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CH-2

CHARGING SYSTEM — Pracautions, Troubleshooting

PRECAUTIONS

1. Check that the battery cables are connected to the
cofrect terminals.

2. Disconnact the battery cables when the battery is
given a quick charge.

3. Do not perform tests with a high voltage insulation
ragistance tester.

4. Never disconnect the battery while the engine is run-

ning.

TROUBLESHOOTING

Problem

Possible cause

Remedy

Page

Discharge warning
light does not light
with ignition ON and
engine not running

Fuse biown

Light burned out
Wiring connection loose
1C ragulator faulty

Check “CHG'" and
"IGN'' fuses

Replace light
Tighten loose connections
Replace IC regulator

CH-7

Discharge waming
light does not go out
with engine running
(battery requires fre-
quent recharging

Drive belt loose or worn

Battery cables lgose, corroded or worn
Fuse blown

Fusible fink blown

iC regulator or alternator faulty

Wiring faulty

Adjust or replace drive belt
Repair or replace cables
Check “ENG" fuse
Replace fusible link

Check charging system
Repair wiring

CH-4

CH-3




CHARGING SYSTEM — Charging System Circuit, On-Vehicle Inspection

CHARGING SYSTEM CIRCUIT
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ON-VEHICLE INSPECTION

1.

CHECK BATTERY SPECIFIC GRAVITY
{a} Check the specific gravity of each cell.

Standard specific gravity
When fully charged at 20°C {(68°F): 1.25 — 1.27

If not within specifications, charge the battery.
(b) Check the electrolyte quantity of each cel.
If insufficient, refill with distilled {or purified) water.

CHECK BATTERY TERMINALS, FUSIBLE LINKS AND
FUSES

(a)

Check that the battery terminals are not loose or cor-
roded.

{b) Check the fusible links and fuses for continuity.
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CHARGING SYSTEM — On-Vehicle Inspection -

CHO004 CHO039
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3.

INSPECT DRIVE BELT

(@) Visually check the belt for separation of the adhesive
rubber above and below the core, separation from
the belt side, severed core, separation of the rib from
the adhesive rubber, cracking or separation of the

ribs, torn of worn ribs or cracks in the inner ridges of
the ribs.

If the belt has any of the above defects, replace it:

(b) Check the.drive belt deflection by pressing on the
belt at the points indicated in the figure with 10 kg
(22.0 1b,98 N) of pressure.

Drive belt deflection:

New beit 10 — 12 mm (0.40 — 0.47 in.)
Used belt 15 — 17 mm (0.59 — 0.67 in.)

If necessary, adjust the drive belt deflection.

(Reference)

Using SST, check the drive belt tension.
ss¥ A 09216-00020

SST B 09216-00030

Drive belt tension:
New belt 70 — 80 kg
Used belt 30 — 45 kg

If necessary, adjust the drive belt tension.

NOTE:

® “New belt"” refers to a belt which has been used less
than 5 minutes on a running engine.

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

® After installing the drive belt, check that it fits properly
in the ribbed grooves.

® Check with your hand to confirm that the belt has not
slipped out of the groove on the bottom of the crank
pulley.

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

INSPECT FUSES FOR CONTINUITY

® CHG75 A
®IGN 75 A
® ENGINE 15 A



CHARGING SYSTEM — On-Vehicle Inspection
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VISUALLY CHEEK ALTERNATOR WIRING "AND
LISTEN FOR ABNORMAL NOISES

a) ~ Check that theiwiring is in good conditior,

(b) Check that there are no abnormal noises from the
alternator while ‘the engine is running.

CHECK DISCHARGE WARNING LIGHT CIRCuUIT

{a)  Warm up the engine and turn it off.

b) Turn off all accessories.

() Tum the ignition switch to "ON".
charge light is lit.

{d) Start the engine. Check that the light goes out.

If the light does not Operate as specified, troubleshoot the
charge light circuit.

Check that the

CHECK CHARGING CIRCUIT WITHOUT LOAD

NOTE: ¥ia battery/ alternator tester is available, connect
the tester to the charging circuit according to the
manufacturer’s instructions.

(a) If a tester is not available, connect a voltmeter and
ammeter to the charging circuit as follows:

® Disconnect the wire from terminal B of the alterna-
tor and connect the wire to the negative (-) ter-
minal of the ammeter.

® Connect the test lead from the positive (+) ter-

minal of the ammeter to terminal B of the alterna-
tor.

® Connect the positive (+) lead of the voltmeter to
terminal B of the alternator.

® Ground the negative (—) lead of the voltmeter.

(b) Check the charging circuit as follows:
With the engine running from idling to 2,000 rom,
check the reading on the ammeter and voltmeter.

Standard amperage: 10 A or less
Standard voltage: 13.9 - 15.1 V at 256°C (77°F)
13.6 — 14.3 V at 115°C (239°F)

If the voltage reading is greater than standard voltage,
replace the IC regulator.
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CHARGING SYSTEM — On-Vehicle Inspection
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If the voltage reading is less than standard voltage, check
the IC regulator ang alternator as follows:

® With terminal F grounded, start the engine and check
the voltage reading of terminal B,

® If the voltage reading is more than standard voltage,
replace the IC regulator.

® If the voltage reading is less. than standard voltage,
check the alternator.

CHECK CHARGING CIRCUIT WITH LOAD

{a)  With the engine running at 2,000 rpm, turn on the
high beam headlights and Place the heater fan con-
trol switch on ““H}"’.

(b) Check the reading on the ammeter.
Standard amperage: 30 A or more

If the ammeter reading is less than 30 A, repair the alter-
nator. (See pages CH-7)

NOTE: If the battery is fully charged, the indication will
sometimes be less than 30 A,



CHARGING SYSTEM — Alternator

CH-7
ALTERNATOR -
COMPONENTS
R
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CHO331

DISASSEMBLY OF ALTERNATOR

1.

2.

REMOVE REAR END COVER

(a) Remove the nut and terminal insulator.
{b) Remove the three nuts and end cover.

REMOVE BRUSH HOLDER
Remove the two screws, brush holder and cover.

CHO329
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CH-8 'CHARGING SYSTEM — Alternator

CHO333

CHO33s

3. REMOVE IC REGULATOR

Remove the three screws and IC regulator.

REMOVE RECTIFIER HOLDER
(a) Remove the four screws and rectifier holder.
(b) Remove the four rubber insulators.

REMOVE PULLEY

(@) Hold SST A with a torque wrench, and tighten SST B
" clockwise to the specified torque.

SST 09820-63010
Torque: 400 kg-cm (29 ft-1b, 39 N-m)
(b) Check that SST A is secured to the rotor shaft.

{c) As shown in the figure, mount SST C in a vise, and
install the alternator to SST C.

{d) To loosen the pulley nut turn SST A in the direction
shown in the figure.

CAUTION: To prevent damage to the rotor shaft, do
not loosen the pulley nut more that one-half of a turn.

e) Remove the alternator from SST C.
() Turn SST B and remove SSTs A and B.
(@) Remove the pulley nut and pulley.

REMOVE RECTIFIER END FRAME
(a) Remove the four nuts.

(b) Using SST, remove the rectifier end frame.
SST 09286-46011

REMOVE ROTOR FROM DRIVE END FRAME
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INSPECTION AND REPAIR OF ALTERNATOR
Rotor s

1. INSPECT ROTOR FOR opEN CIRCUIT o

Using an ohmmeter, check that there
tween the slip rings.

Standard resistance (cold): 2.8 ~ 3.0 O
If there is no continuity, replace the rotor,

is continuity pe.

2. INSPECT ROTOR FOR GROUND

Using an ohmmeter, check that there is no continuity be-
tween the slip ring and the rotor.

If there is continuity, replace the rotor.

3. INSPECT sLIp RINGS

@) Check that the slip rings are not rough or scored.
If rough or scored, replace the rotor,
(b) Using calipers, measure the slip ring diameters.

Standard diameter: 1 4.2 - 144 mm

(0.559 — 0.567 in.)
12.8 mm (0.504 in.)

If the diameter is less than minimum, replace the rotor.

Minimum diameter:

Stator

1. INSPECT STATOR FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity be-
tween the coil leads.

If there is no continuity, replace the drive end frame
assembly,

2. INSPECT STATOR FOR GROUND

Using an ohmmeter, check that there is no continuity be-
tween the coil leads and drive end frame.

If there is continuity, replace the drive end frame assemb-
ly.
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CHARGING SYSTEM — Alternator

CHO247

CHO248

ol
Positive (+) Stud

Rectifier
Terminal

CHO485]

CHO486

Brushes

1I

INSPECT EXPOSED BRUSH LENGTH
Using a scale, measure the exposed brush length.

Standard exposed length: 10.56 mm (0.413 in.)
Minimum exposed length: 1.6 mm (0.059 in.)

If the exposed length is less than minimum, replace the
brushes.

IF NECESSARY, REPLACE BRUSHES
(a)  Unsolder and remove the brush and spring.

(b) Run the wire of the brush through the hole in the
brush holder, and insert the spring and brush into the
brush holder.

() Solder the brush wire to the brush holder at the
exposed length.

Exposed length: 10.5 mm (0.413 in.)

(d) Check that the brush moves smoothly in the brush
hnlder.

(e) Cut off the excess wire.
(f)  Apply insulation paint to the soldered point.

Rectifiers (Rectifier Holder)

1.

INSPECT POSITIVE SIDE RECTIFIER

(a) Using an ohmmeter, connect one tester prove to the
positive (+) stud and the other to each rectifier ter-
minal.

(b) Reverse the polarity of the tester probes.

(e} Check that one shows continuity and the other
shows no continuity.

If not, replace the rectifier holder.



CHARGING SYSTEM —.Alternator

Ohmmeter

CHO228

Socket Wrench

CHO390

CH-11
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2. INSPECT NEGATIVE SIDE RECTIFIER - -. -

{a) Connect one tester probe to each rectifier terminaj
and the other to each rectifier negative (~) termina,

(b) Reverse the polarity of the tester probes.

(c) Check that one shows continuity and the other
shows no continuity.

If not, replace the rectifier holder,

Bearings

1. INSPECT FRONT BEARING
Check that the bearing is not rough or worn.

2. IF NECESSARY, REPLACE FRONT BEARING

(@) Remove the four screws and bearing retainer.

b) Using a press and socket wrench, press out the front
bearing.



CH-12 CHARGING SYSTEM — Alternator

CHO199

CHO200

SST

CHO201

4,

(c) Using SST and a press, press a new front bearing
into the drive end frame.

SST 09608-20012 (09608-00030)
(d) Install the bearing retainer with the four screws.

INSPECT REAR BEARING
Check that the bearing is not rough or worn,

IF NECESSARY, REPLACE REAR BEARING

(a) Using SST, remove the bearing cover and bearing.
SST 09820-00021

(b) Using SST and a press, press in a new bearing and
the bearing cover.

SST 09285-76010



CHARGING SYSTEM — Alternator

CHO357,

ASSEMBLY OF ALTERNATOR
(See page CH-7)

1.
2.

INSTALL ROTOR TO DRIVE END FRAME

INSTALL RECTIFIER END FRAME

(@ Using a plastic-faced hammer: lightly tap in tl{e ;nd
frame.

(b) Install the four nuts.

INSTALL PULLEY -

(@) Install the pulley to the rotor shaft by tightening the
pulley nut by hand. '

(b) Hold SST A with a torque wrench, and tighten SST B
clockwise to the specified torque.

SST 09820-63010
Torque: 400 kg-cm (29 ft-Ib, 39 N-m)
() Check that SST A is secured to the pulley shaft.

{d) As shown in the figure, mount SST C in vise, and
install the alternator to SST C.

) To torque the pulley nut turn SST A in the direction
shown in the figure.

Torque: 1,125 kg-cm (81 ft-lb, 110 N'm)
() Remove the aiternator from SST C.
() Turn SST B and remove SSTs A and B.

INSTALL RECTIFIER HOLDER
(@) Install the four rubber insulators on the lead wires.

(b) Install the rectifier holder with the four screws.



