD .
- Repair or replace.

Ohmmeter WW W and fuse.
[ E1

Os

PO1167
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AES3 Check Connector Engirle ECU
D VF1 Lve
0 TE1 TE
E1
Oxygen Sensor _ ,
__________ s s
——{___ ___________ Al o ox
3 E1
AE102 Engine ECU
Check Connector
VF1 VF
TET TE1
Oxygen Sensor
_______________ N s i e e e 0
e e e oX
To EFI Main Relay
- T HT
P E1
14 i
P10169
P10168
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[@There is no voltage between ECU terminals VF and E1. [

1
Check that there is specified voltage between ECU terminals VF and body
ground.
NO  4OK
I Check wiring between ECU terminal E1 and body ground. [
§ OK | BAD
[ Try another ECU. I I_Repair or replace. —l
FI3575 . ; e BAD P :
| Check for suction of air into exhaust system. |———’ Repair air suction. ]
} ok R
E BAD
I @ | Check for air leak from sir intake system. |1 Repair air leak. |
{ oK
BAD -
lfheck spark plugs. (See page 1G-8) l——l Repair or replace. l
§ OK
e BAD -
LCheck ignition system. (See page 1G-4} }—-[ Repair or replace. ]
§ OK
BAD
| Check fuel pressure. (See page EG-179) f———={ Repair or replace. |
§ oK :
e e BAD -
LCheck injectors. (See page EG-198) I-——'l Repair or replace. |
4 - BAD
r-—_ SST | Check vacuum sensor. (See page EG-227) I——I Repair or replace. |
l?k‘_ ; { oK
Z - BAD
l@Ched( operation of oxygen sensor. }——I System normal. l
{ oK
iri BAD
E1 Check wiring between oxygen sensor and ECU «| Repair wiring.
connectors. -
TE1 ‘ OK

P10236 l Replace oxygen sensor.

P10240

" |AE102 | ] @
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FUEL PUMP
(AE93)
EFI Main Relay
o= Check Connector
EFI ﬂ'_‘lr
15A
IGN +B
S10A = @ D
FP
Circuit
Opening w
Relay Fuel Pump
0-0/':
Neutral l
i Start
Switch
(A/T) L= To ECU (FC)
T Battery
o =
L 4 4
P10189
AESs ssT ON—VEHICLE INSPECTION b
Check Connector ‘i '
FP o 1. CHECK FUEL PUMP OPERATION
+B

AE102

(a) Using SST, connect terminals +B and FP of the check
connector.

SST 09843—18020
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AE93

(b) Turn the ignition switch ON.
NOTICE: Do not start the engine.

(c)

(d)

(e)

(a)
(b)

Check that there is pressure in the hose from the fuel
filter.

HINT: At this time, you will hear fuel return noise.

If there is no pressure, check the following parts:

Fusible link
H—fuse

Fuses

EFl main relay

Fuel pump

Wiring connections

Turn the ignition switch OFF.

Remove the SST from the check connector.
SST 09843—18020

CHECK FUEL PRESSURE

Check that the battery voltages is above 12 V.
Disconnect the cable from the negative (—) terminal
of the battery.
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t%m .

(c)

S
Z

(d)

(e)

AE93

AE102
C\heck Connector

B

(f)

(9)

Remove the union bolt and two gaskets, and discon-

nect the fuel inlet hose from the delivery pipe.

HINT:

e Put a suitable container or shop towel under the
deliverly pipe.

e Slowly loosen the union bolt.

Install the fuel inlet hose and SST (pressure gauge) to
the delivery pipe with three new gaskets and SST
(union bolt).

SST 09268—45012

Torque: 29 N-m (300 kgf-cm, 22 ft.1bf)

Wipe off any splattered gasoline.

Using SST, connect terminals + B and FP of the check

connector.
SST 09843—18020
Reconnect the battery negative (—) cable.

(h) Turn the ignition switch ON.
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265 - 304 kPa

—

O

(i

P10232 P0O6333

@)

(k)
0

(m)

(n)
(o)

For 5 minutes 147 kPa
After Engine Stops

EMB144 P06346

(p)
(a)

Measure the fuel pressure.
Fuel pressure:
265 — 304 kPa (2.7 — 3.1 kgf/cm?®, 38 — 44 psi)
If pressure is high, replace the fuel pressure regulator.
If pressure is low, check the following parts:
e  Fuel hoses and connections
e  Fuel pump
e  Fuel filter
e  Fuel pressure regulator

Remove the SST from the check connector.
SST 09483—18020

Start the engine.
Disconnect the vacuum sensing hose from the fuel
pressure regulator and plug the hose end.
Measure the fuel pressure at idle.
Fuel pressure:
265 — 304 kPa (2.7 — 3.1 kgf/cm?, 38 — 44 psi)

Reconnect the vacuum sensing hose to the fuel
pressure regulator.
Measure the fuel pressure at idle.
Fuel pressure:

206 — 255 kPa (2.1 — 2.6 kgf/em?, 31 — 37 psi)
If pressure is not as specified, check the vacuum
sensing hose and fuel pressure regulator.

Stop the engine.
Check that the fuel pressure remains as specified for 5
minuites after the engine stops.
Fuel pressure:

147 kPa (1.5 kgf/cm?, 21 psi) or more
If pressure is not as specified, check the fuel pump,
pressure regulator and/or injector.
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(r)

Delivery Pipe

P10258

(s)

(t)
(u)

After checking fuel pressure, disconnect the battery
negative (—) cable and carefully remove the SST to
prevent gasoline from splashing.

SST 09268—45012

Connect the fuel inlet hose to the deliverly pipe with
two new gaskets and the union bolt.
Torque: 29 N-m (300 kgf-cm, 22 ft-1bf)

Reconnect the cable to the negative (—) terminal of
the battery. '
Check for fuel leaks.
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FUEL PUMP INSPECTION

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY :

2. REMOVE REAR SEAT CUSHION

3. DISCONNECT FUEL PUMP CONNECTOR

4. INSPECT FUEL PUMP

A. Inspect fuel pump resistance
Using an chmmeter, measure the resistance between
the terminals 1 and 2.
Resistance (Cold):

02-300Q
If the resistance is not as specified, replace the fuel
pump.

B. Inspect fuel pump operation :
Connect the positive (+) lead from the battery to
terminal 1 of the connector, and the negative (—) lead

to terminal 2. Check that the fuel pump operates.
= If operation is not as specified, replace the fuel pump.

Pl 3 NOTICE:

° These tests must be performed quickly (within 10

Battery //-\\\ / seconds) to prevent the coil from burning out.
L

Keep the fuel pump as far away from the battery as

possible.
L] Always perform switching at the battery side.
5. RECONNECT FUEL PUMP CONNECTOR
6. INSTALL REAR SEAT CUSION
7. CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY
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EG

COMPONENTS FOR REMOVAL AND
INSTALLATION
[ 3.4 (35 35in1bf) | ?
- Fuel Pump Bracket Assembly
Fuel Tank
T
@\\\ € Gasket
| N-m (kgf-cm, ft-Ibf) | : Specified torque : Fuel Hose
¢ Non-reusable part P0G

FUEL PUMP REMOVAL

(See Components for Removal and Installation)
CAUTION: Do not smoke or work near an open flame
when working on the fuel pump.

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

2. DRAIN GASOLINE FROM FUEL TANK

3. REMOVE FUEL TANK

4. REMOVE FUEL PUMP BRACKET FROM FUEL TANK
(a) Remove the seven bolts.
(b) Pull out the fuel pump bracket.
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COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

Fuel Pump o _& @

Bracket e ." /) _ : @
~ ; g [ ]————® Fuel Hose

—_—
——
T ———

—_——
—_——
e
——

Fuel Pump

Rubber
Cushion

P103%

FUEL PUMP DISASSEMBLY

1. REMOVE FUEL PUMP FROM FUEL PUMP BRACKET

(a) Remove the two nuts and disconnect the wires from
the fuel pump.

(b) Pull off the lower side of the fuel pump from the
bracket.

(c¢) Remove the fuel pump from the fuel hose.

2. REMOVE FUEL PUMP FILTER FROM FUEL PUMP
(a) Remove the rubber cushion.
(b) Remove the clip and pull out the filter.
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FUEL PUMP ASSEMBLY

(See Components for Disassembly and Assembly)

1. INSTALL FUEL PUMP FILTER TO FUEL PUMP

2. INSTALL FUEL PUMP TO FUEL PUMP BRACKET

(a) Insert the outlet port of the fuel pump into the fuel
hose. -

(b) Install the rubber cushion to the lower side of the fuel
pump.

(c) Push the lower side of the fuel pump, together with
the rubber cushion, into the fuel pump bracket.

BaeR-01

FUEL PUMP INSTALLATION

(See Components for Removal and Installation)

1. INSTALL FUEL PUMP BRACKET

(a) Place the bracket with a new gasket on the fuel tank.

(b) Install and torque the seven bolts.
Torque: 3.4 N-m (35 kgf-cm, 30 in.-Ibf)

2. INSTALL FUEL TANK

3. REFILL GASOLINE

4. CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

5. CHECK FOR FUEL LEAKAGE
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FUEL PUMP
(AE102)

EFl Main Relay

EFI
15A

é | Check Connector

SIGN
Ignition Switch J10A =

Circuit
Opening Fuel Pump
Relay

a8
L*4

L= To ECU (FC)

ON-—VEHICLE INSPECTION

(See page EG—178)

aeT-01

FUEL PUMP INSPECTION

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

2. REMOVE REAR SEAT CUSHION

3. REMOVE FLOOR SERVICE HOLE COVER
Remove the four screws and service hole cover.

4. DISCONNECT FUEL PUMP & SENDER GAUGE
CONNECTOR
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Ohmmeter

INSPECT FUEL PUMP
Inspect fuel pump resistance
Using an ohmmeter, measure the resistance between
the terminals 4 and 5.
Resistance (Cold):
02-3.00Q
If the resistance is not as specified, replace the fuel

pump.

. Inspect fuel pump operation

Connect the positive (+) lead from the battery to

terminal 4 of the connector, and the negative (—) lead

to terminal 5. Check that the fuel pump operates.

If operation is not as specified, replace the fuel pump.

NOTICE:

° These tests must be performed quickly (within 10
seconds) to prevent the coil from burning out.

° Keep the fuel pump as far away from the battery as
possible.

° Always perform switching at the battery side.

RECONNECT FUEL PUMP & SENDER GAUGE

CONNECTOR

INSTALL FLOOR SERVICE HOLE COVER
Install the service hole cover with the four screws.

INSTALL REAR SEAT CUSHION

9. CONNECT CABLE TO NEGATIVE TERMINAL OF

BATTERY
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COMPONENTS FOR REMOVAL AND
INSTALLATION

e -02

Rear Seat Cushion

Floor Service Hole Cover

[3.9 (40, 35 in.-Ibf) } 1 Fuel Pump & Sender Gauge Connector
I
I

?{ﬁ @<———Fuel Outlet Pipe

7 @ 34 (350, 25)
:‘[‘ *30 (310, 22)
Fuel Return Hose

Fuel Pump Bracket
Assembly

[N-m (kgf-cm, ft-Ibf)| : Specified torque
‘4 Non-reusable part
*  For use with SST POSO64

FUEL PUMP REMOVAL

(See Components for Removal and Installation)
CAUTION: Do not smoke or work near an open flame
when working on the fuel pump.

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

2. REMOVE REAR SEAT CUSHION

3. REMOVE FLOOR SERVICE HOLE COVER
(a) Remove the four screws and service hole cover.
(b) Disconnect the fuel pump & sender gauge connector.
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4.

(a)

(b)

(a)

(b)
(c)

DISCONNECT FUEL PIPE AND HOSE FROM FUEL
PUMP BRACKET '

CAUTION: Remove the fuel filter cap to prevent the fuel
from flowing out.

Using SST, disconnect the outlet pipe from the pump
bracket.

SST 09631—22020

Disconnect the return hose from the pump bracket.

REMOVE FUEL PUMP BRACKET ASSEMBLY FROM
FUEL TANK
Remove the eight bolts.

Pull out the pump bracket assembly.
Remove the gasket from the pump bracket.
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COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

Connector—@

Connector y G—Fuei Hose

Support
8 Fuel Sender Gauge

Fuel Pump Filter%

4 Clip =

Rubber Cushion ———@

Fuel Pump

€ Non-reusable part

318301

FUEL PUMP DISASSEMBLY

(See Components for Disassembly and Assembly)

1. REMOVE FUEL PUMP FROM FUEL PUMP BRACKET

(a) Disconnet the fuel pump connector from the fuel
pump.

(b) Pull off the lower side of the fuel pump from the pump
bracket.

(c) Disconnect the fuel hose from the fuel pump, and
remove the fuel pump.

(d) Remove the rubber cushion from the fuel pump.

2. REMOVE FUEL SENDER GAUGE FROM FUEL PUMP
BRACKET N

(a) Disconnect the fuel sender gauge connector.

(b) Remove the two screws and sender gauge.
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3.
(a)
(b)

1.

(a)
(b)

(a)
(b)
(c)

(d)

REMOVE FUEL PUMP FILTER FROM FUEL PUMP
Using a small screwdriver, remove the clip.
Pull out the pump filter.

REMOVE CONNECTOR _
Remove the two screws, connector support, connec-
tor and gasket.

FUEL PUMP ASSEMBLY

(See Components for Disassembly and Assembly)

INSTALL CONNECTOR

Install the gasket, connector and connector support
with the two screws.

INSTALL FUEL PUMP FILTER TO FUEL PUMP
Install the pump filter with a new clip.

INSTALL FUEL SENDER GAUGE TO FUEL PUMP
BRACKET

Install the sender gauge with the two screws.
Connect the fuel sender gauge connector.

INSTALL FUEL PUMP TO FUEL PUMP BRACKET
Install the rubber cushion to the fuel pump.

Connect the fuel hose to the outiet port of the fuel
pump. :

Install the fuel pump by pushing the lower side of the
fuel pump.

Install the fuel pump connector.
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FUEL PUMP INSTALLATION

EC108—02

(See Components for Removal and Installation)

1. INSTALL FUEL PUMP BRACKET ASSEMBLY TO
FUEL TANK

(a) Install a new gasket to the pump bracket.

(b) Insert the pump bracket assembly into the fuel tank.

(c) Install the pump bracket with the eight screws.
Torque: 3.9 N-m (40 kgf-cm, 35 in.-Ibf)

2. CONNECT FUEL PIPE AND HOSE TO FUEL PUMP
BRACKET £
(@) Using SST, connect the outlet pipe to the pump
bracket.
SST 09631—22020
kégﬂ.“’,:"; Length Torque: 30 N-m (310 kgf-cm, 22 ft-Ibf)
(b) Connect the return hoses to the pump bracket.

3. CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY
4. CHECK FOR FUEL LEAKAGE

5. INSTALL FLOOR SERVICE HOLE COVER

(a) Connect the fuel pump & fuel sender gauge connec-
tor.

(b) Install the service hole cover with the four screws.

6. INSTALL REAR SEAT CUSHION
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FUEL PRESSURE REGULATOR

$0U-01
Vacuum Sensing Hose /
Fuel Pressure
e -
Fuel Return Hose
POS344
EOOD§ —03

ON—VEHICLE INSPECTION

INSPECT FUEL PRESSURE
(See step 2 on page EG—179)




ENGINE — EFl SYSTEM EG-195

COMPONENTS FOR REMOVAL AND
INSTALLATION

Vacuum Sensing Hose

1 9.3 (95, 82 in.-1bf) I—

Fuel Return
Hose

-Fuel Pressure Regulator
/ 0} O-Ring

Fuel Pressure

Regulator

| N-m (kgf-cm, ft-Ibf) | : Specified torque

4 Non-reusable part

POTD45

FUEL PRESSURE REGULATOR REMOVAL

(See Components for Removal and Installation)
1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

Fuel Return Hose

2. DISCONNECT VACUUM SENSING HOSE FROM
FUEL PRESSURE REGULATOR

3. DISCONNECT FUEL RETURN HOSE FROM FUEL
PRESSURE REGULATOR
HINT: Put a suitable container or shop towel under the
pressure regulator.
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Fuel Return Hose

4.
(a)
(b)

REMOVE FUEL PRESSURE REGULATOR

Remove the two bolts, and pull out the pressure reg-
ulator.

Remove the O—ring from the pressure regulator.

FUEL PRESSURE REGULATOR
INSTALLATION

(See Components for Removal and Installation)

1.
(a)

(b)

(c)

INSTALL FUEL PRESSURE REGULATOR
Apply a light coat of gasoline to a new O—ring, and
install it to the pressure regulator.

While turning the pressure regulator left and right,
install it to the delivery pipe.

Install the pressure regulator with the two bolts.
Torque: 9.3 N-m (95 kgf-cm, 82 in..Ibf)

CONNECT FUEL RETURN HOSE TO FUEL
PRESSURE REGULATOR

CONNECT VACUUM SENSING HOSE TO FUEL
PRESSURE REGULATOR _

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

START ENGINE AND CHECK FOR FUEL LEAKAGE
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—satav_e7
Delivery Pipe Fuel Inlet Hose
Fuel Return Hose R - /
AE93 AM2 Ignition Switch
" 30A .
AM2 Engine ECU
> o 1G2 —_——
No.1 No.2 |No.3 No.4
Injector
= : #20
Battery| | L #10
EO1
EO2
AE102 = . Ignition Switch -
Engine ECU
—
No.3 No. 4
& 9 #20
Battery #10
f EO1
L E02

P10259
P10167
P07432

205478
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1.

(a)

(b)

(a)
(b)

(c)

ON—VEHICLE INSPECTION

INSPECT INJECTOR OPERATION

Check operation sound from each injector.

With the engine running or cranking, use a sound
scope to check that there is normal operating noise in
proportion to engine rpm.

If you have no sound scope, you can check the in-
jector transmission operation with your finger.

If no sound or unusual sound is heard, check the
wiring connector, injector or injection signal from the
ECU.

INSPECT INJECTOR RESISTANCE
Disconnect the injector connector.
Using an ohmmeter, measure the resistance between
the terminals.
Resistance:
Approx. 13.8 Q
If the resistance is not as specified, replace the in-
jector.
Reconnect the injector connector.
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COMPONENTS FOR REMOVAL AND
INSTALLATION

Throttle Position
Sensor Connector

Throttle Body Air Cleaner Cap and
¢ Gasket Air Cleaner Hose

Air Intake
Chamber Stay

* @ Gasket

Air Intake Chamber Cover

Intake Air Temp. Sensor
Connector

5 & ISC Valve Connector
28 (290, 29)

Engine Hanger | AE93

R il

Intake Air Temp.
Sensor Connector

Air Pipe
4 Gasket

4 O-Ring

& Gromiiet Delivery Pipe

Air Cleaner Cap and
i / Air Cleaner Hose
Injector
€ Insulator s .

pacer

Injector Connector

[ N-m (kgf-cm, ft-Ibf) | : Specified torque
4 Non-reusable part
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INJECTORS REMOVAL

(See Components for Removal and Installation)
1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

DRAIN ENGINE COOLANT

2

3. REMOVE AIR CLEANER HOSE

4. DISCONNECT ACCELERATOR CABLE FROM
THROTTLE BODY

5. (A/T)

DISCONNECT THROTTLE CABLE FROM
THROTTLE BODY

6. REMOVE THROTTLE BODY

(a) Disconnect the following connector:
e Throttle position sensor connector
e |SC valve connector

(b) Disconnect the following hoses:
(1) Vacuum hose
(2) Two water by—pass hoses
(3) Air hose

(c) Remove the two bolts, two nuts, throttle body and
gasket,
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7. REMOVE ENGINE HANGER AND AIR INTAKE
CHAMBER STAY

(a) Remove the two bolts, and disconnect the air pipe and

. fuel inlet hose.

(b) Remove the nut, engine hanger, air intake chamber
stay and gasket.

8. REMOVE AIR INTAKE CHAMBER COVER
(a) Disconnect the two PCV hoses.
(b) Disconnect the vacuum sensing hose.

(c) Using a 6 mm hexagon wrench, remove the three
bolts, two nuts, air intake chamber cover and gasket.

9. DISCONNECT FUEL RETURN HOSE FROM FUEL
PRESSURE REGULATOR

10. DISCONNECT FUEL INLET HOSE FROM DELIVERY

PIPE
Remove the union bolt and two gasket, and discon-
nect the inlet hose from the deliverly pipe.
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(a)

(b)

(c)
(d)

7
SST
Pressure Regulator i
(From Vehicle) E SST
@

' ssT—f)

Injector

Fuel Filter
(On-Vehicle)

1.

(a)

(b)

11.

12.

DISCONNECT INJECTOR CONNECTORS

REMOVE DELIVERY PIPE AND INJECTOR

Remove the two bolts and delivery pipe together with
the four injectors.

NOTICE: Be careful not to drop the injectors when re-

moving the delivery pipe.

Remove the four insulators and two spacers from the
intake manifold.

Pull out the four injectors from the delivery pipe.
Remove the O—ring and grommet from each injector.

EQ133-08

INJECTORS INSPECTION

INSPECT INJECTOR INJECTION
CAUTION: Keep injector clear of sparks during the test.

Remove the union bolt and two gaskets, and discon-
nect the fuel inlet hose from the fuel filter outlet.

Connect SST (union and hose) to the fuel filter outlet
with two new gaskets and union bolt.

SST 09268—41045 (90405—09015)

Torque: 29 N-m (300 kgf-cm, 22 ft-lbf)
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(c) Remove the pressure regulator from the delivery pipe.

Pressure (d) Install a new O—ring to the fuel inlet of pressure
Regulator regulator.
(e) Connect SST (hose) to the fuel inlet of the pressure
Fuel S {S:Jse} regulator with SST (union) and the two bolts.
Return SST 09268—41045 (09268—41090)
Hose >)ﬂ9 & SST Torque: 9.3 N-m (95 kgf-cm, 82 ft-Ibf)
Wplon) {f) Connect the fuel return hose to the fuel outlet of the_. ;
oorer pressure regulator.
U SST (g) Install the grommet and a new O —ring to the injector.
:E.—l (Hose) (h) Connect SST (union and hose) to the injector, and hold
SST - . the injector and union with SST (clamp).
(U"‘°“’—gl : SST 0926841045 |
New (i) Put the injector into the graduated cylinder.
O-Ring SST HINT: Install a suitable vinyl hose onto the injector to
(Clamp) prevent gasoline from splashing out.
Vinyl
Tube
Fl4847
AE93 SST (i) Using SST, connect terminals +B and FP of the check
Check Connector connector.
FP SST 09843—18020

(k) Reconnect the battery negative (—) cable.

AE102
Check Connector .

ﬂﬁm +B SST

* A
~

P10234

P06179 205691

() Turn the ignition switch ON.
NOTICE: Do not start the engine.

POT008
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(a)

(b)
(c)
(d)

(e)

(m) Connect SST (wire) to the injector and battery for 15

seconds, and measure the injection volume with a
graduated cylinder. Test each injector two or three
times.
SST 09842-30070
Volume: .

40 — 50 cm® (2.4 — 3.1 cu in.) per 15 sec.
Difference between each injector:

"5 em® (0.3 cu in.) or less

If the injection volume is not as specified, replace the
injector.
INSPECT LEAKAGE
In the condition above, disconnect the test probes of
SST (wire) from the battery and check the fuel leakage
from the injector.
SST 09842-30070
Fuel-drop:

One drop or less per minute

Turn the ignition switch OFF.

Disconnect the battery negative (—) cable.
Remove the SST.

SST 09268—41045, 09843—18020

Reinstall the fuel inlet hose to the fuel filter ouﬂet with

two new gaskets and the union bolt.
Torque: 29 N-m (300 kgf-cm, 22 ft-Ibf)
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INJECTORS INSTALLATION

(See Components for Removal and Installation)

1. INSTALL INJECTORS AND DELIVERY PIPE

(a) Install a new grommet to the injector.

(b) Apply a light coat of gasoline to a new O—ring and
install it to the injector.

Connector

P10305

(¢) While turning the injector left and right, install it to the
delivery pipe. Install the four injectors.
(d) Position the injector connector upward.

(e) Place four new insulators and the two spacers in
position on the intake manifold.

(f) Place the four injectors and delivery pipe assembly in
position on the intake manifold. "

(@) Temporarily install the two bolts holding the delivery
pipe to the intake manifold.

(h) Check that the injectors rotate smoothly.
HINT: If injectors do not rotate smoothly, the probable
cause is incorrect installation of O —rings. Replace the
O-—rings.

(i) Position the injector connector upward.
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)

(a)

Tighten the two bolts holding the delivery pipe to the-

intake manifold
Torque: 15 N-m (150 kgf-cm, 11 ft-Ibf)

CONNECT INJECTOR CONNECTORS

CONNECT FUEL INLET HOSE TO DELIVERY PIPE
Connect the inlet hose with two new gaskets and the

union bolt. ;
Torque: 29 N-m (300 kgf-cm, 22 ft-1bf)

CONNECT FUEL RETURN HOSE TO FUEL
PRESSURE REGULATOR

INSTALL AIR INTAKE CHAMBER COVER

Using a 6 mm hexagon wrench, install a new gasket
and air intake chamber cover with the three bolts and
two nuts in the sequence shown.

Torque: 19 N-m (195 kgf-cm, 14 ft.Ibf)
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(b)
(c)

(a)

(b)

(c)

P10543

(a)

P10251

(b)

Connect the two PCV hoses.

Connect the vaccum sensing hose.

INSTALL AIR INTAKE CHAMBER STAY AND
ENGINE HANGER

Place a new gasket to the air intake chamber, facing
the protrusion downward. :

Install the air intake chamber stay and engine hanger
with the nut.

Torque: 28 N-m (290 kgf-cm, 21 ft-Ibf)

Connect the air pipe and fuel inlet hose with the two
bolts. ’

INSTALL THROTTLE BODY
Install a new gasket on the air intake chamber, facing
the protrusion downward.

Install the throttle body with the two bolts and two

nuts in the sequence shown.
Torque: 22 N-m (220 kgf-cm, 16 ft.1bf)




g
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(c)

(d)

10.
11.
12.

Reconnect the following hoses to the throttle body:
(1) Vacuum hose

(2) Two water by—pass hoses

(3) Air hose

Reconnect the following connector:
e Throttle position sensor connector
e ISC valve connector

CONNECT ACCELERATOR CABLE TO THROTTLE
BODY

(A/T)

CONNECT THROTTLE CABLE TO THROTTLE BODY
INSTALL AIR CLEANER HOSE

FILL WITH ENGINE COOLANT

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY
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- THROTTLE BODY

' Engine ECU
| +B
(+B1)

|

E2 (E21)

IDL
VTA
vC
El
O

Throttle Position Sensor

E2
IDL
VTA
vC

B2
g2
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‘ON—VEHICLE INPSECTION

1. INSPECT THROTTLE BODY
(a) Check that the throttle linkage moves smoothly.

(b) Check the vacuum at the purge port.
e  Start the engine.
e Check the vacuum with your finger.

. INSPECT THROTTLE POSITION SENSOR

(a) Disconnect the sensor connector. ,

(b) Insert a thickness gauge between the throttle stop
screw and stop lever. ‘

(c) Using an ohmmeter, measure the resistance between
each terminal.

Clearance between Between
Resistance
lever and stop screw terminals
0 mm (0 in.) VTA — 0.2 —6.0kQ
0.40 mm (0.016 in.) IDL — E2 2.3 kQ orless
0.0 mm (0.035 in.) IDL — E2 Infinity
Throttle valve fully
VTA — E2 33 - 100kQ
open
- VvC — E2 40 - 85kQ

(d) Reconnect the sensor connector.
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COMPONENTS FOR REMOVAL AND
INSTALLATION

H1G-08

4 Gasket

Throttle Body

Throttle Position Sensor Connector

ISC Valve Connector/ﬁ

Air Hose

Water By-Pass Hose <

Intake Air temp.