CH-14 CHARGING SYSTEM — Alternator

CHO330

CHO220

"B, INSTALL BRi:ISH HOLDER AND IC REGULATOR
- (a) Place the brush holder,

(b) Install the IC regulator and brush holder to the rear
end frame horizontally as shown in the figure.

NOTE: Make sure the brush holder's cover doesn’t slip
to one side during installation,

(e} Tighten the five screws until there is a clearance of at

least 1 mm (0.04 in.) between the brush holder cover
and connector, -

6. [INSTALL REAR END COVER
(@) Install the end cover with the three nuts.
(b) Install the terminal insulator with the nut.

7. MAKE SURE ROTOR ROTATES SMOOTHLY



co-2 COOLING SYSTEM — Description

DESCRIPTION

This engine utilizes a pressurized water forced circulation cooling system which includes a thermostat equip-
ped mounted on the outlet side. .

7M-GE
Throttle Body ISC Valve
LHD
From Heater
To Heater

(..\ To Radiator
Themostat
By-pass Pipe

RHD
From Heater
Water Pump
7M-GTE
(.
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)) To Radiator

Turbocharger . From Radiator
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"COOLING SYSTEM — Description €0-3

The cooling system is composed of the water .

jacket (inside the cylinder block and cylinder head),
radiator, water pump, thermostat, cooling fan,
hoses and other components.

Coolant which is heated in the water jacket is
pumped to the radiator, through which a cooling
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 watar 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 are com-
bustion chambers which become the hottest dur-
ing engine operation,

K “IATOR

The radiator performs the function of cooling
the coolant which has passed through the water
jacket and become hot, and 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 fiiter inlet. It
also has a hose attached through which excess
cootant or steam can flow. The lower tank contains
the outlet for coolant and the drain cock. The core
contains many tubes through which coolant flows
from the upper tank to the lower tank as well as
cooling fins which radiate heat away from the coo-
lant in the tubes. The air sucked through the radia-
tor by cooling fan, as well as the wind generated
by the vehicle's travel, passes through the radia-
tor, cooling it. Models with automatic fransmission
incl e an automatic transmission fluid cooler built
int. .1e lower tank of the radiator.

RADIATOR CAP

The radiator cap is a pressure type can which
seals the radiator, resulting in pressurization of the
radiator as the coolant expands. The pressuriza-
tion prevents the coolant from boiling even when
the coolant temperature exceeds 100°C. A relief
valve {pressurization valve) and a vacuum valve
inegative pressure valve) are built into the radiator
ap. The relief valve opens and lets steam escape
‘hrough the overflow pipe when the pressure
Jenerated inside the cooling system exceeds the
imit (coolant temperature: 110 = 120°C, (230
~ 248°F), pressure; 0.3 — 1.0 kg/em2, (4.3 — 14.2
3si, 29.4 — 98.1 kPa). The vacuum valve opens to
dlleviate the vacuum which develops in the coolant
‘ystem after the engine is stopped and the coolant
®mperature drops. The valve's opening allows the
essure in the cooling system to return to the
‘00lant in the reservoir tank.

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 loss. Check the reservoir tank

level to learn if the coolant needs to be rep-
lenished.

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
V-ribbed belt.

THERMOSTAT

The thermostat has a wax type and is mounted
in the water outlet housing. The thermostat
includes a type of automatic valve operated by
fluctuations in the coolant temperature. This valve
closes when the coolant temperature drops, pre-
venting the circulation of coolant through the
engine and thus permitting the engine to warm up
rapidly. The valve opens when the coolant tem-
perature has risen, allowing the circulation of coo-
lant, 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 tem-
perature of 88°C{190°F),




C0-4 COOLING SYSTEM — Troubleshootng

TROUBLESHOOTING

Problem Pogsible cause Remedy Page
Engine overheats Alternator drive belt loose or missing Adjust or replace belt CH-4
Dirt, leaves or insects in radiator or Clean radiator or condenser
condenser
Hoses, water pump, water outlet Repair as necessary
housing, radiator, heater, core plugs .
or head gasket leakage
Thermostat faulty Check thermostat CO-8
Ignition timing retarded Set timing EM-17
Fluid coupling faulty . Replaca fluid coupling CO0-6
Radiator hose plugged or rotted Replace hose
(F‘*‘ Water pump faulty Replace water pump CO-6
h Radiator plugged or cap faulty Check radiator co-9
Cylinder head or block cracked or Repair as necessary
plugged

SR T S S Ml M o




COOLING SYSTEM — Check and Replacement of Engine Coolant C0-5

CHECK AND REPLACEMENT OF
ENGINE COOLANT

1. CHECK ENGINE COOLANT LEVEL AT RESERVE TANK
The coolant level should be between the “LOW' and

“FULL" lines. ,
If low, check for leaks and add coolant up to the “FULL”
line.

2. CHECK ENGINE COOLANT QUALITY

There shq’uld not be any excessive deposits of rust or
scales around the radiator cap or radiator filler hole, and
the coolant should also be free from oil.

W excessively dirty, replace the coolant.

00339

3. REPLACE ENGINE COOLANT

{a} Remove the radiator cap.
. b} Drain the coolant from radiator and engine drain
cocks.{Engine drain is at right rear of cylinder block.}
{c] Close the drain cocks.
{d) Fill system with coolant.

Drain Cock}T Use a good hrand of ethylene-glycol base coolant, mixed
according to manufactuer’s directions.

00340 Capacity:
MA

w/ Heater or air conditioner
M/T 8.1 liters (8.5 US qgts, 7.1 imp. gts)
A/T 8.0 liters (8.5 US qts, 7.0 Imp. qts}

w/o Heater or air conditioner
M/T 7.5 liters (7.9 US qts, 6.6 Imp. qts)
A/T 7.4 liters (7.8 US qts, 6.5 Imp. qts)

MsS
w/ Heater or air conditioner
GCC Countries*
8.5 liters (9.0 US gts, 7.5 Imp. qts)
Others
7.8 liters (8.2 US qts, 6.7 Imp. qts)
w/o Heater or air conditioner
GCC Countries*®
7.8 liters (8.2 US qts, 6.7 lmp. qgts)
Others

7.1 liters (7.5 US qts, 6.2 Imp. gts)
(e) Install the radiator cap.
{f)  Start the engine and check for leaks.
({g) Recheck the coolant level and refill as necessary.

* GCC Countries: Saudi Arabia, Sultanate of Oman,
Bahrain, United Arab Emirates, Qatar, Kuwait.

— o -
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CO-6 COOLING SYSTEM — Water Pump

WATER PUMP
COMPONENTS

Fluid Coupiing Water Pump Pultey Water Pump

# Non-reusable part COD341

REMOVAL OF WATER PUMP

1. REMOVE ALTERNATOR DRIVE BELT, FLUID
COUPLING AND WATER PUMP PULLEY
{a)} Loosen the water pump pulley set nuts.

{b) Loosen the pivot bolt, adjusting bolt and nut, anc
remove the drive belt.

(¢} Remove the four nuts, fiuid coupling and wate:
pump.
£00349 {d) Remove the fan from the fluid coupling.

2. REMOVE PS AIR PIPE

3. REMOVE WATER PUMP

Remove the eight bolts and two nuts, and remove wate
pump and gasket.

£00342




COOLING SYSTEM - Water Pump

INSPECTION OF WATER PUMP ~ ~ ~————

1. INSPECT WATER PUMP BODY AND TIMING BELT
CASE ke

Check the water pump body and timing belt case for
cracks and damaged gasket surfaces. »

If necessary, replace the water pump or timing belt case.

2. INSPECT WATER PUMP BEARING

Turn the pulley and check that the water pump bearing
maoves smoothly and quigtly.

if necessary, replace the water pump,

3. INSPECT FLUID COUPLING

Check that the fluid coupling is not damaged and that no
silicon oit leaks.

If necessary, replace the fluid coupling.

INSTALLATION OF WATER PUMP ‘
(See page CO-6) '
1. INSTALL WATER PUMP

install water PUMpP on new gaskset with the eight bolts and
two nuts.

Torque: 180 kg-cm (13 ft-Ib, 18 N'm)
2. INSTALL PS AIR PIPE ;

3. INSTALL WATER PUMP PULLEY, FLUID COUPLING
AND ALTERNATOR DRIVE BELT

() Install the water pump pulley and fluid coupling with
the four nuts.

(b) Place the drive belt on to each pulley.
{c) Stretch the belt tight and tighten the four nuts.

4, ADJUST ALTERNATOR DRIVE BELT TENSION
{See page EM-36)




CO-8

COOLING SYSTEM -~ Thermostat

CO0227 €O0228

Valve Lift

CcO0229

€00345

THERMOSTAT
REMOVAL OF THERMOSTAT

REMOVE WATER OUTLET AND THERMOSTAT

{a} Remove two bolts, water outlet and thermostat with
gasket from the water outlet housing.

{b} Remove the gasket from the thermostat.

INSPECTION OF THERMOSTAT
NOTE: Thermostat is numbered according to the valve
opening temperature.

{a) Immerse the thermostat in water and heat the water
gradually.

{b) Check the valve opening temperature.

Valve opening temperature:
86 — 90°C (187 ~— 194°F)

If the valve opening temperature is not within specifica-
tion, replace the thermostat.

(¢} Check the valve lift.

Valve lift:
8 mm (0.231 in.) or more at 100°C (212°F)

1 the valve lift is less than specification, replace the ther-
mostat.

{d} Check that the valve spring is tight when the ther-
mostat is fully closed.

if necessary, replace the thermostat.

INSTALLATION OF THERMOSTAT
INSTALL THERMOSTAT AND WATER OUTLET

{a) Place a new gasket to the thermostat.

{b) Install the thermostat with the jiggle valve facin
upward as shown in the illustration, and water out:
with the two bolts.



COOLING SYSTEM — Radiator

Radiator Cap Tester

RADIATOR ' DR,
CLEANING OF RADIATOR e

Using water or steam cleaner, remove mud and dirt from
the radiator core.

CAUTION: [f using high-pressure type cleaner, be
careful not to deform the fins of the radiator core. Keep
a distance of more than 40 ~ 50 cm {15.75 — 19.69 in)
between the radiator core and cleaner nozzie when
the cleaner nozzle pressure is 30 — 35 kg/cm? {427 -
498 psi, 2,942 — 3,432 kPa).

INSPECTION OF RADIATOR
1.

CHECK RADIATOR CAP

Using a radiator cap tester, pump tester until relief valve
opens. Check that vailve opens between 0.75 kg/cm?
{10.7 psi, 74 kPa) and 1.05 kg/cm? (14.9 psi, 103 kPa}.
Check that pressure gauge does not drop rapidly when
pressure on cap is below 0.6 kg/cm2 (8.5 psi, 59 kPa).

If either check is not within timits, replace cap.

CHECK COOLING SYSTEM FOR LEAKS

(@}  Fill the radiator with coolant and attach a radiator cap
tester.

{b) Warm up the engine.

{c} Pump it to 1.2 kg/em? {17.1 psi, 118 kPa), check
that pressure does not drop.

K the pressure drops, check for leaks from the hoses,
radiator or water pump. If no externat leaks are found,
check the heater gore, cylinder block and head.




CO-10 COOLING SYSTEM — Radiator

COMPONENTS

MA (A/T)

Qil Cooler

O-Ring

MS (A/T)
# O-Ring Pipe
@®® Ry

N @

Qil Cooler

# Non-reusable part

4 O-Ring

4 O-Ring
4 Tank Plate

CO05¢

cQ0332

COQ363 CO0041

DISASSEMBLY OF RADIATOR

1!

REMOVE TANK PLATE

(a) Raise the claws of the tank plates with SST in tt
numerical order shown in the figure.

SST 09230-00010

NOTE: Be careful not to damage the core plate.




COOLING SYSTEM — Radiator

c0-11.
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C00348 CO0342
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00347
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2,

(b) Pull the tank plates cutward.

REMOVE TANK AND 0-RING
{a} Pull the tank upward.
(b} Remove the O-ring.

(A7)
REMOVE OIL COOLER FROM LOWER TANK

a) {(MS)
Remove the pipes.

NOTE: Make a note of the direction the pipes face.
{b} Remove the nuts, plate washers and oil cooler.
{c} Remove the O-rings from the oil cooler.

ASSEMBLY OF RADIATOR
{See page CO-10)

1.

Torque:

(MA with A/T)
INSTALL OIL COOLER TO LOWER TANK

(a) Clean the O-ring contact surface of the lower tank
and oil cooler.

(b) Install new O-rings (1) to the oil cooler (2).

(c} Install the oil cooler (2) with O-rings (1) to the lower
tank (3).

(d) Install the plate washers (4), and nuts (5). Torque the
nuts {5).

220 kg-cm (16 ft-1b, 22 N-m)

e
K

Zamura ) A
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COOLING SYSTEM — Radiator

£ootrie

¢5182

Core Plate

Core Plate

CO03I6E

CO0356

O Normal

XTwisted

QO-Ring

i

XTwisted|

27555

{MS with A/T)
INSTALL OiL COOLER TO LOWER TANK

{a) Clean the Q-ring contact surface of the lower tank
and oil cooler. ’

{b} Install new O-rings {1) to the oil cooler {2}.

{c} Instali the oil cooler (2) with the O-rings (1) to the
lower tank {3).

{d} Install the plate washers (4), spring washers (5) and
nuts (6). Torque the nuts (6).

Torque: 220 kg-cm (16 ft-1b, 22 N-m)
(e) Install the pipes (7).
Torque: 150 kg-cm (11 ft-ib, 15 N-m)

NOTE: Face the pipes in the same direction they were
before disassembly.

INSPECT CORE PLATE
Inspect the core plate for damage.
NOTE:

e If the sides of the core plate groove are deformed.
reassembly of the tank will be impossible. Therefore,
first correci any deformation with pliers,

® Water leakage will result if the bottom of the core plats
groove is damaged or dented. Therefore, repair or re-
place if damaged.

INSTALL NEW O-RING AND TANK

NOTE:
® Clean the tank and core plate.

® Inspect the O-ring for twists.




COOLING SYSTEM — Radiator

CO0357

83T

Shaft Guide Block

LOwW Cg

d

HIGH c%

L5188

£00352

Guide Block StoPper

CO0043 CO0048

4.

_ CO-13"
INSTALL TANK PLATE - SR

s

Insert the tank plates from both ends in the direbtiﬁh of
the arrows. insert to where the portions by the arrows
contact with the tank.

STAKE CLAW OF TANK PLATE
(a} Set the punch on SST to “LOW.”
SST 09230-00010

{b) Stake the claws of the tank plates with SST in the
numerical order shown in the figure,

SST 09230-00010

CAUTION: If the bottom of the core plate Is staked
with the SST on the guide block stopper, it may resuit
in water leakage.

SST 09230-00010

NOTE:

® Stake with just enough pressure to leave a mark on the
claw. the staked plate height "B" should be as follows:
Plate height: 9.18 — 9.63 mm {0.3614 — 0.3752 in.)
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COOLING SYSTEM — Radiator

€00352
C00358

Core Plate

Tank Piate

0O-Ring

CO003IB)

@ Do not stake the areas protruding around the pipes,
brackets or tank ribs.

® Tha points shown in the illustration cannot be staked
with the SST. Use a pliers and be careful not to damage
the core plate.

INSPECT FOR WATER LEAKS
{a} Tighten the drain plug.

(b} Plug the oil cooler pipes to prevent any water leakage
into the oil cooler.

{c) Plug the inlet and outlet pipes of the radiator with
SST.

SST 09230-00010

{d) Using a radiator cap tester, apply pressure to the
radiator.,

Test pressure: 1.6 kg/cm? {21 psi, 147 kPa)
{8} Inspect for water leaks.

NOTE: On radiator with resin tanks, there is a clearance
between the core plate and tank piate where a minute
amount of air will remain, giving the apperance of an air
leak when the radiator is submerged in water.

Therefore, before performing the water leak test, first
swish the radiator around in the water until all air bubbles
disappear.

PAINT TANK PLATES

NOTE: |f the water leak test checks out okay, allow the
radiator to completely dry and then paint the tank plates.
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1-6- EFl SYSTEM — System Description

‘he EFl system is composed of 3 basic sub
iystems; Fuel Induction, Alr Induction and
ilectronic Control.

FUEL SYSTEM

An electric fuel pump supplies sufficient fuel,
under a constant pressure, to the injectors. These
injectors inject 2 metered quantity of fuel into the
intake manifold in accordance with signals from
the ECU (Electronic Control Unit).

AlR INDUCTION SYSTEM

The air induction system provides sufficient air for
engine operation.
AT

£.ECTRONIC CONTROL SYSTEM

The 7M-GE, 7M-GTE engines are equipped with a
Toyota Computer Control System (TCCS) which
centrally controls the EFl, ESA, Diagnosis systems,
etc. by means of an Electronic Control Unit (ECU —
for-merly EFt computer) employing a microcom-
puter.

By means of the ECU, the TCCS controls the
following functions:

1.  Electronic Fuel Injection (EFI)

The ECU receivers signals from.various sen-
sors indicating changing engine operating
conditions such as:

Exhaust oxygen content (w/ TWC)
Intake air volume

intake air temperature

Coolant tarnperature

Engine rpm

Vehicle speed
Acceleration/decelaration etc.

These signals are utilized by the ECU to
determine the injection duration necessary for
an optimum sir-fuel ratio.

2. Electronic Spark Advance (ESA)

The ECU is programmed with data for
optimum ignition timing under any and all
operating conditions. Using data provided by
sensors which monitor various engine func-
tions {rpm, A/C signal, coolant temperature,
etc.), the microcomputer (ECU) triggers the
spark at precisely the right instant. {See IG
saction) :

3.

ldle Speed Control (ISC)

The ECU is programmed with target idiing
speed values to respond to diffarent engine
conditions (coolant temperature, air condi-
tioner on/off, etc.). Sensors transmit signals
to the ECU which control the flow of air

through the bypass of the throttle valve and

adjust idle speed to the targst value.
{See pages Fi-63, 71, 108] -

Diagnosis

The ECU detects any malfunctions or abnor-
malities in the sensor network and lights the
*“CHECK ENGINE" warning light on the instru-
ment panel. At the same time, the trouble is
identified and a diagnostic code is recorded
by the ECU. ' :

Fail-Safe Function

in the event of computer maifunction, & back-
up circuit will take over to provide minimal
drivability. Simultaneously, the "“CHECK
ENGINE'" warning light wili come on.

o e




EFl SYSTEM — Precautions, Ingpection Precautions Fl1-7

Tachometer

168
/ eee

Check Connector ~ /

¥

EC2118

WRONG

CORRECT

1G0E98

PRECAUTIONS

1.

3!

Before working on the fuel system, disconnect the
negative terminal from the battery.

NOTE: Any diagnosis code retained by the computer will
be erased when the battery terminal is removed.

Therefore, if necessary, read the diagnosis before
removimg the battery terminal.

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

Keep gasoline off rubber or leather parts,

INSPECTION PRECAUTIONS
MAINTENANCE PRECAUTIONS

1.
2.

INSURE CORRECT ENGINE TUNE-UP

PRECAUTIONS WHEN CONNECTING GAUGE

fa} Connect the tachometer test probe to the terminal
IGS of check connector,

CHECK CONNECTOR LOCATION:
See pages FI-110, 111

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

IN EVENT OF ENGINE MISFIRE FOLLOWING
PRECAUTIONS SHOULD BE TAKEN

{a) Insure proper connection of battery terminals, etc.
lb) Handle high tension cords carefully.

{c) After repair work, insure that the ignition coil ter-
minals and all other ignition system lines are recon-
nected securely.

{d} When cleaning the engine compartment, be especial-
ly carefui to protect the elsctrical system from water.

PRECAUTIONS WHEN HANDLING OXYGEN SENSOR
(w/ TWC)

(a} Do not allow oxygen sensor to drop ar hit against an
object.

{b) Do not allow water to come into contact with the
sensor or attempt to cool it.
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EFl SYSTEM.—

Inspection Precautions

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.

However, 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 fotlowing precautions:

1.

w

7M-GE {MA)

2.

install the antenna as far as possible from the ECU. The
ECU is located behind the glove box (MA) or passenger’s
kick panel (MS), so the antenna should be instalied in the
rear of the vehicle.

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

Insure 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. (f the IC terminals are touched, the
IC may be destroyed by static electricity.)

AIR INDUCTION SYSTEM
1.

Separation 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 air flow meter and cylinder
head will allow air suction and cause the engine to run out
of tune.

o el L s
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EFI SYSTEM — Inspection Precautions Fi-9

FHog

Lock Spring

FI0092 FIOD93

FIc094

FI0085 10098|

ELECTRONIC CONTROL SYSTEM

1.

9.

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

When installing a 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. Handie all EEl parts carefully.
especially the ECU.

Do not be careless duting troubleshooting as there are
numerous transistor circuits and even slight terminal con-
tact can cause further troubles.

Do not open the ECU cover.

When inspecting during rainy weather, take care to pre-
vent entry of water. Also, when washing the engine com-

‘partment, prevent water from getting on the EF! parts and

wiring connectors.
Parts shouid be replaced as an assembly.

Care is required when pulling out the inserting wiring con-
nectors.

{a) Release the lock and pull out the connector, pulling
on the connectors.

(b} Fully insert the connector and insure that it is locked.

When inspecting a connector with a circuit tester.

(a} Carsfully take out the water-proofing rubber if it is a
watear-proof type connector.
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EFI SYSTEM — Inspection Precautions

FO097 FIOS8|

F1E25

Fit0e7 Fl10e8

Fulcrum Length

{b) Insert the tester probe into the connector from the
wiring side when checking the continuity, amperage
or voltage.

{c) Do not apply unnecessan} force to the terminal.

{d) After checking, install the water-proofing rubber on
the connactor securely.

10. Use SST for inspection or test of the injector, cold start

injector or its wiring connector.
SST 09842-30050 and 09842-30060

FUEL SYSTEM

1.

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

(a) Put a container under the connection.
{b) Slowly loosen the connection.

ic) Disconnect the connection.

{d) Piug the connection with a rubber plug.

When connecting the flare nut or union bolt en the high
pressure pipe union, observe the following procedure:

{Union bolt type}

{a) Always use a new gasket.

{b) Hand tighten the union boit.

{c) Tighten the bolt to the specified torque.
Torque: 300 kg-cm (22 ft-lb, 29 N'm)

{Flare nut type)

{a} Apply a thin coat of oil to the flare and tighten the
flare nut.

{b) Then using SST, tighten the nut to the specified tor-
qus.

SST 09831-22020
Torque: 310 kg-cm (22 ft-lb, 30 N-m)

NOTE: Use a torque wrench with a fulcrum length of 30
em {11.81 in.).

A Pl T e v
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EFI SYSTEM — Inspection Precautions

Fi-11

» -

Grommet O-Ring ',3?,,'2’“"

> I

CORRECT

Spacer

ﬁgl:&der ‘ Injector
Insulator
m 11gi

3.

Observe the following precautions when removing and
installing the injectors.

(a) Never reuse & O-ring.

{6) When placing an O-ring on the injector, use care care
not to damage it in any way.

ic) Lubricate the O-ring with spindle oil or gasoline
before installing - never use engine, gear or brake oil.

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

‘NOTE: Instali the spacer with the black ring side facing

upward.

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

(@) With engine stopped, turn the ignition switch ON.

{b) Short circuit the fus! pump check terminal +B and FP
of the check connector with the service wire.

CHECK CONNECTOR LOCATION:
See pages FI-110, 111

{c) When the fuel return hose is pinched, the pressure
within the high pressure line will rise to about 4 kg/
cm (57 psi, 392 kPa). In this state, check to see that
there are no leaks from any part of the fusi system.

CAUTION: Aiways pinch the hose. Avoid bending as
it may cause the hose to crack.
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112 EF1 SYSTEM — Troubleshooting’

TROUBLESHOOTING \;
TROUBLESHOOTING HINTS

1. Engine troubles are usually not caused by the EFi system.
When troubleshooting, always first check the condition of b
the other systems.