Sensor Connector h o [} I ]m )

- -
S{7=
Ao Intake Air Temp.
Sensor Connector

Air Cleaner Cap
Air Cleaner Cap and Air Cleaner Hose
and Air Cleaner Hose

AES93

| N-m (kgf-cm, ft-Ibf) | : Specified torque
€ Non-reusable part

pi04cs |

THROTTLE BODY REMOVAL

(See Components for Removal and Installation)
1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY
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2.
3.
4.

5.

(a)

P10278

(b)

()]

DRAIN ENGINE COOLANT

REMOVE AIR CLEANER HOSE

DISCONNECT ACCELERATOR CABLE FROM
THROTTLE BODY

(A/T)

DISCONNECT THROTTLE CABLE FROM
THROTTLE BODY

REMOVE THROTTLE BODY
Disconnect the following connector:

e Throttle position sensor connector
e |SC valve connector

Disconnect the following hoses:

(1) Vacuum hose

(2) Two water by—pass hoses
(3) Air hose

Remove the two bolts, two nuts, throttle body and
gasket.

THROTTLE BODY INSPECTION

1. CLEAN THROTTLE BODY

(a) Using a soft brush and carburetor cleaner, clean the
cast parts.

(b) Using compressed air, clean all the passages and
apertures.

NOTICE: To prevent deterioration, do not clean the
throttle position sensor. '



ENGINE — EFl SYSTEM

EG-213

Throttle Valve 2.
(Fully Closed)

is fully closed.

P10350

IDL

Ohmmeter

0.40 or 0.80 mm
Thickness Gauge i O

each terminal.

INSPECT THROTTLE VALVE _
Check that there is no clearance between the throttle
stop screw and throttle lever when the throttle valve

3. INSPECT THROTTLE POSITION SENSOR
(a) Insert a thickness gauge between the throttle stop

screw and stop lever.
(b) Using an ohmmeter, measure the resistance between

Clearance between

Between terminals Resistance
lever and stop screw
0 mm (0 in.) VTA — E2 0.2 — 6.0kQ
0.40 mm (0.016 in.) IDL — E2 23 kQ or less
0.90 mm (0.035 in.) IDL — E2 Infinity
Throttle valve fully
VTA — E2 3.3 - 10.0kQ
open
- VC — E2

4.0 —85kQ

SENSOR

E2

IDL Eﬂ'ﬂ

Ohmmeter
0.70 mm

Thickness Gauge CJ

P10353

206151

4. |IF NECESSARY, ADJUST THROTTLE POSITION

(a) Loosen the two set screws of the sensor.

(b) Inserta 0.70 mm (0.028 in.) thickness gauge between
the throttle stop screw and stop lever.

(c) Connect the test probe of an ohmmeter to the termi-
nals IDL and E2 of the sensor.
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(d) Gradually turn the sensor clockwise until the ohm-
meter deflects, and secure it with the two set screws.

POGESO
£2 ~ Ohmmeter (e) Recheck the continuity between terminals IDL and E2.
iDL G'IIE 0.40 or0.90 mm ° Clearance between
Thlckess Gauge O_ o Continuity (IDL — E2)
F . lever and stop screw
0.40 mm (0.016 in.) 2 Continuity
0.90 mm (0.035 in.) No continuity

P10353 206150

THROTTLE BODY INSTALLATION

(See Components for Removal and Installation)

1. INSTALL THROTTLE BODY

(a) Install a new gasket on the air intake chamber, facing
the protrusion downward.

Protrusion

(b) Install the throttle body with the two bolts and two

nuts in the sequence shown.
Torque: 22 N-m (220 kgf-cm, 16 ft-Ibf)

P10251

(c) Reconnect the following hoses to the throttle body:
(1) Vacuum hose
(2) Water by—pass hoses
(3) Air hose
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(d) Reconnect the following connector:
e Throttle position sensor connector
e [SC valve connector

2. CONNECT ACCELERATOR CABLE TO THROTTLE
BODY '

3. (A/T)

CONNECT THROTTLE CABLE TO THROTTLE BODY

INSTALL AIR CLEANER HOSE

FILL WITH ENGINE COOLANT

CONNECT CABLE TO NEGATIVE TERMINAL OF

BATTERY

o0
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ISC VALVE

AE93

AE102

POB198
P10166
PO7152

FROM
AIR
CLEANER

Signals =

Throttle Valve

Valve ISC Valve
EFI
Main )
EFl_Relay ‘_/_fb-"( Engine ECU
15A RSC
- o0 o~ - s
Ignition Switch 5 Ll—U-\j L'm‘. R
AM2|
o—ﬁm—r ISC Valve
MAIN on
i AN 10A
0.85R 30A
B T +B1
attery +
i » E1
J‘ - .[_ S
EFI
Main -
EFI Rela‘[ Englne ECU
;Ei—’-o*“-: . RSC
Ignition Switch - RSO
AM2
._,A’_'
o ISC Valve
AM2 IGN
?LA'N 30A 10A
3.0w L
R
Battery| | +B1
I
: [t
N E
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ON—VEHICLE INSPECTION

BOGOL-08

1. INSPECT ISC VALVE OPERATION

(a) Initial conditions:
e Engine at normal operating temperature
e Idle speed set correctly
e Transmission in neutral range

AE93
Check Connector

SST (b) Using SST, connect terminals TE1 and E1 of the check
' connector.
SST 09843—-18020

(c) After engine rpm are kept at 1,000— 1,500 rpm for 5
second, check that they return to idle speed.
If the rpm operation is not as specified, check the ISC
valve, wiring and ECU.

AE102
Check Connector

i

(d) Remove SST.
SST 09843—-18020

2. INSPECT ISC VALVE RESISTANCE

(a) Disconnect the ISC valve connector.

(b) Using an ohmmeter, measure the resistance between
terminal +B and other terminals (RSC, RSO).
Resistance:

19.3 — 223 Q
If resistance is not as specified, replace the ISC valve.
(c) Reconnect the ISC valve connector.

ISC Valve
P10250
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COMPONENTS FOR REMOVAL AND
INSTALLATION

& Gasket

Throttle Body

Throttle Position
Sensor Connector
Air Cleaner Cap

. and Air Cleaner Hose
Vacuum Hose

ISC Valve Connector

Air Hose

‘ﬂ’a‘e’ By-Pass |ntake Air Temp.
ose Sensor Connector

& ——¢ Gasket AE93 " Intake Air Temp.
£2 P Sensor Connector

Air Cleaner Cap
and Air Cleaner Hose

[ N-m (kgf-cm, ft-Ibf) | : Specified torque
® Non-reusable part

P10 |

ISC VALVE REMOVAL

1. REMOVE THROTTLE BODY
(See page EG—211)
2. REMOVE ISC VALVE
Remove the four screws, ISC valve and gasket.

PO6810
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ISC VALVE INSPECTION

INSPECT ISC VALVE OPERATION

(a) Connect the positive (+) lead from the battery to
terminal +B and negative (—) lead to terminal RSC,
and check that the valve is closed.

(b) Connect the positive (+) lead from the battery to
terminal +B and negative (—) lead to terminal RSO,
and check that the valve is open.

BOCOF —08

ISC VALVE INSTALLATION

(See Components for Removal and Installation)
1. INSTALL ISC VALVE
(a) Place a new gasket on the throttle body.

(b) Install the ISC valve with the four screws.

POBS10

2. INSTALL THROTTLE BODY
(See page EG—214)
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ELECTRONIC PARTS LOCATION

AE93

Vacuum Sensor

AE102

Vacuum Sensor

Knock Sensor

FFFFF

Oxygen Sensor

Water Temp. Sensor

Oxygen Sensor

Circuit Opening Relay

Intake Air Temp. Sensor

~EFI Main Relay

Intake Air Temp. Sensor

~A/C Idle-Up VSV
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EFI MAIN RELAY

(AE93)
Baev_o1_
EFL EFI Main Relay MU
c-m—-—-——-—-r-o\l: +B
Ignition Switch — Rt
oo AV2L P 1gh 10A |
A o0—t
MAIN f 30A 3 +B1
FL
0.85R
L
Battery _E_ »
T
-TL ._? .[____ S,
PO7143 _—
EFI MAIN RELAY INSPECTION -
1. REMOVE EFI MAIN RELAY
Continuity No continuiw 2- |NSPECT EFI MAIN RELAY

A. Inspect relay continuity

(a) Using an ohmmeter, check that there is continuity
between terminals 3 and 4.

(b) Check that there is no continuity between terminals 1
and 2. '
If continuity is not as specified, replace the relay.

BEQ375

. Inspect relay operation
(a) Apply battery voltage across terminals 3 and 4. _
(b) Using an ohmmeter, check that there is continuity
between the 1 and 2.
If operation is not as specified, replace the relay.
3. REINSTALL EFlI MAIN RELAY

BEO376 , 205787
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EFlI MAIN RELAY

__Eacoa-oe
EFI EFl Main Relay Engine ECU
15A
+B
Ignition Switch . .
AM2 10A
—o0+ B1
r'ﬂ
- L —
P10165
EQODE —02

EFlI MAIN RELAY INSPECTION

1.

Ohmmeter

Cal

51| No continuity

@y
o

Ohmmeter

o

C01125

(a)

(b)

(a)
(b)

REMOVE EFl MAIN RELAY

INSPECT EFlI MAIN RELAY

Inspect relay continuity

Using an ohmmeter, check that there is continuity
between terminals 1 and 2.

Check that there is no continuity between terminals 3
and 5. _

If continuity is not as specified, replace the relay.

Inspect relay operation

Apply battery voltage across terminals 1 and 2.
Using an ohmmeter, check that there is continuity
between the 3 and 5. .

If operation is not as specified, replace the relay.
REINSTALL EFlI MAIN RELAY
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CIRCUIT OPENING RELAY

socov-oa
AE93
To Ignition Switch (M/T) . To ECU (STA)
To ECU (+B) - To Neutral Start Switch (A/T) ;
F :
To EFI Main Relay . Sta
D +B
0 FP %
Check Connector
FP 1FC [ E1
Fuel
Pump
To ECU
AE102

To Ignition Switch (M/T)
' To Neutral Switch (A/T) ~=—1~—=To ECU

To ECU (+B) :
To EFI Main Rely

l+ B '_STA

Check Connector [FC E1

|||—

P10164
P0O7157
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Continuity

OQD H

O

STA

S—

FP
FC

E1

II] ] Continuity

No continuity

ol

O

Fi2421

1.
2.
(a)
(b)
(c)

Continuity

© @

Battery

Fi2422

(a)
(b)

Continuity

e @
Battery

Fl2423

(c)
(d)

CIRCUIT OPENING RELAY INSPECTION

REMOVE CIRCUIT OPENING RELAY

INSPECT RELAY CONTINUITY

Using an ohmmeter, check that there is continuity
between terminals STA and E1. ;

Check that there is continuity between terminals B
and FC.

Check that there is no continuity between terminals B
and FP. :

If continuity is not specified, replace the relay.

'INSPECT RELAY OPERATION

Apply battery voltage across terminals STA and E1.
Using an ohmmeter, check that there is continuity
between terminals B and FP.

Apply battery voltage across terminals B and FC.
Check that there is continuity between terminals B
and FP.

If operation is not as specified, replace the relay.

REINSTALL CIRCUIT OPENING RELAY
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WATER TEMPERATURE SENSOR

E314P_07
Engine ECU
1 +B
Water Temp. Sensor (+B1)
) ITHW STHW
) E1
= —

FI3572 05072
BaIAY-01

rl‘i’l.llltl

=120 S\

30
203

10

N W O
T TTTTTT

0.5
0.3
0.2

RESISTANCE KQ

T T T ToIrrs

0.1*

Acceptable

-20

P01657
Fl4741

0 20 40 60 80 100
(—4) (32)(68) (104)(140)(176)(212)

TEMPERATURE °C (°F)

205074

WATER TEMPERATURE SENSOR
INSPECTION

1.
2.

REMOVE WATER TEMPERATURE SENSOR
INSPECT WATER TEMPERATURE SENSOR
Using an ohmmeter, measure the resistance between
the terminals.
Resistance:

Refer to the chart graph
If the resistance is not as specified, replace the water

temperature sensor.
REINSTALL WATER TEMPERATURE SENSOR
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INTAKE AIR TEMPERATURE SENSOR

(IATS)
Jaar o8
Engine ECU
Intake Air Temp. Sensor
THA
= E2 (E21)
) E1
FI3573 , = e/
208073
JATS INSPECTION -
1. REMOVE IATS
2. INSPECT IATS
Ohmmeter Using an ohmmeter, measure the resistance between
the terminals.
) Resistance:
O:z' ? Refer to the chart graph
5-::.::: _ If the resistance is not as specified, replace the IATS.

3. REINSTALL IATS

30-
20
10
Acceptable
s _ 5
uu.| 3
% 2
@ 1t
8 =
< 05
0.3+
0.2+
0.1L
1 1 1 1 L 1 }
-20 0 20 40 60 80 100
(-4) (32) (68) (104)(140)(176)(212)
TEMPERATURE °C (°F)
PO1856

F4741
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VACUUM SENSOR

saven-og
Engine ECU
E2
PIM E2 (E21)
Ve PIM
—QVC

L

Vacuum Sensor
(Manifold Absoiute)
Pressure Sensor

OE1
_[ SR

F11226
208075

VACUUM SENSOR INSPECTION

1. INSPECT POWER SOURCE VOLTAGE OF VACUUM

SENSOR
(a) Disconnect the vacuum sensor connector.

(b) Turn the ignition switch ON.

Type A Type B " (e) Using a voltmeter, measure the voltage between
Voltmeter Voltmeter connector terminals VCC and E2 of the wiring harness
= side.
o o Voltage:
o] 45 — 55V
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~(d) Turn the ignition switch OFF.
(e) Reconnect the vacuum sensor connector.

2. INSPECT POWER OUTPUT OF VACUUM SENSOR
(a) Turn the ignition switch ON.

(b) Disconnect the vacuum hose on the air intake mani-
fold side.

(c) Connect a voltmeter to terminals PIM and E2 of the
ECU, and measure the output voltage under ambient
atmospheric pressure.