(a} Electronic source
® Battery
@ Fusible links
® Fuses
(b) Body ground
{c} Fue! supply
® Fuel leakage
® Fuel filter
_ ® Fuel pump
. : {d) Ignition system
' ® Spark plug
¢ High-tension cord

® Distributor {7M-GE) or cam position sensor (7M-
GTE)

@ Igniter and ignition coil
(e} Air induction system
@ Vacuum leaks
{/ Emission control system
8 PCV system
® EGR system (w/ EGR)
{g) Others
® Ignition timing {ESA system)
® idle speed {ISC system)

o e
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2. The most frequent cause of problems is simply a bad con-
tact in wiring connectors. Always make sure that connec-
tions are secure, ' :

When inspecting the connector, pay particular attention to
the following points:

{a} Check to see that the terminals are not bent.

{b) Check to see that the connector is pushed in com-
pletely and locked.

{c) Check to see that there is no signal change when the
connector is slightly tapped or wiggled.

3. Sufficiently troubleshoot for other causes before replac-
ing the ECU. The ECU is of high quality and it is expensive.
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Digital Type Analog Type'

ey

t10-,
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Foga9|

4., Use a volt/ohmmeter with high impedance {10 k.Q/V
minimum) for troubleshooting of the electrical circuit.
(See pages FI-34, 57) o

TROUBLESHOOTING PROCEDURES

SYMPTOM — DIFFICULT TO START OR NO START
(ENGINE WILL NOT CRANK OR CRANKS SLOWLY)

CHECK ELECTRIC SOURCE

BAD

0K

CHECK STARTING SYSTEM

1. Battery
{1} Connection
(2) Gravity — Drive belt — charging system
(3) Voltage

2. Fusible links

BAD

1. Ignition switch

2. Starter relay (MS)

3. Starter

4. Neutral start switch (A/T)
5. Wiring/Connection
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Fl-14 EFl SYSTEM — Troubleshooting \
SYMPTOM — DIFFICULT TO START OR NO START (CRANKS OK) :
CHECK DIAGNOSIS SYSTEM Malfunction | Diagnostic code(s) {See pages Fi-30, 31, 32)
Check for output of diagnostic code. codels)
{See page FI-26}
Normal code
DOES ENGINE START WITH oK | ISC system
ACCELERATOR PEDAL DEPRESSED? {1} 1ISC valve
{2) Wiring connection
NO
CHECK FOR VACUUM LEAKS IN AIR BAD 1. Oii filler cap
INTAKE LINE 2. Oil dipstick
3. Hose connections
! 4. PCV hose
B. (w/ EGR}
EGR system —~ EGR valve stays open
oK
CHECK IGNITION SPARK BAD 1. High-tension cords
7M-GE (See page 1G-5) 2. Distributor (7M-GE) or cam position
7M-GTE (See page 1G-12) sensor {7M-GTE)
3. Ignition coil
4, Igniter
rOK
CHECK SPARK PLUGS NO 1. Spark plugs
Plug gap: . 2. Comprassion pressure
7M-GE  Conventional Tipped Type Limit: 8.0 kg/em? (128 psi, 883 kPa)
0.8 mm (0.031 in.} at 260 rpm
7M-GE  Platinum Tipped Type 3. Valve clearance (Cold)
.~ 1.1 mm (0.043 in.) S$TD: IN 0.16 — 0.26 mm
" 7M-GTE {0.006 ~ 0.010 in.)
0.8 mm {0.031 inJ EX 0.20 - 0.30 mm
NOTE: Check compression pressure and {0.008 — 0.012 in.)
valve clearance if necessary.
BAD 1. Injector — shorted or leaking )
All 2. Injector wiring between resistor and
Plugs £CU shorted
WET 3. Cold start injector — Leakage
(See page FI-80)
4, Cold start injector time switch
(See page Fi-115)
l OK CONTINUED ON PAGE FI-15




EFI SYSTEM — Troubleshooting

OK  CONTINUED FROM PAGE Fl-14

CHECK FUEL SUPPLY TO INJECTOR
1. Fuel in tank :
2. Fuel pressurs in fuel line
{1) Short terminals +B and FP of the
check connector.
(2) You can fesl fuel pressure in fuel
return hose,
3. Check circuit opening relay
(See page Fi-113)

OK

CHECK FUEL PUMP SWITCH IN AlIR
FLOW METER {7M-GE} .

Check continuity between terminals FP and
E1 with measuring plate of air flow meter

‘| open.

BAD

1. Fuel line - leakage — deformation
2. Fuse

3. Fuel pump (See age FI-73)
4. Fuel filter

5. Fuel pressure regulator (See page FI-84)
6. Circuit opening relay (See page Fl-113)

OK

CHECK IGNITION TIMING
1. Short terminals T{MA} or TE1{MS} and
E1 of the check connector.
2. Check ignition timing.
STD: 10° BTDC @ ldie
w/ short circuited T{MA) Dlj
TE1(MS) — E1

BAD

Air flow meter (See page FI-98)

oK

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER
{See pages FI-34, 57)

NO

Adjust ignition timing (See page EM-17}

BAD

1. Wiring connection
2. Power to ECU
{1} Fusible links
(2) Fuses
(3) EFl main relay
3. Air flow meter
4, Water temp. sensor
5. Air temp. sensor
6. Injection signal circuit
(1) Injector wiring
(2) Resistor
(3) ECU

FI-156




EF! SYSTEM — Troubleshooting

SYMPTOM — ENGINE OFTEN STALLS

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.
{See page FI-26)

Malfunction
codels)

Normal code

CHECK FOR VACUUM LEAKS IN AIR
INTAKE LINE

Diégnostic codels] (See pages FI-30, 31, 32)

BAD

oK

3

CHECK FUEL SUPPLY TO INJECTOR
" Fuel in tank
<. Fuel pressure in fuel line
{1) Short terminals +B and FP of the check
connector.
(2} You can feel fuel pressure in fuel
return hose. B
3. Check circuit opening relay
(See page FI-113}

1. Qil filler cap

2, Oil level gauge

3. Hose connections
4, PCV hose

BAD

LOK

CHECK AIR FILTER ELEMENT

1. Fuel line ~ leakage — deformation
2. Fuse -

3. Fuel pump (Sée page FI-73)

4. Fuel filter

| 5. Fuel pressure reguiator (See page Fi-84)

6. Circuit opening relay (See pagé F1-113)

oK

BAD

CHECK I|DLE SPEED

STD: 7M-GE w/ TWC 700 rpm
TM-GE w/o TWC 800 rpm _
7M-GTE 800 rpm

"t Element — Clean or replace

BAD

oK

CHECK {GNITION TIMING
1. Short terminals TIMA)} or TE1{MS) and
E1 of the check connector.
2. Check ignition timing.
STD: 10° BTDC @ Idling
[w/ short circuited T(MA) onj
TE1{MS) — E1

ISC system
(1) Wiring connection
{2} {SC valve
{3) ECV

NO

OK

CHECK SPARK PLUGS
Plug gap:
7M-GE  Conventional Tipped Type
0.8 mm {0.031 in.}
7M-GE  Platinum Tipped Type
1.1 mm (0.043 in.)
TM-GTE
0.8 mm {0.031 in.)
NOTE: Check compression pressure and

B - - 111274

"1 Adjust ignition timing. (See page EM-17)

BAD

1. Spark plugs
2. Compression pressure
Limit: 9.0 kg/cm? {128 psi, 883 kPa)
at 250 rpm
3. Valve clearance {Cold}
STD: IN 0.15 —~ 0.25 mm
{0.06 — 0.010 in.)
EX 0.20 — 0.30 mm
(0.008 ~ 0.012 in.)
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Fl-17

10|< ' .CONTINUED FROM PAGE Fi-

16

CHECK COLD START INJE(}TOR
{See page FI-80)

BAD

oK

CHECK FUEL PRESSURE
{See page FI-74)

1. Cold start injector
2. Cold start injector time switch
{(See page FI-115)

BAD

oK

CHECK INJECTORS
{See page FI-88)

1. Fuel pump {See page FI-73)
2. Fuel filter

3. Fuel pressure regulator (See page Fl-84)

BAD

oK

1

r CHECK EF1 ELECTRONIC CIRCUIT
USING VOLT/OHMMETER
{See pages FI-34, 57)

Injection condition

BAD

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.
. -{See page F1-26)

1. Wiring connection
2. Power to ECU
{1} Fusible links
(2) Fuses
{3} EFl main relay
3. Air flow meter
4, Water temp. sensor
5. Air temp. sensor
6. Injection signal circuit
(1) Injector wiring
(2) Resistor
(3) ECU

SYMPTOM -- ENGINE SOMETIMES STALLS

Malfunction
code(s)

‘ Normal code

CHECK AIR FLOW METER
(See pages Fi-96, 98}

Diagnostic codels) (See pages FI-30, 31, 32}

BAD

OK

.| CHECK WIRING CONNECTORS AND
RELAYS '

Check for a signal change when the connec-

tor or relay is slightly tapped or wiggled.

Air flow meter

BAD

1. Connector ‘
2. EFl main relay (See page Fi-112)
3. Circuit opening relay (See page FI-113)
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SYMPTOM — ROUGH IDLING AND/OR MISSING

{ECK DIAGNOSIS SYSTEM 'Malfunction.  Diagnostic codels} (See pages FI-30, 31, 32)
reck for output of diagnostic code. codels)
ee page Fl-26)
] Normal code
HECK FOR VACUUM LEAKS IN AIR BAD 1 1. Oil filler cap
NTAKE LINE 2. Oil level gauge
3. Hose connections
4, PCV hose
5. EGR system — EGR valve stays open (EGR}
{ oK
3¢ K AIR FILTER ELEMENT BAD | Element — Clean or replace
oK
CHECK IDLE SPEED BAD | 1SC system
STD: 7M-GE w/ TWC 700 rpm (1) Wiring connection 1
7M-GE  w/o TWC 800 rpm (2) 1SC valve
7M-GTE 800 rpm (3) ECU ¥
b
oK :
CHECK 1GNITION TIMING NO Adjust ignition timing. (See page EM-17} 5
1. Short terminals T{MA) or TE1{MS} and ' ¢
E1 of the check connector. i
2. Check ignition timing. ‘§
STD: 10° BTDC @ ldling b
[wl short circuited T(MA)} or] é%
TE1(MS) — E1 i
CHECK SPARK PLUGS _ “BAD 1 1. Spark plugs 4
Plug gap: _ 2. Compression pressure
7M-GE  Conventional Tipped Type Limit: 9.0 kg/cm? (128 psi, 883 kPa)
0.8 mm (0.031 in.) at 250 rpm
7M-GE  Platinum Tipped Type 3. Valve clearance (Cold)
1.1 mm {0.043 in.) . STD: IN 0.156 -~ 0.26B mm
TM-GTE (0.06 — 0.010 in.)
0.8 mm (0.031 in.) EX 0.20 - 0.30 mm
NOTE: Check compression pressure and (0.008 — 0.012 In.)

valve clearance if necessary.

OK  CONTINUED ON PAGE FI-19
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lOK CONTINUED FROM PAGE FI-18

CHECK COLD START INJECTOR
{See page Fi-80}

OK

BAD

1. Cold start injector

2. Cold start injector time switch

(See page Fi-115)

CHECK FUEL PRESSURE
(See page FI-74)

oK

BAD

1. Fuel pump (See page FI-73)

2, Fuel filter

-3. Fuel pressure regulator {See page Fi-84)

CHECK INJECTORS
{See page Fl-86)

0K

¥

BAD

Injection condition

i) ‘

£ ZHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER

{See pages FI-34, 57)

BAD

“| 1. Wiring connection

2. Power to ECU
- (1} Fusible links
(2} Fuses
(3} EFl main relay
3. Air flow meter
4. Water temp. sensor
5. Air temp. sensor
6. Throttle position sensor
7. Injection signal circuit
(1) Injector wiring
(2) Resistor
(3) ECU

o e e

Tt
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SYMPTOM — HIGH ENGINE IDLE SPEED (NO DROP)

SHECK ACCELERATOR LINKAGE

BAD

oK

CHECK POWER STEERING IDLE-UP
SYSTEM

Linkage — Stuck

BAD

IOK

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.

code(s)

{See page FI-26}

Norrﬁal code

CHECK ISC SYSTEM

Air valve

|Ma|function Diagnostic code(s) (See pages FI-30, 31, 32)

RSdatn e wanor

BAD

oK

CHECK THROTTLE POSITION SENSOR

1. Wiring connection

{Air con, Throttle position sensor — ECU)
2.1SC valve
3. Air conditioner switch

BAD

oK

CHECK FUEL PRESSURE
{See page FI-74)

™ Throttle body

BAD

OK

'

CHECK COLD START INJECTOR
. ee page FI-8Q)

Fuel pressure regulator ~ High pressure

BAD

oK

CHECK INJECTORS (See page Fi-86)

Cold start injector — Leakage

BAD

OK

i

CHECK EF1 ELECTRONIC CIRCUIT USING
VOLT/OHMMETER
{See pages Fl-34, 57)

| Injectors — Leakage, injection quality

BAD

1. Wiring connection
2. Power to ECU
(1) Fusible links
{2) Fuses
(3) EF! main relay -
3. Air flow meter
4, Water temp. sensor
B. Air temp. sensor
6. Injection signal circuit
(1) Injector wiring
{2) Resistor
(3) ECU

TRE e .
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Fl-21

-SYMPTOM — ENGINE BACKFIRES-Lean Fuel Mixture

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code
(See page FI-26)}

Normal ¢ode

Malfunction
codels}

Diagnostic codels) (See pages FI-30, 31, 32)

CHECK FOR VACUUM LEAKS IN AIR sap 1 1. Oil filler cap :
INTAKE LINE 2. Oil dipstick
3. Hose connections
4. PCV hose
OK
CHECK IGNITION TIMING NO | Adjust ignition timing. (See page EM-17)
1. Short terminals TIMA) or TE1{MS) and '
E1 of the check connector,
“71, Check ignition timing.
STD: 10° BTDC @ |dling .
[w[ short circuited. T(MA) or
TE1{MS) — E1
oK )
CHECK COLD START INJECTOR BAD | 1. Cold start injector
{See page FI-80) 2. Cold start injector time switch
{See page FI-115)
oK |
CHECK FUEL PRESSURE BAD 1. Fuel pump (See page FI-73)
{See page FI-74) 2. Fuel filter ‘
3. Fuel pressure regulator {See page Fi-84)
0K
[ =
~ HECK INJECTORS BAD | Iniectors — Clogged
‘*’[\See page F1-86)
CHECK EF! ELECTRONIC CIRCUIT 5AD 1 1. Wiring connection

USING VOLT/OHMMETER
{See pages FI-34, 57)

2. Power to ECU
(1) Fusibie links
{2) Fuses
(3} EFl main relay
3. Air flow meter
4. Water temp. sensor
5. Air temp. sensor
6. Throttle position sensor
7. Injection signal circuit
(1) Injector wiring
{2} Resistor
(3) ECU
{4} Fuel cut signal

8. Oxygen sensor

| i
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SYMPTOM — MUFFLER EXPLOSION (AFTER FIRE)

-Rich Fuel Mixture-Misfire

CHECK DIAGNOSIS SYSTEM
Chack for output of diagnostic code
(See page Fi-26)

Normal code

Malfunction
coda(s)

Diagnostic code(s) {See pages FI-30, 31,-32)

CHECK IGNITION TIMING
1. Short terminals T(MA) or TE1{MS) and
Et of the check connector.
2, Check ignition timing.
STD: 10° BTDC @ Idling
w/ short circuited T(MA} mj
TE1(MS) — E1

NO

OK

CHECK COLD START INJECTOR
(See page F1-80)

Adjust ignition timing. (See pagh EM-17)

BAD

oK

1

CHECK INJECTORS

1. Cold start injector
2. Cold start injector time switch
(See page FI-115)

BAD

oK

1

CHECK SPABK PLUGS
Plug gap:
7M-GE  Conventional Tipped Type
0.8 mm {0.031 in) .
TM-GE  Platinum Tipped Type
1.1 mm (0.043 in.)
7M-GTE
0.8 mm (0.031 in.)
NOTE: Check compression pressure and
valve clearance if necessary.

Injector — Leakage

NO

OK

CHECK EFI ELECTRONIC CIRCUIT USING
VOLT/OHMMETER
(See pages Fi-34, 57}

1. Spark piugs
2. Compression pressuie
Limit: 9.0 kg/cm? (128 psi, 883 kPa)
at 260 rpm
3. Valve clearance (Cold)
S$TD: IN 0.15 — 0.26 mm
{0.06 ~ 0.010 in.}
EX 0.20 ~ 0.30 mm
{0.008 — 0.012 in.}

e s e e S T P PR e i S i Tt s

BAD

1. Throttle position sensor
2. Injection signal circuit
(1) Injector wiring
{2) Resistor
{3) ECU

3. Oxygen sensor

R A




EFI. SYSTEM — Troubleshooting

Fi-23

SYMPTOM — ENGINE HESITATES AND/OR POOR ACCELERATION

CHECK CLUTCH AND BRAKE

BAD

‘OK

CHECK FOR VACUUM LEAKS [N AIR
INTAKE LINE

1. Clutch - Slips
2. Brakes ~ Drag

BAD

{OK

CHECK AIR FILTER ELEMENT

'} 1. Oil fiiler cap

2. Qil level gauge
3. Hose connections -
4, PCV hose

6. EGR system — EGR valve stays open (EGR)

BAD

rOK

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.
(See page Fl-28)

|Malfunction

code

’Normal code

CHECK IGNITION SPARK
7M-GE (See page 1G-5)
7M-GTE (See page 1G-12)

Element — Clean or replace

Diagnostic codefs) (See pages FI-30, 31, 32)

BAD

oK

CHECK IGNITION TIMING
1. Short terminals T{MA) or TE1(MS} and
E1 of the check connector.
2. Check ignition timing.
STD: 10° BTDC @ ldling
[wl short circuited T{MA) OIj
TE1({MS) — E1

1. High-tension cords

2, Distributor {7M-GE) or cam position
.. sensor {7M-GTE) '
3. Ignition coil

4. Igniter

OK

CHECK FUEL PRESSURE
{See page Fi-74)

NO

Adjust ignition timing. (See page EM-17)

BAD

oK

CHECK INJECTORS
(See page FI-86) .

1. Fuel pump {See page FI-73)
2. Fuel Filter
3. Fuel pressure regulator (See page FI-84)

BAD

on CONTINUED ON PAGE Fi-24

| Injection condition
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EFlI SYSTEM - Troubieshooting

OK CONTINUED FROM PAGE FI-23

CHECK SPARK PLUGS
Plug gap:
7M-GE  Conventional Tipped Type
0.8 mm {0.031'in.}:
7M-GE  Platinum Tipped Type
1.1 mm {0.043 in.}
7M-GTE
0.8 mm (0.031 in.)
NOTE: Check compression pressure and
valve clearance i necessary

“F6K

CHECK EF ELECTRONIC CIRCUIT
“3ING VOLT/OHMMETER
{See pages FI-34, 57} =~

BAD

1. Spark plugs
2. Compression prassure
Limit; 9.0 kg/cm? (128 psi, 883 kPa}
at 250 rpm
3. Valve clearance (Cold) .
STD: IN 0.156 — 0.25 mm
{0.06 — 0.010 in.)
EX 0.20 — 0.30 mm
{0.008 — 0.012 in.}

Y R it o 1

BAD

1. Wiring connection
2. Power to ECU
{1) Fusible links
{(2) Fuses
{3) EF main relay
3. Air flow meter
4. Water temp. sensor
5. Air temp. sensor
6. Throttle position sensor
7. Injection signal circuit
(1) Injector wiring
(2} Resistor
(3) ECU
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EFI SYSTEM — Diagnosis System

DIAGNOSIS SYSTEM
DESCRIPTION -
(MA) "

The ECU contains a built-in self-diagnosis system by which
troubles with the engine signal network are detected and a

“CHECK ENGINE" warning light on the mstrument panel
flashes.

By analyzing various signals as shown in the later table {See
pages FI-30, 31) the Electronic Control Unit (ECU) detects
system malfunctions which are related to the various operating
parameter sensors or to the actuator. The ECU stores the
failure until the diagnosis system is cleared by removing the EFi
fuse with the ignition switch off, ’

A "CHECK ENGINE" warning light on the instrument panel
informs the driver that a malfunction has been detected.

The light goes out automatically when the malfunction has
been clearad.

The diagnostic code can be read by the number of the blinks of
the “CHECK ENGINE" warning light when T and E1 are short-
circuit.

(MS)

The ECU contains a built-in self-diagnosis system by which
troubles with the engine signal network are detected and a

“CHECK ENGINE" warning light on the instrument panel
flashes.

By analyzing various signals as shown in the later table {See
page Fl-32) the Electronic Control Unit (ECU) detects system
malfunctions which are related to the various operating
parameter sensors or to the actuator. The ECU stores the
failure until the diagnosis system is cleared by removmg the EFI
fuse with the ignition switch off.

In the ECU, a test mode function has been added to the func-
tions of the self-diagnosis system of the previous diagnosis
mode (normal mode} for the purpose of detecting malfunctions
such as poor contact which are difficuilt to detect in the normal
mode. This function fills up the seif-diagnosis system. The test
mode can be imptemented by the technician to follow the pro-

cedures of appropriate check terminal connection and opera-
tion described in later (See page FI-28).

In the normal mode, the self-diagnosis system monitors 14
items, indicated by the codes except for code No. 51 as shown
in FI-32. A “CHECK ENGINE" warning light on the instrument
panel informs the driver that a malfunction has been detected.

The light goes out automaticaily when the malfunctton has
been cleared.

The diagnostic code can be read by the number of the blinks of
the “CHECK ENGINE” warning light when TE1 and ET are
short-circuited.
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In the test mode, seven items, indicated by code Nos
24, 41, 42, 43, and 51, as shown in Fi-32 are mog
malfunction is detected in any one of the systems indicated by
code Nos. 13, 22, 24, and 41 the ECU lights the "CHECK
ENGINE'" warning light o warm the technician that the mal-
function has been detected. In this case, TE2 and E1 terminals 3
on the check connector should be connected as shown later 1.
{See page Fl-28} ' '

in the test mode, for all seven conditions shown above in code
Nos. 13 — 51, even if the malfunction is corrected, the mal-
function is stored in the ECU memory while the ignition switch
remains on. Alsa, when a malfunction occurs for the four con-
ditions from code Nos. 13 — 41, the “CHECK ENGINE" warning
light remairis on. However, once the ignition switch is turned to
OFF, the ECU erases all of the malfunctions in the memory. The
diagnostic mode (normal or test) and the output of the ""CHECK
ENGINE” warning light can be selected by the TE1, TE2 and E1
tarminal connections on the check connector, as shown in the
later.

i v\
i

“GHECK ENGINE” WARNING LIGHT CHECK
1. The "“CHECK ENGINE" waming light will come on when

&5 4@*’&%%%% A B e B e B SR o T TS e e DT

the |gn|tlon -witch is placed at ON and the engine is not
. running. Y
l@ 2.  When the engine is started, the “"CHECK ENGINE" warming
) light should go out.:
“CHECK ENGINE" Warning Light If the light remains on, the diagnosis system has detected

a malfunction or abnormality in the system.

5
2

OUTPUT OF DIAGNOSIS CODES
(MA)

To obtain an output of diagnostic codes, proceed as foliows
1. Initial conditions o
{a) Battery voltage about 11 volts

(o} Throttle valve fully closed (throttle position sensor
IDL points closed)

(c} Transmission in neutrai position
{d} Accessory switches OFF

2. Turn the ignition switch to ON. Do not start the engine.

SNt end s L gl A Lo e . e g S L
el g AL R v R A R ot )
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Fi-27

*CHECK ENGINE" Warning Light ro293]

0.25

ON ON ON ON

OFF OFF OFF

{Seconds)

0.25

Flo284

" Code No. 13

Code No. 32

1 N ONONONONON

OFF orr [
>z
25 4.5
{Seconds)

FID255

3.