(d) Apply vacuum to the vacuum sensor in 13.3 kPa (100
mmHg, 3.94 in.Hg) segments to 66.7 kPa (600 mmHg,

19.69 in.Hg).
(e) Measure the voltage drop from step (c) above for each
segment.
Volitage drop:
Applied
Vacuum 13.3 26.7 40.0 53.5 66.7
Voltmeter kPa -
(| (mmHg) (100) (20'0) (300) (400) (500)
O in.Hg 3.94 7.87) |\11.81/ |\15.75/ [\19.69/|
Voltage |5 _05/07-09(1.1-13[1.6-1.7]1.9-21
drop V
PO7039
PO1658 205609

Voo4sq

() Reconnect the vacuum hose to the intake manifold.
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A/C IDLE—UP VALVE

_soom-or

Engine ECU

To EFI Main Relay == )+B (+B1)

A/C Idle-Up Valve
— s
U
PO1447 =

208077
Bl

A/C IDLE—UP VALVE INSPECTION

1. REMOVE IDLE—UP VALVE

2. INSPECT IDLE—UP VALVE
A. Inspect idle—up valve for open circuit
Using an ohmmeter, check that there is continuity
between the terminals.
Resistance (Cold):
30—-34Q
If there is no continuity, replace the idle—up valve.

Continuity

J

-Ohmmeter No Continuity B. Inspect idle—up valve for ground

Using an ohmmeter, check that there is no continuity
between each terminal and the body.
If there is continuity, replace the idle—up valve.

o
0Q0QO0
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C.
(a)

(b)
(c)

Inspect idle—up valve operation
Check that the air does not flow from port E to port F.

Apply battery voltage across the terminals.

Check that the air flows from port E to port F.

If operation is not as specified, replace the idle—up
valve. 2

REINSTALL IDLE—UP VALVE
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OXYGEN SENSOR

AEos Check Connector Engine ECU
VF1
VF

@ 0 TE1 TE1
E1
Oxygen Sensor
_________ e ] By e e e e e e
__________ P e OX
E1
:_:' \ J
AE102 Engine ECU
ﬁ

Check Connector

8@@ S e
D TE1
(=I5

Oxygen Sensor
_______________ Tl N it
"M"l ______________________ 3 OX
To EFl Main Relay
- HT
E1
_I_ |

P10169
P10168
205979
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AE93 OXYGEN SENSOR INSPECTION

1. WARM UP ENGINE

. Allow the engine to warm up to normal operating

L X 2 temperature.

2. INSPECT FEEDBACK VOLTAGE
Connect the positive (+) probe of a voltmeter to
terminal VF1 of the check connector, and negative
(=) probe to terminal E1. Perform the test as follows:

P10390
PO6328 206189

Warm up the oxygen sensor with the engine at 2,500 rpm
for approx. 90 seconds.

A
Using SST. connect terminals TE1 and E1 of the check ( Replace the Engine ECU. )
connector.

SST 09843-18020

And maintain engine speed at 2,500 rpm.

Zero again | After neplacing
the oxygen sensor

Check the number of 'times the voltmeter needle fluctuates in 10 seconds.

8 times Zero

Less than 8 times
. or more

. 1
Warm up the oxygen sensor with the engine at 2,500 rpm ( Normal )
for approx. 80 seconds. And maintain engine speed at ]
2,500 rpm.

8 times or.more

Check the number of times the voltmeter needle
fluctuates in 10 seconds.

‘ Less than 8 times

Disconnect terminals TE1 and E1 of the check connector.
And maintain engine speed at 2,500 rpm.

® B e

CONTINUED ON PAGE EG-233
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EG-233

CONTINUED FROM PAGE EG-232

Measure voltage between VF1 and E1.

More than O V

©)

CONTINUED ON PAGE EG-234

ov

Read and record diagnostic codes. (See page EG-147)

Normal code Malfunction code(s)
and code 21 (Ex. code Nos.21, 25 and 26)

( Repair the relevant diagnostic codes. )

Malfunction code(s)
(Ex. code 21)

Read and record diagnostic codes. (See page EG-147)

Normal éods,
code Nos.21 and 25

-y

And maintain engine speed at 2,500 rpm.

Disconnect terminals TE1 and E1 of the check connector.

Measure voltage between terminals VF1 and E1.

ov 5V
Disconnect the PCV hose.
Measure voltage between terminals VF1 and E1.
ov More than 0 V
@  Repair (Over rich) )
-
@ ®
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CONTINUED FROM PAGE EG-233

® @ (T) ®

Disconnect the water temp. sensor connector and c_ohhect
resistor with a resistance of 4 — 8 kQ or send an equivalent
simulation signal.

1
Connect terminals TE1 and E1 of the check connector.

Warm up the oxygen sensor with the engine at 2,500 rpm
for approx. 90 seconds. And maintain engine speed at
2,500 rpm.

Measure voltage between terminals VF1 and E1.

- ov 5V
| |

———~( Replace the oxygen sensor. ) Gepair (Over lean) )

Voz510

Ohmmeter 3. (AE1 02)

INSPECT HEATER RESISTANCE OF OXYGEN
SENSOR _

Using an ohmmeter, measure the resistance between
terminals +B and HT.

Resistance:

I 5.1—6.3 kQ at 20°C (68°F)

If resistance is not as specified, replace the oxygen
PaROT? sensor.




ENGINE — EFl SYSTEM

EG-235

-
B Fl2944

ENGINE ECU
ENGINE ECU INSPECTION
HINT: The EFI circuit can be checked by measuring

the resistance and voltage at the wiring connectors of
the ECU.

(a)
(b)

(c)

(a)

(b)

EQ1SH—03

PREPARATION
Disconnect the three connectors from the ECU.
Remove the locks as shown in the illustration so that

the tester probe(s) can easily come in.
NOTICE: Pay attention to sections A and B in the illus-

tration which can easily broken.
Reconnect the three connectors to the ECU.

INSPECT VOLTAGE OF ECU
Turn the ignition switch ON.

Measure the voltage between each terminal of the

wiring connectors.

HINT:

@

Perform all voltage measurements with the con-
nectors connected.

Verify that the battery voltage is 11 V or more
when the ignition switchis ON.
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Engine ECU Wirning Connectors Voltage

Terminals Condition STD voltage (V)
+B
+B1_E1 IG SW ON- 9-14
BATT - E1 - 9-14
IDL - E2 Throttle valve open 9-14
IG SW ON Throttle valve fully closed 03-08
VTA - E2
Throttle valve fully open 3.2-49
PIM - E2 3.3-39
VC - E2 45-55
IG SW ON
#10 EO1
#20 EO2 Pl
THA - E2 Intake air temp. 20°C (68°F) 05-34
IG SW ON .
THW - E2 Engine coolant temp. 80°C (176°F) 0.2-1.0
STA - E1 Cranking 6 or more
IGT - E1 Idling Palse generation
RSO
RSC ~ E1 IG SW ON 9-14
wW-E1 No trouble (check engine warning light off) and engine running 9-14
AC1 -E1 Air conditioning ON 1.5 or less
ACT - E1 Air conditioning ON _ 45-55
TE1 _ g4 IG SW ON Check connector TE1 — E1 not connected 9-14
TE2 Check connector TE1 — E1 connected 0-3
NSW - E1 Neutral start switch P or N position 0-2
(A/T only) Ex. Neutral start switch P or N position 9-14
Engine ECU Terminals '
N Wy B T W W W
EO1|#10 sol G'llns-l-llcrlsmom VF | TE2] OX HAJPIM ACT| FC T+ B1
eo2|#20] €1 |1sc|iGT NE—MSVU Hr | |e21]TEtfRN int|vc jvra] e2| [eLs|spojact w|+8
¥ W l S W —yr ¥
PO1821

Vo515
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3. INSPECT RESISTANCE OF ECU
(a) Turn the ignition switch OFF.
(b) Disconnect the three connectors from the ECU.

Ohmmeter

\ (¢) Moeasure the resistance between each terminal of the

J| wiring connectors.

NOTICE:

e Do not touch the ECU terminals.

e The tester probe should be inserted in the wiring
connector from the wiring side.

205610
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Engine ECU Wiring Connectors Resistance

-

Terminals Condition _ STD resistance (Q2)
Throttle valve open : Infini
IDL - E2 s ud
Throttle valve fully closed 2,300 or less
Throttle valve fully open 3,300 - 10,000
VTA - E2
Throttle valve fully closed 200 - 6,000
VC - E2 - ' 4,000 - 8,500
THA - E2 Intake air temp. 20°C (68°F) 2,000 - 3,000
THW - E2 Coolant temp. 80°C (176°F) 200 - 400
T Cold (-10°C (14°F) to 50°C (104°F)) 185 - 275
Hot (50°C (104°F) to 100°C (212°F)) 240 - 325
Cold (-10°C (14°F) to 50°C (104°F)) 370 - 550
NE+ - NE-
Hot (50°C (104°F) to 100°C (212°F)) 475 - 650
G1 Cold (-10°C (14°F) to 50°C (104°F)) 125 - 200
= 6=
G2 Hot (50°C (104°F) to 100°C (212°F)) 160 - 235
K Cold (-10°C (14°F) to 50°C (104°F)) 155 - 250
Hot (50°C (104°F) to 100°C (212°F)) 190 - 290
RSC +B
RSO~ +B1 - 19.3-223
Engine ECU Terminals
B g W N s U e (S o TN AN o S e By S i B S S e & p
€01 | #10 rso|Rsc 61 |ne+| i6r | stajoso| | vF | Te2[% mw | THA| PiM ACT £C | /P |eatr| 481
E0Z | #20] E1 | ISC | 1GT G- | NE- NSW]| HT E21| TE1|KNK iDL} vC | vTA| E2 ELS|SPD|ACI| ED | W | +B
"] ™ oy e L™ pay ™ LY oy
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FUEL CUT RPM
FUEL CUT PRM INSPECTION
1. WARM UP ENGINE

Allow the engine to warm up to normal operating
temperature.

Ba2A2-01

2. CONNECT TACHOMETER TO ENGINE

Connect the test probe of a tachometer to terminal IG

© of the check connector.

NOTICE:

® Never allow the tachometer terminal to touch
ground as it could result in damage to the igniter
and/or ignition coil. '

® As some tachometers are not compatible with this
ignition system, we recommend that you confirm
the compatibility of your unit before use.

AE93 Tachometer

AE102
Check Connector Tachometer
OO DA

:

3. INSPECT FUEL CUT RPM

(a) Increase the engine speed to at least 2,500 rpm.

(b) Using a sound scope, check for injector operating
noise.

(c) Check that when the throttle lever is released, injector
operation noise stops momentarily and then resumes.
HINT: Measure with the A/C OFF.

Fuel return rpm:
1.400 rpm

4. DISCONNECT TACHOMETER
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SERVICE SPECIFICATIONS
SERVICE DATA

Fuel pressure Fuel pressure at no vacuum 265 — 304 kPa (2.7 — 3.1 kaf/cm? 38 — 44 psi)
regulator ' '
Fuel pump Resistance 02-300Q
Injector Resistance Approx. 13.8 Q
Injection volume 40 — 50 cm? (2.4 — 3.1 cu in.) per 15 sec.
Difference between each cylinder 5 em® (0.3 cu in.) or less
| Fuel leakage One drop or less per minute
Throttle body Throttle body fully closed angle 6°
Throttole Resistance
position Clearance between stop screw and lever
sensor 0 mm (0 in.) VTA —E2 | 0.2 —6.0kQ
0.40 mm (0.016 in.) IDL — E2 | 2.3kQ orless
0.90 mm (0.035 in.) IDL — E2 | Infinity
Throttle valve fully open VTA —E2 | 33 —-10.0kQ
- VC —E2 | 40 —-85kQ
ISC valve Resistance +B — RSC or RSO 193 — 223 Q
Water temp. Resistance at —20°C (—4°F) | 10 — 20kQ
sensor at0°C (32°F) | 4 — 7kQ
at 20°C (68°F) | 2 — 3kQ
at 40°C (104°F) | 09 — 1.3 kQ
at 60°C (140°F) | 0.4 — 0.7 kQ
at 80°C(176°F) | 0.2 — 0.4kQ
IATS Resistance at —20°C (—4°F) | 10 — 20kQ
at0°C (32°F) | 4 — 7kQ
at 20°C (68°F) | 2 — 3kQ
at 40°C (104°F) | 0.9 — 1.3kQ
at 60°C (140°F) | 0.4 — 0.7 kQ
at 80°C(176°F) | 0.2 — 0.4kQ
Vacuum Power source voltage 45 —-55V
sensor '
A/C idle—up Resistance at cold 30 -34Q
valve ! i
Heater coil resistance 51-63Q | 51-63Q

Oxygen sensor
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ECU Voltage
+B — E1 IGSWON | 9—-14V
+B1 — E1 IGSWON | 9—14V
BATT — E1 89— 14V
IDL — E2 IG SW ON (Throttle vaive open) | 9 — 14V

VTA — E2 1IG SW ON-(Throttle valve fully closed) 03-—-08YV
IG SW ON (Throttle valve fully open) 3.2—-49YV

PIM — E2 IGSWON | 3.3—-38YV
VC — E2 IGSWON | 45—-55YV
=10 or =20 — EO1 IGSWON | 9—14V
=10 or =20 — E02 IGSWON | 89— 14V
THA — E2 IG SW ON '{lntake air temp. 20°C | 0.5 — 34V
(68°F))
THW — E2 IG SW ON (Coolant temp. 20°C | 0.2 -~ 1.0V
(68°F)
STA — E1 Cranking 6 V or more
IGT — E1 Idiing | Pulse generation
RSC — E1 IGSWON | 9 —14V
RSO — Et IGSWON | 9 — 14V
W — Et No trouble (check engine waming | 9 — 14V
light off) and engine running
AC1 —E2 IG SW ON (Air conditioningON) | 0 — 3V
ACT — E2 IG SW ON (Air conditioning ON) | 45 - 55V

TE1 — E1 1G SW ON (Check connector terminals | 9 — 14V
TE1 — E1 not connected) |

IG SW ON (Check connector terminals | 3 V or less

TE1 — E1 connected)

Resistance
IDL — E2 at throttle valve open | Infinity _
at throttle vaive fully closed | 2,300 Q or less
VTA — E2 at throttle valve fully open | 3,300 — 10,000 Q
at throttle valve fully closed | 200 — 8,000 Q
VC — E2 4,000 — 8500 Q
THA — E2 at intake air temp. 20°C (68°F) 2,000 — 3,000 Q
THW — E2 at coolant temp. 80°C (176°F) | 200 — 400 Q
Gl - G— at cold (—10°C (14°F) to 185 - 275 Q
50°C (122°F))
at hot (50°C (122°F) to 240 — 325 Q
100°C (212°F))
NE+ — NE— at cold (—10°C(14°F)to | 370 — 550 Q
50°C (122°F)

at hot (50°C (122°F)to | 475 — 650 Q
100°C (212°F))
+Bor +B1 — RSC or RSO 193 -223Q

Fuel cut rpm Fuel return rpm 1,400 rpm
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EQOKE
TORQUE SPECIFICATIONS -
Part tightened N-m kgf-cm ft-Ibf

Fuel line for union bolt 29 300 22
' for nut (w/ SST) 30 310 22
(w/o SST) 35 350 25

Fuel pump x Fuel tank AES3 34 35 30 in.-Ibf

AE102 3.9 40 35 in.-lbf

Fuel pressure regulator x Delivery pipe 9.3 95 82 in.-Ibf
Delivery pipe x Cylinder head 15 150 11
Fuel inlet hose x Delivery pipe 29 300 22
Air intake chamber cover x Intake manifold 19 185 14
Air intake chamber stay x Cylinder head 28 290 21
Engine hanger x Cylinder head 28 290 21
Throttle body x Intake manifold 22 220 16
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'COOLING SYSTEM
DESCRIPTION

This engine utilizes a pressurized forced circulation cooling system which includes a thermostat
equipped with a by—pass valve mounted on the inlet side.