5.

"Using a service- wire, short terminals T(MA) or TE{(MS)

and E1 of the check connector.

CHECK CONNECTOR LOCATION:
See pages FI-110, 111

Read the diagnosis code as indicated by the number of
flashes of the “CHECK ENGINE"” warning light.

D:agnosns code {See pages FI-30, 31, 32)
(a) Normai System Operation

® The light will alternately blink on and off for 0.25
second intervals.

(b} Malfunction Code [ndication -

® The light will blink the number of times equal to
the malfunction code indication w:th pauses as

follows:
1. Between the first digit and second digit, 1.5
saconds.

2. Between code and code, 2.6 seconds.

3. Before repeating all malfunction codes, 4.5
seconds.

® Tha diagnostic code series will be repeated as long
as the “CHECK ENGINE'" connector torminals
T{TE1) and E1 are shorted.

NOTE: In event of a number of trouble codes, indication

will begin from the small value and continue to the larger
in order.

After the diagnosis check, remove the service wire.
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/ Service Wire
TE2—/————
0 1}//
O F/ v
N
{c <k Connector
-
F12815
‘ TE2 Service Wire ,
0 et e
8] E1 "
Check/Cor/\neétor’
S
Fiz814

(MS)

Normal mode
{See procedure MA]}

Ve K;/s 04/56 %’v‘!’\

Test mode

To obtain an output of diagnostic codes, proceed as follows:
1. Initial conditions

(a) Battery voltage about 11 volts

{b) Throttle valve fully closed (throttle position sensor
IDL points closed)

Transmission in neutral position
Accessory switches OFF

{c)
(d)

2. Using a service wire, short terminals TE2 and E1 of the

check connector.

=3 Start the engine and run the vehicle at a speed

{6 mph) or higher.

—_—

of 10 km/h

4. Simulate the conditions of the malfunction described by
the user.

5. Using a service wire, short terminals TE1 and E1 of the

check connector.
NOTE:
® The test mode will not start if terminals TE2 and E1 are con-

# N

nected after the ignition switch is turned on, or terminals TE2
and E?1 are connected after terminals TE1 and E1 are con-
nected.

® The starter signal and vehicle speed signal will be diagnosed
by the ECU as malfunctions, and codes No. 42, and 43 will
be output, if the operation in 3. above is not performed.

6. Read the diagnosis code as indicated by the number of
flashes of the “CHECK ENGINE" warning light.
(See page Fi-27)

7. After the diagnosis check, remove the service wires.

—

“_/_/
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MS

CANCELLING OUT DIAGNOSTIC CODE

1. After repair of the trouble area, the diagnostic code"
retained in memory by the ECU must be cancelled out by
removing the EFl fuse 15A for 30 seconds or more,
depending on ambient temperature (the lower the tem-
perature, the longer the fuse must be left out} with the
ignition switch off.

NOTE: _ .

® 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.

® |f the diagnostic code is not cancelled out, it will be
retained by the ECU and appear along with a new code
in event of future trouble.

®ifitis necéssary to work on engine components requir-
ing removal of the battery terminal, a check must first
be made to see if a diagnostic code has been recorded.

2. After cancellation, road test the vehicle to check that a

“normal’” code is now read on the “CHECK ENGINE"
warning light.

If the same diagnostic code is still indicated, it means that
the trouble area has not been repaired thoroughly.

DIAGNOSIS INDICATION

{1} When 2 or more codes are indicated, the lowest number
{code)} will appear first.

However, no other code will appear along with code No.
11,

(2) All detected diagnostic codes, except 51 and 53, will be
retained in memory by the ECU from the time of detection
until cancelled out.

(3} Once the malfunction is cleared, the ""CHECK ENGINE"
warning light on the instrument panel will go out but the
diagnostic codel(s) remain stored in ECU memory (except
for codes 51 and 53).
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[P T ey

DIAGNOSTIC CODES (MA)

g
35
.,g‘_
e
ke
E:
)
A
Py
=
i
[
e
i
i
5
i

Codo’ Number of Soo
Chack sngine System Diagnosis Trouble area
No. biinks  page
- n ﬂ ﬂ H ﬂ This appears when none of _ _
R180s Normal the other codes area identified.{
® |gnition switch circuit
. I ® |gnition switch
Momentary interruption in . e
11 [| || ECU (+B) @ Main relay circuit Fl-41
power supply to ECU. ® Main relay
E]MOE‘ e ECU
No uNEu or nGu Signa' to : g!s:rfgutor CIrcuit_
12 nn RPM Signal ECU within 2 seconds after | o sf:t‘ utor | cirout 1G-3
engine has been cranked. arter signal cirouit
Fi1808 ® ECU
R No “NE"* signal to ECU when | @ Distributor circuit )
4 H ““H REM Signal engine speed is above ® Distributor 1G-3
F1607 1,000 rpm. ® ECU
® Ignition and ignition coil
nr“l] N o @ No “1GF” signal to ECU circuit .
14 Ignition Signal 6 — 8 times in succession. ® Igniter and ignition coil FI-51
£11608 ¢ ECU
» i ® Oxygen sensor circuit
1 Oxygen Sensor | Detection of oxygen sensor
21 O |1 E— Signal deterioration. ® Oxygen sensor FI-122
F11808 * ECU
. . ® Water temp. sensor
292 n ﬂ n H Water Temp. | Open or short circuit in water girguit. FI-49
L Sensor Signal | temp. sensor signal. ‘® Water temp. sensor
’ - : ¢ ECU
§10
. @ intake air temp. sensor
24 _nﬂm]_ Intake Air Temp) Open or short circuit in intake circuit F-48
Sensor Signal | air temp. sensor signal. # intake air temp. sensor
. & ECU
11811
{7M-GE)
Open circuit in VC signal or
Air-flow ;r;ort: trcg(;tl betwteerl VaS and | o Air flow meter circuit
3 “H[ U l____ v . when idle contacts are ® Air fiow meter Fl-44
Meter Signal closed, e ECU .
' {7M-GTE)
Open or Short circuit in air
et flow meter signal.
{7M-GE) (TM-GE) ® Air flow meter circuit
Air Flow Open circuit in E2 or short ® Air flow meter Fi-44
a2 Meter Signal circuit between VC and VS. ® ECU
—‘l |.| U Ll U I—- (7M-GTE) {(7M-GTE) ® HAC sansor circuit
HAC Sensor Open or short circuit in HAC #® HAC sensor FI-56
11813 Signal sensor signal ¢ ECU
" # Turbocharger
2 __nmnm Turbocharger : @ Air flow meter _
34 Pressure Turbocharger pressura is # Intercooler system
abnormal. e ECU
Fl2818
e Throttle position sensar
41 nﬂ ﬂn n ;:;?ttig: Open or short circuit in circuit Fl-42
. throttle position sensor signal. | @ Throttle position sensor
Sensor Signal ® ECU
EI1RI4

P

e e e e e
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DIAGNOSTIC CODES (MA) (Cont'd)
Number of b
c;:‘ Check engine System Diagnosis Trouble area See
- blinks page
No “SPD" signal for 5
seconds when engine spead ® Vehicle speed sensor
42 Vehicle Speed | is between 2,500 rpm and circuit -
_ﬂﬂﬂﬂ_ﬂﬂ_ Sensor Signal | 4,600 rpm and coolant temp. | @ Vehicle speed sensor
is below 80°C (178°F) except| ® ECU - .
Ei1a1s| - when racing the engine.
No “STA” signal to ECU until | ® Ignition switch circuit
413 l” H ||| HI |” Starter Signal | engine speed reaches 800 ® Ignition switch Fi.50
1818 rpm with vehicle not moving. | @ ECU
52 JUUUU'LI'U'I_ Knock Sensor | Open or short circuit in knock : E:ggt ::2:3: circuit
Signal sensor signal. -
Fi18i8 g g * ECU
Knock Control .
53 — | signal in ECU Knock control in ECU faulty. ® ECU —
———— ——
® A/C switch circuit
® A/C switch
® A/C amplifire
No “IDL* signal, *'NSW" ® Neutral start switch
A [UTNAMLN : ; signal or “A/C" signal to circuit -
51 Switch Signal | 21, with check tarminals ® Nautral start switch
E1 and T shorted. ® Throttle position sensor
circuit
® Throttle position sansor
FI1817 e ECU
"1 w/ TWC vehicles only
*2 7M-GTE only
*3 Abnormaiities in the air flow meter may also be detected.
DIAGNOSTIC CODES (MS)
Number of
lc]\?? Check engine System Diagnosis Trouble area ps:ee
: blinks 9
n |—| |"| H ﬂ This appears when none of - _
- Fiioos Normal the other codes are identified,
@ ignition switch circuit
" . @ Ignition switch .
Mormentary interruption in . N
1 || “ ECU (B) ® Main relay circuit Fl-62
powser supply to ECL), ® Main relay
F11805 e ECU
No “NE or “G" signel to ® Distributor circuit
12 nn RPM Signal | ECU within 2 seconds after | & g’-”""b"‘?’ . IG-3
engine has been cranked. tarter signal circuit
Fl1gog) ¢ ECU
No “NE” signal to ECU when | ® Distributor circuit
13 ” H ||H RPM Signai engine speed is above ® Distributor 1G-3
E1807 1.000 pm. ® ECU
: ® [gnitar and ignition coil
M ”m‘m s . No. “IGF"’ signai to ECU circuit K
14 lgnition Signal 6 - 8 times in succession. # Igniter and ignition coil FI-70
F11808 ® ECU

A
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Fi-32
DIAGNOSTIC CODES (MS) (Cont'd)
Number of
c:ln:e Check engine System Diagnosis Trouble area S;eee
' blinks pag
® Water temp. sensor
29 nﬂ nn Water Temp. Open or short circuit in water circuit FI-68
Sensor Signal } temp. sensor signal. ® Water temp. sensor
FHEB10 . ECU
. #® Intake air temyp. sensor
—_”_n_mmn_ intake Air Temp.] Open or short circuit in intake circuit
24 . . . . Fl-67
Sensor Signal | air temp. sensor signal. @ Intake air temp. sensor
A1811 e ECU
. Open c.trcu.tt in VC signai or ® Air flow meter circuit
a1 Air-flow short circuit between VS and | o Ai
5. HIH | fl . . ir flow meter Fl-66
CE Meter Signal EZ when idle contacts are ® ECU
) Fil1B12 closed. i s
32 Air-flow Open circuit in E2 or short : i:: :‘llszv nr;:::: cirouit FI-65
—J U U L] U I—— Meter Signal circuit between VC and VS.
& ECU
A1813
Throttie o ] T.hrot.tle position sensor
s Open or short circult in circuit
41 Position - . " Fi-63
. throttle position sensor signal. | @ Throttle position sensor
Sensor Signal e ECU
A1814
No “SPD” signal for 5
seconds when engine speed . .
Vv
Vehicle Speed | is between 2,500 rpm and .ehlc-:le speed sensor
42 \ circuit -
Sensor Signal | 4,600 rpm and coolant temp. | o yapicle speed sensor
is below 80°C {176°F) except P
mers! when racing the engine.
No “STA" signal to ECU until | ® Ignition switch circuit
43 _ﬂﬂﬂfLﬂﬂfL Starter Signal | engine speed reaches 800 @ Ignition switch FI-69
{ 16186 rpm with vehicle not moving. | ® ECU
Knock Sensor | Open or short cirduit in knock ® Knock sensor circult
52 —m-uw-nﬂ—’ Signal sensor signal ® Knock sensor -
4 ¢ gnal. ® ECU
161 -
mmjmn_ Knock Control .
® -
53 signal in ECU Knock control in ECU faulty. ECU
Fl1619
A/C Com- o L A./C f:ompressor relay
72 Jmnnﬂﬂﬂ—_ﬂ_ﬂ_ pressor Open or short circuit in circuit _
. A/C compressor relay signal. ® A/C compressor relay
Relay Signal
® ECU
Fi2811
® A/C switch circuit
® A/C switch
& A/C amplifire
No “IDL" signal, “NSW"’ e Neutral start switch
51 Hi ||H “ t H Switch Signal | signal or “*A/C" signal to circuit _
ECU, with check terminals ® Neutral start switch
E1 and TE1 shorted. #® Throttle position sensor
circuit

@ Throttle position sensor

R I
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EFI SYSTEM — Diagnosis System F1-33
INSPECTION OF DIAGNOSIS CIRCUIT
Fuse IGN
lgnition  {MA) 7.5A ECU
Fusible Link Switch  (MS) 15A
AM2 30A  |[AM27TIG2 _
‘ (MA) EFl Main Relay
Fusible Link Fuse
+—OO O~O— oA~ o- +B (B)
MAIN 1.0Y (MS) EF) 15A
I M-REL
Ignition =
Fusible Link Switch Fuse
(MA) }—ORO—0Ryo—0<Jp-——0~-0 J\@_‘,w
i P ALT AM1 AM171G1 GAUGE
Fusible
Link sy Mf/IM-GEI40A 75A *CHECK ENGINE"
- . w - - .
MAIN 2.0L | (MA/7M-GTE) /51 . arning Light )
S
. Battery | Vo) 100A HH B HH checx
i — : O Connector E1
D _—L_‘
T
— {MS) TE1 -
F1z916]
1. Dose ‘‘CHECK ENGINE'* warning light come YES
on when ignition switch is at ON? System Norma
, NO
Does “CHECK ENGINE” waming light come Check wiring between Trv anather
on when ECU terminal W is grounded to the | YES | ECU terminal E1 and body | OK Egua athe
body? ground. ‘ -
NO L BAD
Check bulb, fuse and wiring between ECU and .
ignition switch. Repair or replace
, BAD
[ Repair or replace. I
2. Does ‘‘CHECK ENGINE" warning light go off YES
when the engine is started? = System Normal
NO
Check wiring between ECU and BAD Repair
“CHECK ENGINE" waming light. pa
¢ OK .
Is there diagnostic code autput when check Check wiring between ECU terminal T and check
connector terminals T{MA)} or TE1(MS) and NO | connector terminal T(MA) or TE1{MS), and ECU
E1 are short circuited? terminal E1 and check connector terminal E1.
. YES OK
Does ‘‘CHECK ENGINE' warning light go out NO : ‘ Try another
after repair according to malfunction code? Further repair required. ECU.
. YES
[System oK 1, -|[ Cancel out diagnostic code. ]
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-34 EFl SYSTEM — Troubleshooting with Volt/Chmmeter (MA)

TROUBLESHOOTING WITH
VOLT/OHMMETER (MA)

OTE: The following troubleshooting pro-
adures are designed for inspection of each separ-
te system, and therefore the actual procedure
ay vary somewhat. However, troubleshooting
hould be performed refering to the inspection
1ethods described in this manual,

3efore baeginning inspection, it is best to first make
1 simple check of the fuses, fusible links and the
:ondition of the connactors.

The following troubleshooting procedures are
based on the supposition that the trouble lies in
either a short or open circuit in & component out-
side the computer or a short circuit within the
computer. )

If engine trouble occurs even though proper
operating voltage is detected in the computer con-
nector, then it can be assumed that the ECU is
fauity and shouid be repiaced.

LOCATION OF FUSES AND- FUSIBLE LINKS

No. 1 Relay Block (RHD)

olsd

—ra

| s 7 s ¥ oy

o ¥ i | |

o ¥ o | |
ettt Yt

g

ALT

No. 1 Ralay Block (LHD)

Fuse IGN 7.5A (7M-GE) 1.25B N Fusible Link Fuse IGN 7.5A
(M-GTE) 100A W AM140A  EFI Main Relay
Fusible Link —
MAIN 2.0L e
go. 2 D
elay Block e
N EEE
f \
F 'bf/ Link
usibte Lin
Fusible Link  fuse EFI 15

FI278%

Pol TN SV

i ,%%@g@sggﬁﬁmﬁigégég&#f»s‘iwzz.s,w;mu(aiﬁ:%ﬂ it
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EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)

Fi1-35

EFI SYSTEM CHECK PROCEDURE

NOTE:

® Perform all voltage measuremants with the connectors

connected.

¢ Verify that the battery voltage is 11V or above when
the ignition switch is at “ON".

Using a voltmeter with high-impedance (10 kQ/V
minimum), measure the voltage at each termmal of the

wmng connectors.

SRS
Voltmeter
E1
: \\
-
F10288)
Terminals of ECU (7M-GE)
Symbot! Terminal Name Symbol Terminal Name Symbol Terminal Name
EO1 | POWER GROUND T | CHECK CONNECTOR L3 | ECT COMPUTER
E02 | POWER GROUND G2 | DISTRIBUTOR EGR | VSV [EGR)
No. 10 | INJECTOR (No. 1 and 4) VTA | THROTTLE POSITION SENSOR A/C | A/CMAGNET SWITCH
No. 20 | INJECTOR (No. 2 and 6) NE | DISTRIBUTOR SPD | SPEEDOMETER
STA | STARTER SWITCH DL | THROTTLE POSITION SENSOR W | WARNING LIGHT
No. 30 | INJECTOR (No. 3 and 5} IGT | IGNITER FPR | FUEL PUMP RELAY
STJ | COLD START INJECTOR DFG | DEFOGGER RELAY
E1 | COMPUTER GROUND IGF | IGNITER THA | AIR TEMP. SENSOR
NSW | NEUTRAL START SWITCH (A/T} ECT | ECT COMPUTER
N/C | "CLUTCH SWITCH {M/T) THW | WATER TEMP. SENSOR VS | AR FLOW METER
KNK | KNOCK SENSOR LP | HEADLIGHT RELAY
1SC 1 | ISC MOTOR NO. 1 COIL OX | OXYGEN SENSOR VC | JHROTTLEFGSITIONSENSOR
ISC 3 | ISC MOTOR NO. 3 COIL E2 SENSOR GROUND
1SC 2 | ISC MOTOR NO. 2 COIL VSV 1| VSV {AIR CONTROL) BATT | BATTERY
ISC 4 | ISC MOTOR NO. 4 COIL L1 | ECT COMPUTER +B | EFl MAIN RELAY
GS | DISTRIBUTOR VSV2 | VSV (FPU) IG S/W| IGNITION SWITCH
VF | CHECK CONNECTOR L2 | ECT COMPUTER +B1 | EFI MAIN RELAY
G1 | DISTRIBUTOR M-REL | EFI MAIN RELAY {COIL)
ECU Terminals
B —— f A | | . —
gor| N JeralsTuMe¥] [15C % |66 61 | 82 | NE |iaT | 1o ] fox V3V Vz" M- |eor|sporer|Hal vs | ve jaarrldS,
go2| N& 1 e 1 SEISE| ve | T perajioc o | E2 aciwlors| (] |+8]+et

FIO574
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EFlI SYSTEM — Troubleshooting with Voit/Ohmmeter (MA)

Terminals of ECU (7M-GTE)

Symbol Terminal Name Symbol Terminal Name Symbol Terminal Name
E01 | POWER GROUND G2 | CAM POSITION SENSOR A/C | AJC MAGNETIC SWITCH
EO2 | POWER GROUND VTA | THROTTLE POSITION SENSOR SPD | SPEEDOMETER

No. 10 | INJECTOR {No. 1 and 4) NE | CAM POSITION SENSOR W | WARNING LIGHT

No. 20 | INJECTOR (No. 2 and 6) IDL | THROTTLE POSITION SENSOR FPR | FUEL PUMP RELAY
STA | STARTER SWITCH IGT | IGNITER Ol | OIL PRESSURE SWITCH

No. 30 | INJECTOR (No. 3 and 5) IGdA | IGNITER THA | AIR TEMP. SENSOR
STJ | COLD START INJECTOR IGF | IGNITER ECT | ECT COMPUTER

E1 | COMPUTER GROUND KNK1 [ KNOCK SENSOR HAC | 4kfTLIDE COMPENSATION
NSW | NEUTRAL START SWITCH (A/T) THW | WATER TEMP. SENSOR FC | CIRCUIT OPENING RELAY
N/C | *CLUTCH SWITCH {M/T) KNK2 | KNOCK SENSOR VC | e LR OSITION SENSOR
GdB | IGNITER OX | OXYGEN SENSOR KS | AIR FLOW METER
ISC 1 | ISC MOTOR NO. 1 COIL E2 | SENSOR GROUND BATT | BATTERY
1SC 3 | 1ISC MOTOR NO. 3 COIL VSV | VSV {FPU) +B | EFl MAIN RELAY
iISC 2 | 1SC MOTOR NO. 2 COIL L1 | ECT COMPUTER IG S/W! IGNITION SWITCH
iSC 4 | ISC MOTOR NO, 4 COIL HT | OXYGEN SENSOR +B1 | EFi MAIN RELAY
G© | CAM POSITION SENSOR L2 | ECT COMPUTER TIL | TURBO INDICATOR
VF | CHECK CONNECTOR M-REL { EFI MAIN RELAY (COIL) DFG | DEFOGGER RELAY
G1 [ CAM POSITION SENSOR L3 | ECT COMPUTER LP | HEADLIGHT RELAY
T | CHECK CONNECTOR EGR | VSV (EGR)
ECU Terminals
[ = | = e —_— —_—
e TAST g | 1o [ B0 61] 62 | NE [iaT]iar i [ox ' Y|HT (M [earispolfPRITHAAG Ve BaTr S, [] o
e02 "% [N | 1 fiooe| {SCTSEvE | ¥ rra ot foan] K< TE2{ L1 [L2 [ L3 [avc{ w |on [ect] e ks | +8 [+ ™ oA

FIO574 FIN998
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EFI SYSTEM — Troubleshooting with' Volt/Ohmmeter (MA) Fl-37

Voitage at ECU Wiring Connectors (7M-GE)