OPERATION

BG1IP—04

Water Pump

Radiator
Radiator
L —
J:][ Water OQutlet
1 Cylinder Head
(Exhaust Side)
. Ie (Intake Side)
To Heater

From Heater

Q000

Water Inlet Housing " oe" Block Water Pump

P0O6421
PO6173
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The cooling system is composed of the water jacket (inside the cylinder block and cylinder head),
radiator, water pump, thermostat, electric fan, hoses and other components.

Coolant which is heated in the water jacket is pumped to the radiator, through which and electric
fan blows air to cool the coolant as it passes through. Coolant which has been cooled is then sent
back to the engine by the water pump, where it cools the engine.

The water jacket is a network of channels in the shell of the cylinder block and cylinder head
through which coolant passes. It is designed to provide adequate cooling of the cylinders and
combustion chambers which become heated during engine operation.

RADIATOR
The radiator cools the coolant which has passed through the water jacket and become hot, and
it is mounted in the front of the vehicle.

The radiator consists of an upper tank and lower tank, and a core which connects the two tanks.
The upper tank contains the inlet for coolant from the water jacket and the filler inlet. It also has
a hose attached through which excess coolant or steam can flow. The lower tank has an outlet
and drain cock for the coolant. The core contains many tubes through which coolant flows from
the upper tank to the lower tank as well as to cooling fins which radiate heat away from the
coolant in the tubes. The air sucked through the radiator by the electric fan, as well as the wind
generated by the vehicle’s travel, passes through the radiator, cooling the coolant. Models with
automatic transmission include an automatic transmission fluid cooler built into the lower tank of

' the radiator. A fan with an electric motor is mounted behind the radiator to assist the flow of air
through the radiator. The fan operates when the coolant temperature becomes high in order to
prevent it from becoming too high.

RADIATOR CAP :

The radiator cap is a pressure type cap which seals the radiator, resulting in pressurization of the
radiator as the coolant expands. The pressurization prevents the coolant from boiling even when
the coolant temperature exceeds 100°C (212°F). A relief valve (pressurization valve) and a
vacuum valve (negative pressure valve) are built into the radiator cap. The relief valve opens and
lets steam escape through the overflow pipe when the pressure generated inside the cooling
system exceeds the limit (coolant temperature: 110 — 120°C (230 — 248°F), pressure; 59 —
103 kPa (0.60 — 1.05 kgf/cm?, 8.5 — 14.9 psi). The vacuum valve opens to alleviate the vacuum
which develops in the coolant system after the engine is stopped and the coolant temperature
drops. The valve’s opening allows the coolant in the reservoir tank to return to the cooling
system.

RESERVOIR TANK
The reservoir tank is used to catch coolant which overflows the cooling system as a result of
volumetric expansion when the coolant is heated. The coolant in the reservoir tank returns to the
radiator when the coolant temperature drops, thus keeping the radiator full at all times and
avoiding needless coolant |oss. '
Check the reservoir tank level to learn if the coolant needs to be replenished.

WATER PUMP
The water pump is used for forced circulation of coolant through the cooling system. It is
mounted on the front of the cylinder block and driven by a alternator drive belt.
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THERMOSTAT _
The thermostat has a wax type by—pass valve and is mounted in the water inlet housing. The

thermostat includes a type of automatic valve operated by fluctuations in the coolant tempera-
ture. This valve closes when the coolant temperature drops, preventing the circulation of coolant
through the engine and thus permitting the engine to warm up rapidly. The valve opens when the
coolant temperature has risen, allowing the circulation of coolant. Wax inside the thermostat
expands when heated and contracts when cooled. Heating the wax thus generates pressure
which overpowers the force of the spring which keeps the valve closed, thus opening the valve.

When the wax cools, its contraction causes the force of the spring to take effect once more,

closing the valve. The thermostat in this engine operates at a temperature of 82°C (180°F).

PREPARATION
BaI-03
SST (SPECIAL SERVICE TOOLS)
09216—00020 Belt Tension Gauge
09216—00030 Belt Tension Gauge Cable
eé 09230-01010 Radiator Service Tool Set
g =z
oo oo 0052
09236—-00101 Water Pump Overhaul Tool Set
<=
& ST
@fg e
""""" (09236—15010) Bearing Stay
g
............... ( 09237—00010)WaterPump Bearing Remover &
@ Replacer
=
................................ s -B“ring s
G
............................................................. (0923..? 5 S
EQ1IV-02

RECOMMENDED TOOLS

09082—00015 TOYOTA Electrical Tester
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EQUIPMENT

Heater

EaIw-oz

Radiator cap tester

Thermometer

Torque wrench

Ea1aX—-04

COOLANT

Item Capacity Classification
Engine coolant (w/ Heater) Ethylene—glycol base

AE93 series
M/T 6.0 liters (6.3 US gts, 5.3 Imp. qts)
A/T 6.2 liters (6.6 US qts, 5.5 Imp. qts)
AE102 series
Radiator size 526 x 350 x 16 5.2 liters (5.5 US qts, 4.6 Imp. qts)
Radiator size 642 x 350 x 16 5.5 liters (5.8 US gts, 4.8 Imp. gts)

SSM (SPECIAL SERVICE MATERIALS)

08826—00100 Seal Packing 1282B, Water pump seal
Three Bond 1282B or equivalent

08833—00080 Adhesive 1344, Engine drain plug
THREE BOND 1344,
LOCTITE 242 or equivalent
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P10369 P10370 : 206199

Drain Cock
POTOI8

Adhesive

COOLANT CHECK AND
REPLACEMENT

1l

(a)

(b)

(c)

(a)

(b)

(c)

(d)

CHECK ENGINE COOLANT LEVEL AT RESERVOIR
TANK

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.

CHECK ENGINE COOLANT QUALITY

Remove the radiator cap.

CAUTION: To avoid the danger of being burned, do not
remove it while the engine and radiator are still hot, as
fluid and steam can be blown out under pressure.

There should not be any excessive deposits of rust or
scales 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.

REPLACE ENGINE COOLANT

Remove the radiator cap.

CAUTION: To avoid the danger of being burned, do not
remove it while the engine and radiator are still hot, as
fluid and steam can be blown out under pressure.

Drain the coolant from the radiator drain cock and
engine drain plug. (The engine drain plug is the front
right of engine block.)

Apply adhesive to two or three threads of the engine
drain plug '
Adhesive:
Part No. 08833—00080, THREE BOND 1344,
LOCTITE 242 or equivalent
Close the drain cock and plug.
Torque (Engine drain plug):
29 N-m (300 kgf-cm, 22 ft.Ibf)
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(e) Slowly fill the system with coolant.

e Use a good brand of ethylene—glycol base coo-
lant and mix it according to the manufacturer’s
directions.

e Using coolant which includes more than 50 %
ethylene—glycol (but not more than 70 %) is
recommended.

NOTICE:

L Do not use a alcohol type coolant.

° The coolant should be mixed with demineralized
water or distilled water.

Capacity (w/ Heater):

AE93 series

M/T
6.0 liters (6.3 US qts, 5.3 imp. qts)

A/T

6.2 liters (6.6 US qgts, 5.5 Imp. qts)
AE102 series
Radiator size 526 x 350 x 16

5.2 liters (5.5 US qts, 4.6 Imp. qts)
Radiator size 642 x 350 x 16

5.5 liters (5.8 US qts, 4.8 Imp. qgts)

() Reinstall the radiator cap.
(g) Warm up the engine and check for leaks.
(h) Recheck the coolant level and refill as necessary.
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WATER PUMP
COMPONENTS FOR REMOVAL AND
INSTALLATION

High-Tension Cord

PCV Hose
Protector

| 9.3 (95, 82in.Ibf) |

==\ Head Cover

No. 2 Water
Oil Dipstick and Inlet

i |
Guide Assembly ﬁ o Gasket

No. 3 Timing
Belt Cover * O-Ring

g (3 ) II
. Gl I 0
I Water Pump

Water Pump Pulley

No. 2 Timing Belt Cover

Drive Belt

[ N'm (kgf-cm, ft-Ibf) | : Specified torque
€ Non-reusable part

P10380
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N VD) A9

BT

WATER PUMP REMOVAL

1-

(a)

(b)
(c)

(a)

(b)
(c)

DRAIN ENGINE COOLANT

REMOVE ALTERNATOR DRIVE BELT AND WATER
PUMP PULLEY
Loosen the four water pump pulley bolts.

Loosen the pivot bolt and adjusting lock bolt.
Loosen the adjusting bolt, and remove the drive belt.

REMOVE CYLINDER HEAD COVER
Disconnect the following wires and clamps:
(1) Alternator connector

(2) Alternator wire

(3) Oil pressure switch connector

(4) Two wire clamps

Remove the two bolts and wire harness protector.
Disconnect the engine wire harness from the cylinder
head cover.
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(d) 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.

(e) Disconnect the PCV hoses from the cylinder head
cover.

() Remove the four cap nuts, seal washers, cylinder head
cover and gasket.

4. REMOVE NO.3 AND NO.2 TIMING BELT COVERS
Remove the six bolts, No.3, and No.2 timing belt

covers.
5. DISCONNECT WIRE HARNESS PROTECTOR

6. REMOVE OIL DIPSTICK AND GUIDE

(a) Remove the mounting bolt.

(b) Pull out the dipstick guide together with the dipstick.
(¢) Remove the O—ring from the dipstick guide.
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7. REMOVE WATER PUMP AND NO.2 WATER INLET _

(a) Disconnect the water temperature sender gauge con-
nector.

(b) Remove the two nuts holding the No.2 water inlet to
the cylinder head. :

(c) Remove the three bolts and water pump together with
the No.2 water inlet.

(d) Remove the O—ring from the cylinder block.

P1023%2

8. SEPARATE WATER PUMP AND NO.2 WATERINLET

WATER PUMP INSPECTION

INSPECT WATER PUMP _
Turn the pulley and check that the water pump bear-
ing moves smoothly and quietly.
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COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

€ Seal
Water Pump Bearing

4 Bearing
Water Pump
@ Gasket Suction Cover
@ 4 Rotor
Pulley Seat
[9.1 (92.5. 80 in.-lbf) |
[ N:m (kgf-cm, ft-Ibf) | : Specified torque
€ Non-reusable part
P10
mm-a

WATER PUMP DISASSEMBLY

(See Components for Disassembly and Assembly)
1. REMOVE WATER PUMP SUCTION COVER
(a) Remove the four bolts. '

(b) Using a screwdriver, pry off the water pump suction
cover.
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P10282

2.

(a)

(b)

(c) -

(d)

REMOVE PULLEY SEAT )
Using SST and a press, press the shaft of the bearing

and remove pulley seat.
SST 09236—00101 (09237—00010, 09237 —00050)

REMOVE WATER PUMP BEARING

Using a grinding wheel, grind the water pump rotor as
shown.

NOTICE: Do not grind water pump bearing shaft.

Gradually heat the water pump body to approx. 85°C
(185°F).

Using SST and a press, press the shaft of the bearing
and remove the rotor and bearing.
SST 09236—00101 (09237—-00010, 09237 —00050)

Remove the seal set from the water pump body.
NOTICE: Do not damage the water pump body.

REMOVE SEAL
Using SST and a press, prsss out the seal.
SST 09236—00101 (09236—15010)
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WATER PUMP ASSEMBLY

Approx. 85°C /!

(See Components for Disassembly and Assembly)
HINT: Always assemble the water pump with a new
seal set, a new rotor and a new bearing.

1. INSTALL WATER PUMP BEARING

(a) Gradually heat the water pump body to approx. 85°C
(185°F).

P10283

(b) Using SST and a press, press the outer race of the
bearing until its surface with the water pump body

surface.
SST 09236—00101 (09237—-00020)

P10297

2. INSTALL SEAL
(a) Apply a seal packing to a new seal and pump body.
Seal packing:
Part No. 08826 — 00100 or equivalent

(b) Using SST and a press, press in the seal.
SST 09236—00101 (09237 —00020)

3. INSTALL PULLEY SEAT
Using SST and a press, prss in the pulley seat on the
water pump bearing shaft to 76.7 mm (3.020 in.) from
the installation surface of the pump body.
SST 09236—00101 (09237 —00020)
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4.
(a)

(b)

(c)

INSTALL ROTOR
Install a new packing and seat into the rotor.

Apply a little silicon oil to the seal and rotor contact
surface.

Using a press, prss in a new rotor on the water pump
bearing shaft to 7.8 mm (0.307 in.) from the installa-
tion surface of the pump body.

INSTALL WATER PUMP SUCTION COVER

Install the water pump suction cover with a new
gasket and the four bolts.

Torque: 9.1 N-m (92.5 kgf-cm, 80 in.-Ibf)

CHECK THAT WATER PUMP ROTATES
SMOOTHLY
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1.

(a)
(b)

(c)

(d)

(a)
(b)
(c)

WATER PUMP INSTALLATION

(See Components for Removal and Installation )

ASSEMBL WATER PUMP AND NO.2 WATER INLET

INSTALL WATER PUMP AND NO.2 WATER INLET
Place a new O—ring in position on the cylinder block.
Place a new gasket in position on the cylinder head so
that the upper mark is toward the upper side.

Temporarily install the water pump and No.2 water
inlet with the three bolts and two nuts.

Tighten the bolts and nuts.
Torque: 14 N-m (145 kgf-cm, 11 ft-Ibf) for bolt
Torque: 15 N-m (150 kgf-cm, 11 ft.Ibf) for nut

INSTALL OIL DIPSTICK GUIDE AND DIPSTICK
Install a new O—ring to the dipstick guide.

Apply soapy water to the O —ring.

Push in the dipstick guide together with the dipstick,
and install it with the bolt.

Torque: 9.3 N-m (95 kgf-cm, 82 in.-Ibf)

CONNECT WIRE HARNESS PROTECTOR
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5.

(@)
(b)

(c)
(d)

(f)

(9)

(e)

INSTALL NO.2 AND NO.3 TIMING BELT COVERS
Install the No.2 and No.3 timing belt covers with the
six bolts.

INSTALL CYLINDER HEAD COVER
Remove any old packing (FIPG) material.
Apply seal packing to the cylinder head as shown in
the illustration.
Seal packing:
Part No. 08826 — 00080 or equivalent

Install the gasket to the cylinder head cover.
Install the cylinder head cover with the four seal

washers and cap nuts.
Torque: 5.9 N-m (60 kgf.cm, 52 in.-1bf)

Connect the PCV hoses to the cylinder head cover.
Connect the four high—tension cords to the spark

plugs.

Install the engine wire harness and protector with the
two bolts.
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(a)

(b)

(c)

Water
Pump

l Alternator

Crankshaft

(h) Connect the following wires and clamps:

(1) Alternator connector

(2) Alternator wire

(3) Oil pressure switch connector
(4) Two wire clamps

INSTALL WATER PUMP PULLEY AND
ALTERNATOR DRIVE BELT

Temporarily install water pump pulley with the four
bolts.

Install the drive belt with the ajusting bolt and pivot
bolt.

Tighten the four water pump pulley bolts.

ADJUST DRIVE BELT
Adjust the drive belt deflection by pressing on the belt
at the points indicated in the illustration with 98 N (10
kgf. 22 Ibf) of pressure.
Drive belt deflection:
New belt
7 — 9 mm (0.28 — 0.35in.)
Used belt
115 — 13.5 mm (0.453 — 0.531 in.)
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EC0003 ECO004

SSTA

SSTB

SSTA

CORRECT

WRONG

WRONG

9.

10.

[Reference]
Using SST, check the drive belt tension.
SST A 09216—00020,
SST B 09216—00030
Drive belt tension:
New belt

- 70 — 80 kaf
Used belt

30 — 45 kgf

HINT:

e “New belt" refers to a belt which has been used
less than 5 minutes on a running engine.

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

e  After installing the belt, check that it fits properly

in the ribbed grooves.

e Check by hand to confirm that the belt has not
slipped out of the groove on the bottom of the

pulley.

or belt tension.
FILL WITH ENGINE COOLANT

START ENGINE AND CHECK FOR COOLANT

LEAKS

After installing a new belt, run the engine for
about 5 minutes and recheck the belt deflection
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THERMOSTAT
COMPONENTS FOR REMOVAL AND

'INSTALLATION

Water Inlet

Water Temp.
Switch Connector

. lll Thermostat

¥ Gasket

| 9.3(95 82in.1bf) |

[ N-m (kgf-cm, ft-Ibf) | : Specified torque
4 Non-reusable part

THERMOSTAT REMOVAL

(See Components for Removal and Installation)
HINT: Removal of the thermostat would have an
adverse effect, causing a lowering of cooling effi-
ciency. Do not remove the thermostat, even if the
engine tends to overheat.

1. DRAIN ENGINE COOLANT

2. DISCONNECT WATER TEMPERATURE SWITCH
CONNECTOR

Discor?rf;ﬁ\

POT019
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3.
(a)

(b)
(c)

(a)
(b)

(c)

(d)

THERMOSTAT INSPECTION

INSPECT THERMOSTAT

REMOVE WATER INLET AND THERMOSTAT
Remove the two nuts and water inlet from the water
inlet housing.

Remove the thermostat.

Remove the gasket from the thermostat.

HINT: The thermostat is numbered with the valve
opening temperature.

Immerse the thermostat in water and gradually heat
the water.
Check the valve opening temperature.
Valve opening temperature:

80 — 84°C (176 — 183°F)
If the valve opening temperature is not as specified,
replace the thermostat.

Check the valve lift.
Valve lift:
8 mm (0.31 in.) or more at 95°C (203°F)
If the valve lift is not as specified, replace the ther-
mostat.
Check that the valve spring is tight when the ther-
mostat is fully closed.
If not closed, replace the thermostat.
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New Gasket

P07019

Reconnect

EQ1T4~-01

THERMOSTAT INSTALLATION

(See Components for Removal and Installation)

1.
(a)

PLACE THERMOSTAT IN WATER INLET HOUSING
Install a new gasket to the thermostat.

(b) Align the jiggle valve of the thermostat with the upper

side of the stud bolt, and insert the thermostat in the
water inlet housing. -

HINT: The jiggle valve may be set within 10° of either
side of the prescribed position.

INSTALL WATER INLET
Install the water inlet with the two nuts.
Torque: 8.3 N-m (95 kgf-cm, 82 in.-Ibf)

CONNECT WATER TEMPERATURE SWITCH
CONNECTOR

FILL WITH ENGINE COOLANT
START ENGINE AND CHECK FOR COOLANT
LEAKS
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Radiator Cap

. | CO1242

RADIATOR

RADIATOR CLEANING

RADIATOR INSPECTION

1.

(a)

(b)

-0

Using water or a steam cleaner, remove any mud and
dirt from the radiator core.

NOTICE: If using a high pressure type cleaner, be careful
not to de form the fins of the radiator core. If the cleaner
nozzle pressure is 2,942 — 3,432 kPa (30 — 35 kgf/cm’,
427 — 498 psi), keep a distance of at least 40 — 50 cm
(15.75 — 19.69 in.) between the radiator core and cleaner
nozzle.

_EataM-a2

REMOVE RADIATOR CAP

CAUTION: To avoid the danger of being burned, do not
remove it while the engine and radiator are still hot, as
fluid and steam can be blown out under pressure.

INSPECT RADIATOR CAP
NOTICE: When performing steps (a) and (b) below, keep
the radiator pump tester at an angle of over 30° above
the horizontal.
Using a radiator cap tester, slowly pump the tester
and check that air is coming from the relief valve.
Pump speed:

1 push/3 seconds or more
NOTICE: Push the pump at a constant speed.
If air is not coming from the relief valve, replace the
radiator cap.
Pump the tester several times and measure the relief
valve opening pressure.
Pump speed:
1st time

1 push/1 second or less
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(a)

(b)
(c)

2nd time or more
Any speed
Standard opening pressure:
74 — 103 kPa
(0.75 — 1.05 kgf/cm? 10.7 — 14.9 psi)
Minimum opening pressure:
59 kPa (0.6 kgf/cm?, 8.5 psi)
If the opening pressure is less than minimum, replace
the radiator cap.

INSPECT COOLING SYSTEM FOR LEAKS

Fill the radiator with coolant and attach a radiator cap
tester to the water filler.

Warm up the engine.

Pump it to 118 kPa (1.2 kgf/cm? 17.1 psi), and check
that the pressure does not drop.

If the pressure drops, check the hoses, radiator or
water pump for leaks. If no external leaks are found,
check the heater core, cylinder block and head.

REINSTALL RADIATOR CAP




EG-266 ENGINE — COOLING SYSTEM

COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY |

Upper tank

& O-R;Ilg

[ |

Qil Cooler
— e 2

Lower Tank

€ Non-reusable part

RADIATOR DISASSEMBLY

(See Components for Disassembly and Assembly)
1. ASSEMBLY OF SST
SST 09230—-01010
(a) Install the claw to the overhaul handle, inserting it in
the hole in part “A" as shown in the diagram.
(b) While gripping the handle, adjust the stopper bolt so
Overhaul Handle  ¢o120s that dimension "B” shown in the diagram is 0.2—0.5
mm (0.008—0.020 in.).
NOTICE: If this adjustment is not performed, the claw
may be damaged.
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2.

(a)
(b)

(a)

(b)
(c)

1.
(a)

(b)
(c)

(d)

(e)

UNCAULK LOCK PLATES
Using SST to release the caulking, squeeze the handle
until stopped by the stopper bolt.

SST 09230—-01010

REMOVE TANKS AND O—RINGS
Lightly tap the radiator hose inlet (or outlet) with a
soft—faced hammer and remove the tank.

Remove the O—ring.

(A/T)

REMOVE OIL COOLER FROM LOWER TANK
Remove the pipes. '

HINT: Make a note of the direction to face the pipes.
Remove the nuts, and plate washers.

Remove the oil cooler and O—rings.

RADIATOR ASSEMBLY

(See Conponents for Disassemby and Assembly)

(A/T)

INSTALL OIL COOLER TO LOWER TANK

Clean the O—ring contact surface of the lower tank
and oil cooler.

Install new O—rings (1) to the oil cooler (2).

Install the oil cooler (2) with the O—rings (1) to the
lower tank (3). ' E '
Install the plate washers (4), and nuts (5). Torque the
nuts (5).

Torque: 8.3 N-m (85 kgf-cm, 74 in.-Ibf)

Install the pipes (6).

Torque: 22 N-m (220 kgf-cm, 16 ft-Ibf)

HINT: Face the pipes in the same direction as before
disassembly.
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Lock Plate

Lock Plate

C01267

U

X Twisted

d

X Twisted
C00317

(CORRECT )

X Eﬁnk

WRONG LockL

i Plate
, S oo R

POTA53

Dimension “B”

Part "A"

, Do

55T Stopper Bolt.

=4

|Punch Assembly

Overhaul Handle co1206

2.

(a)

(b)
(c)

(a)

(b)

(a)

INSPECT LOCK PLATE

Inspect the lock plate for damage.

HINT: :

e [f the sides of the lock plate groove are deformed,
reassembly of the tank will be impossible.

e Therefore, first correct any deformation with
pliers or like object. Water leakage will result if
the bottom of the lock plate groove is damaged

_or dented, Therefore, repair or replace if neces-
sary.

INSTALL NEW O—RINGS AND TANKS

After checking that there are no foreign objects in the

lock plate groove, install the new O—ring without

twisting it.

HINT: When cleaning the lock plate groove, lightly rub

it with sand paper without scratching it. '

Install the tank without damaging the O—ring.
Tap the lock plate with a soft—faced hammer so that
there is no gap between it and the tank.

ASSEMBLY OF SST

SST 09230-01010

Install the punch assembly to the overhaul handle,
inserting it in the hole in part "A” as shown in the
illustration.

While gripping the handle, adjust the stopper bolt so
that dimension "B” shown in the diagram is 7.7 mm
(0.30 in.).

CAULK LOCK PLATE

Lightly press SST against the lock plate in the order
shown in the illustration. After repeating this a few
times, fully caulk the lock plate by squeezing the
handle until stopped by the stopper bolt.

SST 09230-01010
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Tank | | |
i
Lock

HINT:
e Do not stake the areas protruding around the
pipes, brackets or tank ribs.

e The points shown in the illustration and oil cooler
near hear (A/T) cannot be staked with the SST.
Use a plier or like object and be careful not to
damage the core plates.

(b) Check the lock plate height (H) after completing the
caulking.
Plate height: .
7.75 — 8.25 mm (0.305 — 0.325 in.)
If not within the specified height, adjust the stopper
bolt of the handle again and perform the caulking
again.

6. INSPECT FOR WATER LEAKS

(a) Tighten the drain plug.

(b) Plug the inlet and outlet pipes of the radiator with
SST.
SST 09230-01010

(¢) Using a radiator cap tester, apply pressure to the
radiator.
Test pressure: 177 kPa (1.8 kaf/cm?, 26 psi)

(d) Inspect for water leaks.
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HINT: On radiators with resin tanks, there is a clear-
ance between the tank and lock plate where a minute
amount of air will remain, giving the appearance of an
or leak when the radiator is submerged in water.
Therefore, before performing the water leak test, first
switch the radiator around in the water until all air
bubbles disappear.

7. PAINT LOCK PLATES
HINT: If the water leak test checks out okay, allow the
radiator to completely dry and then paint the lock
plates.
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ELECTRIC COOLING FAN
PART LOCATION

AES3 RDI
H-Fuse No. 1 JB
(30 A)

No. 2 JB ' 5—|
)
[
(]

—3 | II:I Cooling Fan Relay
— ("FAN NO.1")
=== /
C 3 )
| DUS— | S——
e

Engine Main Relay
("ENGINE MAIN*")

e

ECU-IG
Fuse |
(15 A)
7 Y

ALT AM1

H-Fuse H-Fuse Water Temp. Switch

(100 A) (40 A) Cooling Fan

AE102

Cooling Fan Relay ("FAN NO. 1”)

Engine Main Relay .
No. 2 JB ("ENGINE MAIN") : No. 1 JB
e

< | AT T L
00000 L e b

ECU-1G

Cooling Fan MAIN FL (2.0 L) FuseA
P10383 Water Temp. Switch (15 A)
P10411
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marc-of
SYSTEM CIRCUIT
AE93
Ignition Switch
ECU-IG
—OZR0-
RDI
30A
Engine Main Cooling Fan Relay
AM1 (& Relay “FAN NO.1")
40A % ("ENGINE MAIN") : 2
A/C
ALT Pressure (w/0 A/C)
e
zar:;' @ Fan Motor
Battery Switch
L L L
AE102

Ignition Switch

ECU-IG
15A
Ol
OZA0-
FAN
30A ]
AM1 Engine Main Cooling Fan Relay
40A Relay ("FAN NO.1")
("ENGINE MAIN")
ALT ¢
100A AC
Pressure (w/0 A/C)
MAIN 2 . Switch
FL
3.0W
Water
Temp. Fan Motor
Bettery Switch

il}

P10245
206149

PO7159
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B1TE-01

On—Vehicle Inspection

1. INSPECT COOLING FAN OPERATION AT LOW
TEMPERATURE (Below 83°C (181°F))
(a) Turn the ignition switch ON.

(b) Check that the cooling fan stops.
If not, check the cooling fan relay and water temper-
ature switch, and check for a separated connector or
severed wire between the cooling fan relay and water
temperature switch.

(c) Disconnect the water temperature switch connector.

(d) Check that the cooling fans rotates.
If not, check the fuses, engine main relay, cooling fan
relay, cooling fan, and check for a short circuit be-
tween the cooling fan relay and water temperature
switch.

Reconnect the water temperature switch connector.

w (e)

Reconnect
PO7018 203202
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Above 93°C

2.

(a)

(b)

INSPECT COOLING FAN OPERATION AT HIGH
TEMPERATURE (Above 93°C (199°F))

Start the engine, and raise coolant temperature to
above 93°C (199°F).

Check that the cooling fans rotates. |
If not, replace the water temperature switch.

ELECTRIC COOLING FAN COMPONENTS
INSPECTION

1.
(a)

(b)

(b)

INSPECT WATER TEMPERATURE SWITCH

Using an ohmmeter, check that there is no continuity
between the terminals when the coolant temperature
is above 93°C (199°F).

Using an ohmmeter, check that there is continuity
between the terminals when the coolant temperature
is below 83°C (181°F).

If continuity is not as specified, replace the switch.
INSPECT COOLING FAN RELAY ("FAN NO.17)
Inspect relay continuity '

Using an ohmmeter, check that there is continuity
between terminals 1 and 2.

Check that there is continuity between terminals 3
and 4. _

If continuity is not as specified, replace the relay.
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AE93

C00104

No Continuity

AE102

NO0O0331

No continuity

Ohmmeter

Ohmmeter
CjNo

i
O

Sicontinuity

Ohmmeter

BEOO75

Ohmmeter

[g)] continuity
o
il
|

O

BEOO76

E.
(a)
(b)

(a)
(b)
(c)

B.
(a)
(b)
(c)
4.
(a)
(b)

(c)

(d)

Inspect relay operation

Apply battery voltage across terminals 1 and 2.
Using an ohmmeter, check that there is no continuity
between terminals 3 and 4.

If operation is not as specified, replace the relay.

INSPECT ENGINE MAIN RELAY ("ENGINE MAIN®)
Inspect relay continuity

Using an ohmmeter, check that there is continuity
between terminals 1 and 3.

Check that there is continuity between terminals 2
and 4.

Check that there is no continuity between terminals 4
and 5.

If continuity is not as specified, replace the relay.

Inspect relay opération

Apply battery voltage across terminals 1 and 3.
Using an ohmmeter, check that there is no continuity
between terminals 2 and 4.

Check that there is continuity between terminals 4
and 5. '
If operation is not as specified, replace the relay.
INSPECT COOLING FAN

Disconnect the cooling fan connector.

Connect battery and ammeter to the cooling fan
connector.

Check that the cooling fan rotates smoothly, and
check the reading on the ammeter.

Standard amperage:

AE93
57—-77A
AE102
58 - 74A

Reconnect the cooling fan connector.
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COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

Cooling Fan
(AE102)

Cooling Fan
(AES3)

Fan Shroud
P10300

" ELECTRIC COOLING FAN DISASSEMBLY

1. REMOVE FAN
Remove the nut and fan.

2. REMOVE FAN MOTOR
Remove the screws and fan motor.

ELECTRIC COOLING FAN ASSEMBLY

1. INSTALL FAN MOTOR
2. INSTALL FAN
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SERVICE SPECIFICATIONS

BOOTL-0A
SERVICE DATA
Drive belt Deflection with 98 N (10 kgf, 22.0 Ibf)
— New belt 7 — 9 mm (0.28 — 0.35 in.)
— Used belt 11.5 — 13.5 mm (0.453 — 0.531 in.)
Tension with SST
— New belt 70 — 80 kgf
— Used belt 30 — 45 kgaf
Thermostat Valve opening temperature 80 — 84°C (176 — 183°F)
Valve lift (at 95°C (203°F)) ' 8 mm (0.31 in.) or more
Radiator cap Relief valve opening pressure (STD) 74 — 103 kPa (0.75 — 1.05 kgf/cm? 10.7 — 14.9 psi)
Relief vaive opening pressure (Limit) 59 kPa (0.6 kaf/cm?, 8.5 psi)
Radiator Plate height | 7.75 — 8.25 mm (0.3051 — 0.3248 in.)
Electric Rotating amperage (AES3) 57 —-77A
cooling fan Rotating amperage (AE102) 58—-74A
EGOTM —0C
TORQUE SPACIFICATIONS
_ Part tightened N-m kgf-cm ft-Ibf
Cylinder block x Drain plug 29 300 22
Water pump body x Water pump suction cover 9.1 925 80 in.-lbf
Water pump x Cylinder block 14 145 11
Oil dipstick guide x No.2 water inlet 9.3 95 82 in.-lbf
No.2 water inlet x Cylinder head 18 : 150 11
Water inlet x Water inlet housing 93 . 95 82 in.-Ibf
Cylinder head cover x Cylinder head 59 60 52 in.-Ibf
Radiator pipe x Lower tank 22 220 16
Oil cooler (Radiator) x Lower tank 83 85 74 in.-Ibf
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LUBRICATION SYSTEM
DESCRIPTION .

A fully pressurized, fully filtered lubrication system has been adopted for this engine.

0il Cooler
P10362
CAMSHAFT DRIVE | ___
| GEAR (EX) P
_____ PISTON & VALVE LIFTERS & | __ !
4 CYLINDERS VALVE STEMS .
1

f ] CAMS  |----i
1 ]

k- - --{CONNECTING RODS] |[CAMSHAFT JOURNALS)|
: CAMSHAFT DRI-
: VEN GEAR (IN)
L----{ CRANKSHAFT | [ CYLINDER HEAD | '

el == = — = = - —— = ===

[ OILFALTER || RELIEF VALVE |
]

]

]

|

)

I

! !
! 1
| [
| |
! |
: .
I

: ~{ OIL COOLER | !
; [ RELIEFVALVE | |  oiLPUMP | |
i i :
i :
i [

E | OIL STRAINER |
¥ [} \
I OIL PAN l

vozraz



ENGINE — LUBRICATION SYSTEM EG-279

A pressure feeding lubrication system has been adopted to supply oil to the moving parts of this
engine. The lubrication system consists of an oil pan, oil pump, oil filter and other external parts
which supply oil to the moving parts in the engine block. The oil circuit is shown in the illustration
at the top of the previous page. Oil from the oil pan is pumped up by the oil pump. After it passes
through the oil filter, it is through the various oil holes in the crankshaft and cylinder block. After
passing through the cylinder block and performing its lubricating function, the oil is returned by
gravity to the oil pan. A dipstick on the side of the oil pump is provided to check the oil level.

OIL PUMP

The oil pump pumps up oil from the oil pan and feeds it under pressure to the various parts of the
engine. An oil strainer is mounted in front of the inlet to the oil pump to remove impurities. The
oil pump itself is a trochoid type pump, inside of which is a drive rotor and a driven rotor. When
the drive rotor rotates, the driven rotor rotates in the same direction, and since the axis of the
drive rotor shaft is different from the center of the driven rotor, the space between the two rotors
is changed as they rotate. Oil is drawn in when the space widens and is discharged when the
space becomes narrow.

OIL PRESSURE REGULATOR (RELIEF VALVE)
At high engine speeds, the engine oil supplied by the oil pump exceeds the capacity of the engine
to utilize it. For that reason, the oil pressure regulator works to prevent an oversupply of oil.
During normal oil supply, a coil spring and valve keep the by —pass closed, but when too much oil
is being fed, the pressure becomes extremely high, overpowering the force of the spring and
opening the valves. This allows the excess oil to flow through the valve and return to the oil pan.

OIL FILTER

The oil filter is a full flow type filter with a relief valve built into the paper filter element. Particles
of metal from wear, airborne dirt, carbon and other impurities can get into the oil during use and
could cause accelerated wear or seizing it allowed to circulate through the engine. The oil filter,
integrated into the oil line, removes these impurities as the oil passes through it. The filter is
mounted outside the engine to simplify replacement of the filter element. A relief valve is also
included ahead of the filter element to relieve the high oil pressure in case the filter element
becomes clogged with impurities. The relief valve opens when the oil pressure overpowers the
force of the spring. Oil passing through the relief valve by —passes the oil filter and flows directly
into the main oil hole in the engine.
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PREPARATION
SST (SPECIAL SERVICE TOOLS) -
09032—-00100 Oil Pan Seal Cutter
09223—-41020 Crankshaft Rear Oil Seal
Replacer
09309—37010 Transmission Bearing Replacer Crankshaft front oil seal
09228—06500 Qil Filter Wrench
09816—30010  Oil Pressure Switch Socket
RECOMMENDED TOOLS o
=t % 09200—00010 Engine Adjust Kit
09905—-00013 Snap Ring Pliers
EQUIPMENT e

Oil pressure gauge

Torque wrench
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EG-281

ES14X—0%
LUBRICANT
Item Capacity Classification
Engine oil (w/ Oil cooler) APl grade SG or better
Dry fill 4.7 liters (5.0 US qts, 4.1 Imp. qts)
Drain and refill
w/ Qil filter change 3.7 liters (3.9 US qts, 3.3 Imp. qts)
w/o Oil filter change 3.5 liters (3.7 US qts, 3.1 Imp. qts)
Engine oil (w/o Oil cooler)
Dry fill 4.3 liters (4.5 US qts, 4.0 Imp. qts)
Drain and refill . )
w/ Oil filter change 3.7 liters (3.9 US qts, 3.3 Imp. qts)
w/o Qil filter change 3.5 liters (3.7 US qts, 3.1 Imp. qts)
BalaY 02

SSM (SPECIAL SERVICE MATERIALS)

08826—00080 Seal packing or equivalent

Oil pan

08833—-00080 Adhesive 1344,
THREE BOND 1344,
LOCTITE 242 or equivalent

Oil pressure switch
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Recommended Viscosity (SAE) :

-30 )

S Y O |

[ 1T 1 I | L1
oc-29 -18 -7 4 16 27 38

°F —-20 0 20 40 60 80 100
TEMPERATURE RANGE ANTICIPATED BEFORE NEXT OIL CHANGE

POE310

OIL PRESSURE CHECK

1.

(a)

(b)

Aol

CHECK ENGINE OIL QUALITY
Check the oil for deterioration, entry of water, disco-
loring or thinning.
If the quality is poor, replace the oil.
Oil grade:
API grade SG or better
If it is impossible to get SG or better, you may use SF
grade.
Recommended viscosity:
Refer to illustration
CHECK ENGINE OIL LEVEL
The oil level should be between the “L" and "F” marks
on the dipstick.
If low, check for leakage and add oil up to "F” mark.

REMOVE OIL PRESSURE SWITCH, AND INSTALL
OIL PRESSURE GAUGE

Using SST, remove the oil pressure switch.

SST 09816—30010

Install the oil pressure gauge.

WARM UP ENGINE
Allow the engine to warm up to normal operating
temperature.
CHECK OIL PRESSURE
Oil pressure:
At idle
29 kPa (0.3 kgf/cm?, 4.3 psi) or more
At 3,000 rpm
245 — 490 kPa (2.5 — 5.0 kgf/cm? 36 — 71 psi)
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Adhesive

6. REMOVE OIL PRESSURE GAUGE, AND REINSTALL
OIL PRESSURE SWITCH

(a) Remove the oil pressure gauge.

(b) Apply adhesive to two or three threads of the oil

pressure switch.
Adhesive:
Part No. 08833—00080, THREE BOND 1344,

LOCTITE 242 or equivalent

(c) Using SST, install the oil pressure switch.
SST 09816—30010

7. START ENGINE, AND CHECK FOR OIL LEAKS
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OIL AND FILTER REPLACEMENT

ET7-02

CAUTION:

® Prolonged and repeated contact with mineral oil will
result in the removal of natural fats from the skin,
leading to dryness, irritation and dermatitis. In ad-
dition, used engine oil contains potentially harmful
contaminants which may cause skin cancer.

° Care should be taken, therefore, when changing
engine, oil to minimize the frequency and length of
time your skin is exposed to used engine oil. Pro-
tective clothing and gloves that cannot be penet-
rated by oil should be worn. The skin should be
thoroughthly washed with soap and water, or use
water — less hand cleaner, to remove any used
engine oil. Do not use gasoline, thinners, or solvents.

° In order to preserve the environment, used oil and
used oil filter must be disposed of only at designated
disposal sites.

1. DRAIN ENGINE OIL

(a) Remove the oil filler cap.

(b) Remove the oil drain plug, and drain the oil into a
container. '

2. REPLACE OIL FILTER
(a) Using SST, remove the oil filter.
SST 09228-06500

w/ Oil Cooler w/o Oil Cooler (b) Clean the oil filter contact surface on the oil filter
mounting.
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(¢) Lubricate the filter rubber gasket with clean engine
oil.

Clean Engine Oil

(d) Tighten the oil filter by hand until the rubber gasket
contacts the seat of the filter mounting.

(e) Using SST, give it an additional 3/4 turn to seat the
filter. -
SST 09228-06500

3. FILL WITH ENGINE OIL

(a) Clean and install the oil drain plug with a new gasket.
Torque: 34 N-m (350 kgf-cm, 25 ft-1bf)

(b) Fill with new engine oil.
Oil grade: (See step 1 Oil Pressure Check)
Capacity (w/ Oil cooler):

Drain and refill
w/ Qil filter change
3.7 liters (3.9 US qts, 3.3 Imp. qts)
w/o Oil filter change
3.5 liters (3.7 US qts, 3.1 Imp. qts)
Dry fill
4.7 liters (5.0 US qts, 4.1 Imp. qts)
Capacity (w/o Oil cooler):
Drain and refill
w/ Oil filter change
3.7 liters (3.9 US qts, 3.3 Imp. qts)
w/o Oil filter change
3.5 liters (3.7 US qts, 3.1 Imp. qts)
Dry fill
4.3 liters (4.5 US qts, 4.0 Imp. qts)
(c) Reinstall the oil filler cap.
4. START ENGINE AND CHECK FOR OIL LEAKS
5. RECHECK ENGINE OIL LEVEL
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OIL PUMP
COMPONENTS FOR REMOVAL AND
INSTALLATION
Timing Belt Protector
No.3 Timing 1 High-Tension Cord
Belt Cover

No.2 Timing

Belt Cover Wire Harness

No.1 Timing
Belt Cover

Cylinder
Head Cover

Gasket

[ s3wesminih |—@

!
I
]
1
1
|
| Oil Dipstick and
I
1
l
|
|
1

Guide Assembly

Tension Spring

Viec Piliy} - & O

Qil Pump

Crankshaft Front Gasket——-@ )

Qil Seal il Strainer——% | 34(350,25) |
Crankshaft Timing Q Qil Cooler
Pulley - | 93195, 82 in.ibf) J-J N Union

Qil Pan

No.2 Oil Pan

l

[ N'm (kgf-cm, ft:Ibf) | : Specified torque
& Non-reusable part
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OIL PUMP REMOVAL

(See Components for Removal and Installation)

(a)
(b)
(c)

(a)

HINT: When repairing the oil pump, the oil pan and
strainer should be removed and cleaned.

DRAIN ENGINE OIL

REMOVE TIMING BELT

(See steps 1 to 8 on pages EG—35 to 38)

REMOVE IDLER PULLEY AND TENSION SPRING
Remove the bolt, pulley and tension spring.

REMOVE CRANKSHAFT TIMING PULLEY
If the pulley cannot be removed by hand, use two
screwdrivers. '
HINT: Position shop rags as shown to prevent
damage.

REMOVE OIL DIPSTICK AND GUIDE

‘Remove the mounting bolt.

Pull out the dipstick guide together with the dipstick.
Remove the O—ring from the dipstick guide.

REMOVE OIL PAN

(w/ Oil cooler)

Remove the union bolt, two gaskets and oil cooler
union.
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(b)

(c)

(a)
(b)

Remove the 13 bolts, two nuts and No.2 oil pan.

Insert the blade of SST between the cylinder block
and oil pan, and cut off applied sealer and remove the
oil pan.

SST 09032-00100

NOTICE:

e Do not use SST for the oil pump body side and rear

oil seal retainer.
® Be careful not to damage the oil pan flange.

REMOVE OIL PAN BAFFLE PLATE
Remove the two bolts, two nuts and buffle plate.

REMOVE OIL STRAINER
Remove the three nuts, oil strainer and gasket.

REMOVE NO.1 OIL PAN

Remove the six bolts.

Using 5 mm hexagon wrench, remove the 14 bolts
and No.1 oil pan.
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e (c) "Remove the No.1 oil pan by prying the portions be-
i S X tween the clinder block and No.1 oil pan with a scr-

ewdriver.
2 NOTICE: Be careful not to damage the contact surfaces

of the cylinder block and No.1 oil pan.

10. REMOVE OIL PUMP
(a) Remove the seven bolts.

 (b) Using a plastic—faced hammer, remove the oil pump
by carefully tapping the oil pump body.
(c) Remove the gasket.
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COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

Drive Rotor

Driven Rotor

Qil Pump Body Cover
Oil Pump Body

4 Crankshaft Front ﬁ .
~ Oil Seal Relief Valve

%— Spring

&—————Retainer
@»———————Snap Ring

€ Non-reusable part - POESET

EG184—02

OIL PUMP DISASSEMBLY

(See Components for Disassembly and Assembly)
1. REMOVE RELIEF VALVE

(a) Using snap ring pliers, remove the snap ring.

(b) Remove the retainer, spring and relief valve.

2. REMOVE DRIVE AND DRIVEN ROTORS
Remove the five screws, pump body cover, O—ring,
the drive and driven rotors.
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LUos10

POG312

ESTTA-02

OIL PUMP INSPECTION

1.

> N

INSPECT RELIEF VALVE
Coat the valve with engine oil and check that it falls
smoothly into the valve hole by its own weight.
If it doesn’t, replace the relief valve. If necessary,
replace the oil pump assembly.
INSPECT DRIVE AND DRIVEN ROTORS
Inspect rotor body clearance
Using a thickness gauge, measure the clearance be-
tween the driven rotor and body.
Standard body clearance:

0.080 — 0.180 mm (0.0031 — 0.0071 in.)
Maximum body clearance:

0.20 mm (0.0079 in.)
If the body clearance is greater than maximum, re-
place the rotors as a set. If necessary, replace the oil
pump assembly.

Inspect rotor tip clearance
Using a thickness gauge, measure the clearance be-
tween the drive and driven rotor tips.

'.S‘tandard tip clearance:

0.025 — 0.085 mm (0.0010 — 0.0033 in.)
Maximum tip clearance:

0.35 mm (0.0138 in.)
If the tip clearance is greater than maximum, replace
the rotors as a set.

Inspect rotor side clearance
Using a thickness gauge and precision straight edge,
measure the clearance between the rotors and preci-
sion straight edge.
Standard side clearance: :

0.025 — 0.085 mm (0.0010 — 0.0033 in.)
Maximum side clearance:

0.10 mm (0.0039 in.)
If the side clearance is greater than maximum, replace
the rotors as a set. If necessary, replace the oil pump
assembly.
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CRANKSHAFT OIL SEALS REPLACEMENT

(b)

(c)

(a)
(b)

(c)
(d)

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

REPLACE CRANKSHAFT FRONT OIL SEAL
If oil pump is removed from cylinder block:
Using a screwdriver, pry out the oil seal.

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

SST 09309—-37010

Apply MP grease to the oil seal lip.

If oil pump is installed to the 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 crankshaft. Tape
the screwdriver 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 oil pump case edge.

SST 09309-37010
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EG-293

721

2.
A.

(a)

(b)

(c)

(a)
(b)

(c)
(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 oil seal edge.

SST 09223—-41020

Apply MP grease to the oil seal lip.

If 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 crankshaft. Tape
the screwdriver 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 seal retainer edge.
SST 09223—-41020
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OIL PUMP ASSEMBLY

EG15s-02

(See Components for Disassembly and Assembly)

1. INSTALL DRIVE AND DRIVEN ROTORS

(a) Place the drive and driven rotors into pump body with
the marks facing the pump body cover side.

(b) Install the oil pump body cover with the five screws.
Torque: 10 N-m (105 kgf-cm, 8 ft-Ibf)

2. INSTALL RELIEF VALVE

(a) Insert the relief valve, spring and retainer into the oil
pump body hole.

(b) Using snap ring pliers, install the snap ring.

OIL PUMP INSTALLATION

(See Components for Removal and Installation)

1. INSTALL OIL PUMP

(a) Place a new gasket on the cylinder block.

(b) Engage the spline teeth of the oil pump drive rotor
with the large teeth of the crankshaft, and slide the oil

pump. -

(c) Install the oil pump with the seven bolts.
Torque: 21 N-m (218 kgf-cm, 16 ft-1bf)
Bolt length:

35 mm (1.38 in.) for long bolt
25 mm (0.98 in.) for other bolt
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6 mm
(0.24 in.)

2.
(a)

(b)

(c)

(d)

INSTALL NO.1 OIL PAN

Remove any old packing (FIPG) material and be car-
eful not to drop any oil on the contact surfaces of the
oil pan and cylinder block.

Using a razor blade and gasket scraper, remove
all the old packing (FIPG) material from the
gasket surfaces and sealing groove.

Thoroughly clean all components to remove all
the loose material. o

Using a non—residue solvent, clean both sealing
surfaces.

NOTICE: Do not use a solvent which will affect the pai-
nted surfaces.
Apply seal packing to the oil pan as shown in the

illustration.

Seal packing:

Part No. 08826 —00080 or equivalent

e Install a nozzle that has been cuttoa 3 — 5 mm
(0.12 — 0.20 in.) opening.

e Parts must be assembled within 3 minutes of
application. Otherwise the material must be re-
moved and reapplied.

e |mmediately remove nozzle from the tube and

reinstall cap.

Using 5 mm hexagon wrench, install the No.1 oil pan
with the new 14 bolts. Torque the botls.
Bolt A

Torque: 16 N-m (165 kgf-cm, 12 ft-Ibf)

Install the six bolts. Torque the bolts.
Bolts B

Torque: 7.8 N-m (80 kgf-cm, 69 in.-Ibf)

INSTALL OIL STRAINER
Install a new gasket and the oil strainer with the three

nuts.
Torque: 9.3 N-m (95 kgf-cm, 82 in.-Ibf)
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4.
5.
(a)
6 mm 6 mm
(0.24 in.) (0.24 in.)
; = (b)
F
A B E\ c
POBSS4

(c)

INSTALL OIL PAN BAFFLE PLATE
Install the baffle plate with the two bolts and nuts.

) Torque: 7.8 N-m (80 kgf-cm, 69 in.-Ibf)

_INSTALL NO.2 OIL PAN
‘Remove any old packing (FIPG) material and be car-

eful not to drop any oil on the contact surfaces of the
oil pan and cylinder block.

Using a razor blade and gasket scraper, remove
all the old packing (FIPG) material from the
gasket surfaces and sealing groove.

Thoroughly clean all components to remove all
the loose material.

Using a non—residue solvent, clean both sealing
surfaces.

NOTICE: Do not use a solvent which will affect the pai-
nted surfaces.
Apply seal packing to the oil pan as shown in the

illustration.

Seal packing:

Part No. 08826 —00080 or equivalent

e Install a nozzle that has beencuttoa 3 — 5 mm
(0.12 — 0.20 in.) opening.

e Parts must be assembled within 5 minutes of
application. Otherwise the material must be re-
moved and reapplied.

e Immediately remove nozzle from the tube and

reinstall cap.

Install the No.2 oil pan with the 13 bolts and two nuts.
Torque: 4.9 N-m (50 kgf-cm, 43 in.-lbf)
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(d)

(a)
(b)
(c)

(a)

(b)

(a)

(b)
()

10.
11.
12.

(w/ QOil cooler)

Install the oil cooler union with two new gaskets and
the union bolt.

Torque: 34 N-m (350 kgf-cm, 25 ft-Ibf)

INSTALL OIL DIPSTICK GUIDE AND DIPSTICK
Install a new O—ring to the dipstick guide.

Apply soapy water to the O—ring.

Push in the dipstick guide together with the dipstick,
and install them with the bolt.

Torque: 9.3 N-m (95 kgf-cm, 82 in.-Ibf)

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.

TEMPORARILY INSTALL IDLER PULLEY AND
TENSION SPRING

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

Install the tension spring.

Push the pulley toward the left as far as it will go and

tighten the bolt.

INSTALL TIMING BELT

(See steps 4 to 14 on pages EG—41 to 46)
FILL WITH ENGINE OIL

START ENGINE AND CHECK FOR OIL LEAKS
RECHECK ENGINE OIL LEVEL
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OIL COOLER
COMPONENTS FOR REMOVAL AND

INSTALLATION '

AE93 _
: @ Gasket
Union Bolt & Gasket

Q——-O Gasket

_.@——Guide Bolt

Qil Filter
Bracket

B———————Relief Valve
B spring :
o————& Gasket
Union &  _ Plug

Q\——O Gasket

Union
¢ Gasket

AR |

Oil Pipe Y

Qil Cooler

Plate Washer

AE102
Union Union Bolt )
& —Guide Bolt

[G—O Gasket

Oil Filter
Bracket

B——————Relief Valve
§———Spring
@———¢ Gasket

Q'—Plug

P10364
Qil Cooler PO7100

[ N-m (kgf-cm, ftIbf) | : ‘Specified torque
4 Non-reusable part

205331

L
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SERVICE SPECIFICATIONS

EQTEA—08
SERVICE DATA

Oil presuure At idle speed (normal operating temperature) 29 kPa (0.3 kgf/cm?, 43 psi) or more

At 3,000 rpm (normal operating temperaturs) 245 — 490 kPa (2.5 — 5.0 kgf/cm? 36 — 71 psi)
Qil pump Body clearance (STD) 0.080 — 0.180 mm (0.0031 — 0.0071 in.)

Body clearance Maximum) 0.20 mm (0.0079 in.)

Tip clearance (STD) 0.025 — 0.085 mm (0.0010 — 0.0033 in.)

Tip clearance (Maximum) 0.35 mm (0.0138 in.)

Side clearance (STD) 0.025 — 0.085 mm (0.0010 — 0.0033 in.)

Side clearance (Maximum) 0.10 mm (0.0039 in.)

. EG1IC—-08
TORQUE SPECIFICATIONS
Part tightened N-m kgf-cm ft-Ibf

Oil pan x Drain plug 34 350 25
Oil pump body cover x Oil pump body 10 105 8
Qil pump x Cylinder block 21 218 16
No.1 Cil pan x Cylinder block 16 165 12
No.1 Oil pan x Oilpump 78 80 69in..Ibf
No.1 Qil pan x Rear oil seal retainer 7.8 80 69in.-Ibf
Oil strainer x Cylinder block 9.3 95 82 in.-Ibf
Qil strainer x Oil pump 9.3 95 82 in..Ibf
Qil pan baffle plate x No.1 Oil pan 7.8 80 69 in..Ibf
No.2 Oil pan x No.1 Qil pan 4.9 50 43 in.-Ibf
Dipstick guide x Water inlet No.2 9.3 95 82 in..Ibf
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