No. Terminals Condition STD Voltage | See page
BATT - EI — 10 - 14 FI-39 -
1G 8/W - E1
1 FI-40
M-REL - E1 lgnition S/W ON 10 —‘14
+B (+B1) - E1 Fi-41
IDL ~ E2 Throttle valve open 10 - 14 FI-42
VC - E2 ~ 4-8
2 Ignition S/W ON -
Throttie valve fuily closed 0.1-1.0 F1-43
VTA - E2
Throttle valve fully open 4 -5
- VC - E2 - 4-86
Ignition S/W ON Measuring plate fully closed 4 -5
3 Measuring plate fully open 0.02 - 0.08 Fl-44
VS - E2
Idling 2 -4
3,000 rpm ‘ 0.3 -1.0
No. 10 EO1 .
5 No. 20 - lgnition S/W ON : 9-14 Fl-47
No. 30 EQ2 ‘
6 THA - E2 Ignition S/W ON intake air temperature 20°C {68°F) 1-3 F-48
7 THW - E2 Ignition S/W ON Coolant temperature 80°C {1 76°F) 01-10 Fl-48
8 STA —~ E1 Cranking 614 FI-50
9 IGF, IGT -~ E1 Idling 0.7-1.0 FI-B1
11 ISC1 E1 ignition S/W ON 9-14 FI-53
ista 9
12 W — E1 No Trouble (. CHECK ENGINE" warning light off) and 8 — 14 F1.54
engine running
13 A/C - E1 Air conditioning ON 10 - 14 FI-55
ECU Terminals
| R | [ — 1 [
—
£01) % lsralsTu[\30 | 'SC 'S eo)] o1 | a2 | Ne [1aT | 1ar [nw] |ox [V3VIVS VN, [ear(spolrpriTHA| vs | ve [aarrl S,
eoz| No: (Mo} g1 S| ve | T vTaj L | | E2 Arc| w jors LP +B |+B1
FiD574/
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Fl-38 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)
Voltage at ECU Wiring Connectors (7M-GTE)
No. Terminals Condition STD Voltage | See page
BATT - E1 | — 10 - 14 Fi-39
IG S/W - E1
1 FI-40
M-REL - E1 Ignition S/W ON 10 - 14
+B {(+B1) - E1 Fl-41
IDL - E2 Throttle valve open 10 - 14 Fl-42
VC - E2 - 4-6 -
2 Ignition S/W ON
Throttle valve fully closed 01-1.0 Fl-43 :
VTA - E2
' Throttle vaive fully open 4-5
N ;
Ignition S/W ON 4-8
K - BodY FI-45
4 growd Cranking or running 2-4 3
3
Bod 1
Ve - Y ignition S/W ON 4-6 F-46 8
ground %
No. 10 EO1 y
5 | No.20 ~ Ignition /W ON 9-14 Fi-47 i
No. 30  EO2 : , §
6 THA -~ E2 Ignition S/W ON Intake air temperature 20°C (63°F) 1-3 Fi-48 §
EL
7 THW - E2 | Ignition S/W ON | Coolant temperature 80°C (176°F) 0.1 -1.0 FI-49 ?}i
8 STA - E1 _ Cranking 6~ 14 FI-50 :
9 iGF, IGT - E1 (dling 0.7-10 Fl.51
10 {1GdA,1GdB —~ E1 idling 1-3 FI-62
ISC1
- iti - 14 -
11 I:]C 4 E1 ighition S/W ON 9 Fi-53
12 W - E1 No .trouble ( CHECK ENGINE" warning fight off) and 8-14 F-54
engine running =
13 A/C - E1 Air conditioning ON 10 - 14 FI-55 %
540 mmHg (21.28 in.Hg. 72.0 kPa) Approx. 2.8 %
14 HAC - E2 | Ignition S/W ON FI-56 5
750 mmHg (29.53 inHg, 100.0 kPa)| Approx. 3.6 §
ECU Terminals g
—— a——— S fm—— s = —— 3
Eo1] Jsma] sfer] [BeTECeo] a1 [a2[neiaT]iarm [ox]VEY T [E, [ean|seofrpR mealiac]ve Barf S B3] pra %
E02/ 52 % | E1 jaen] 'SCI'SCI VE| T ivraliDL hoaafRi i<} e2} L1 |12 ] L3 |asc] w |oiect{Fe [ks [+B[+01 b I e |4



EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MA) Fi-39
No. Terminals Trouble Condition STD Voltage
BATT = E1{ No volitage — 10-14Vv
; IG S/W — E1] No voltage Ignition switch ON 10-14v
M-REL - E1! No voltage Ignition switch ON 10-14V
+B (+B1} — E1| No voltage Ignition switch ON 10—-14vV
ECU
Fusible Link F EFt Main Relay
usible Lin use
R0 —p—OO— é:"-c\ +B
EFI 15A ‘
AM2 30A 5 M-REL
ruelole & AN 20L | ignition Switeh  Fuse
IGN 7.6 jlesw
G2 BA
Battery T AM2 IG E1
< L _
Fl1823]
0) ® BATT — E1
| There is no voltage between ECU terminals BATT and E1.
ECU BATT
= ack that there is voitage between ermina an
Voltmeter ® Check that there is voitage betwesn ECU terminal BATT and
body ground.
Vhos | _J NO oK
FI0309 ® Check wiring between ECU terminal E1 and body
ground.
@ OK r BAD
Try another ECU. Replace or repair.
Voitmeter
v Check fuse and fusible link, BAD .. Repiace.
oK
F0310 Chack wiring batwaen ECU terminal | BAD Repalr or replace.
and battery.
®
ﬂﬁh ] e | me I
Ohmmeter [T%“r =i

n ar

FO31Y
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FI-40 EFl SYSTEM - Troubleshooting with Volt/Ohmmeter (MA)
O IG /W - E1
®There is no voltage between ECU terminals IG S/W and E1.
ECU IG S/W {IG S/W ON)
Voltmeter el L
El : @ Check that thers is voltage between ECU terminal IG S/W and
. body ground. (IG S/W ON)
et NO ok ‘
Check wiring between ECU terminal E1 and body
ground.
oK : BAD

Voltmeter Try another ECU. Replace or repair.

v iT ] ?

H Check fuse, fusible links and BAD | povai

A . ~ Repair or replace. 3

ignition switch. i

FiD314 B 3‘1

¢ M-REL — E1
® 2

k\ ® There is no voltage between ECU terminals M-REL and E1.
ECU M-REL (IG S/W ON} 5 |
o -
\F V,%" ‘

Voltmeter { ! %
% Ed @ Check that there is voltage between ECU terminat M-REL and ¥
body ground. {IG S/W ON)

e NO r oK %

FO316 Check wiring between ECU terminal E1 and body *;%

ground. ;E

| 0K BAD ﬁ%

Try another ECU. Replace or repair. %

Voltmeter ' %
v 3

” Check EFI main relay and wiring BAD . Replace.

hamess. ]

%

o310 oK

Try another ECU.




EFI SYSTEM — Troubleshooting with Voit/Ohmmeter (MA)

Fi-41

Voltmeter

FO312

¢ +B (+B1) — E1

(IG S/W ON)

(DThere is no voltage betwean ECU terminals 4B (+B1) and E1.

and body ground. {IG S/W ON)

(3) Check that there is voltage between ECU terminal +B (+B1)

NO oK

Check wiring between ECU terminal E1 and body ground.

3

iOK

Try another ECU,

1

Check fuse, fusible links and wiring
harness.

BAD

BAD

T Y

Replace or rapair.

oK

Check EFl main relay.
{See page FI-112)

BAD

Repair ot replace.

oK

Refer to M-REL — E1 trouble
section.

Replace.
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.42 EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)

No. Terminals Trouble ' Condition ~ STD Voltage
oL -~ E2 Throttle valve open 10—-14V
vC - E2 — 4-6V
2 No voltage 'gi't'::ogﬂ
VTA £2 aw Throttle valve fully closed 0.1-10V
Throttie valve fully open - ' 4-BYV .
ECU -
Throttle Position Sensor
F11366 %
: K
) ® oL - E2 :
k)
b5
®There is no voltage between ECU terminals IDL and E2. .%
ECU DL (1G S/W ON) (Throttle valve open} §
;Eﬁ |‘,-‘L-.;-TT-_E-,:"--, -;--w---'-, n'uwiuln g{g
Voltmeter M;““ ‘ s
B Ny @ Chack that thers is voltage between ECU terminal +8 (+B1) F
and body ground. {IG S/W ON} £
V +g"-‘ ) 5
NO { OK =
Fl1624 :
Check wiring between ECU terminal E1 and body ground.
oK BAD
Try another ECU. ’ Repair or replaca.
Voitmeter
1
- Refer to No. 1. BAD .
e (See page FI-41) Replace or repair. J
oK 2
4 L gj}
ek (®) Check throttle position sensor. BAD ;g
BAD oK §
Ez'—-m"ﬂ ] ;.
DL : Replace or repair Check wiring between ECU and Z
0 throtile position sensor. throttle position sensor. ?;
Ohmmeter oK E;
LA Tty another ECU. ¥
2
OF




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)

Fl-43

@®
_ECU vC F
Voltmster Nyt
Ve

* VC - E2 .

(iG s/w oNn)

@There is no voltage between ECU terminals VC and E2.

body ground. (1G $/W ON)

Check that thers is voltage between ECU terminal +B (+B1) and

oK

c

E2
I
Ve
Ohmmeter

OO

0

@ Check throttle position sensor.
{See page Fi-102)

J BAD } OK

. NO

Hefar to No. 1.
(See page FI-41)

Repair or replace.

Check wiring between ECU and throttle
position sensor.

OK

Try another ECU.

Valtmeter

V#

® VTA — E2

BAD

Repair or replace
wiring.

(IG S/W ON)

@ Thers is no spacified voltage at ECU terminals VTA and E2.

A

(IG s/w ON)

@ Check that there is voltage between ECU terminal VC and E2.

NO

Voltmeter

v{-

Rafer to VC — E2 trouble
saction.

oK ‘

oK

(@) Check throttle position sensor.

BAD

Repair or replace.

oK
]

Check wiring between ECU and
throttle position sensor.

BAD Repsir or replaca.

oK

Thickness
Gauge

Try another ECU.

Fl1827
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EFf SYSTEM — Troubleshooting with Volt/OHmmeter (MA)

No. Terminals Trouble Condition STD Volitage
vC ~ E2 —_ 4-6V
Ignition
vs —E2 S/W ON Measuring plate fully closed 4-~8V
*3 vSs - E2 Ne voltage Maeasuring plate fully open 0.02 — 0.08 V
VS ~ E2 ldling — 2—-4V
vs - E2 3.000 rpm —_ 03-10V
*7M-GE only ECU
+B
(+B1}
SE2
' 4 VS
4 ]
vC
n
™
N Air flow meter _r E1
F1269)
(D @There is no voitage between ECU terminals VC or VS and E2.
A .
Ecu VS Ve {IG S/W ON)
T s llrl'_ﬁ_lcl:_IJL . b
Voltmeter £2 @ Check that there is voltage between ECU terminal +B {+B1)
| and bady ground. {IG S/W ON}
Refer to No. 1.
Fil2444

——
£ .

f

(See page FI-41)

Check wiring between ECU terminal E1 and body ground.

oK

r BAD

®Check air flow meter.
(See page FI-96}

Repair or replacs.

J BAD

OK

F0312 Replace air flow

Check wiring between ECU and air

BAD

Repair or replace.

meter. flow meter.
Air Flow Meter @ OK
= = )
[— | =
Ohmmeter {j i H} Try another ECL.
VS
-_n

vC /jE2

O

< 7 S

Q

g e AT S g

PR PR,
PR A R Y

3

R Ry
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EF1 SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)

Fi-45
No. Terminals Trouble Condition §TD Voltage
KS — Body Ignition S/W ON 4—-6V
ground Cranking or running 2—-4YV
4 No Voltage
Body .
vC -~ ground Ignition §/W QN 4-6V
*7M-GTE only ECU
. +B -
Air Flow Meter {+B1)
vC
©KS
YE1 (
- -

Voltmeter

=

v

Voltmeter

+0m
V oo

Fi0312

Ohmmeter

173

FI0311

® KS — Body ground

FI2E60

ground. {1G S/W ON}

@There is no voltage between ECU terminals KS and body

4

@Check that there is voltage between ECL) terminal +8 (+B1)
and body ground. (IG §/W ON)

oK

NO

Refer to No. 1.
{See page Fi-41)

ground.

®Check wiring between ECU terminal E1 and body

0K

s

Check air flow meter.
(See page FI-98)

1 BAD

Replace air fiow
meter,

BAD

Repair or repface.

| OK
Check wiring between ECU and air
flow meter.

oK BAD

Try another ECU.

Y

Repair or replace.
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48 EF1 SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)

Voltmeter

Fi2e6e

¢ VC - Body ground

ground. (IG 8/W ON).

@Thera is no voiltage between ECU terminals VC and body

body ground. (IG §/W ON)

® Check that thers is voltage between ECU terminal +B (+B1) an

Voltmeter

FIO312

oK

NO

Refer to No. 1.
{See page Fi-41)

Check wiring between ECU terminal E1 and body ground.

oK

@ Check air flow metet.
(See page FI-98)

: Air Flow Meter@
Ohmmeter E1VCKS ~THA E2

)
L\ @

L

BAD

Repair or replace.

FI2008

i BAD CK
Replace air flow Check wiring between ECU and air
meter. flow metet.
oK ' BAD
Try another ECU. Repair or replace.




EFt SYSTEM — Troubleshooting with Voli/Ohmmeter {MA)

Fi-47
!
No. Terminals Trouble Condition STD Voltage
No. 10 EO01
6 No. 20 - No voltage Ignition switch ON 8-14V
- | Neo.30 FEO2
ignition Switch Fuse ﬁ&
B G S/W
AM2  1G2 IGN 7.5A
Fusible H
Fusi ﬁ AM2 30A i i §
No. 30| {No.20 [No.10
Fusible .
Link § MAIN 2.0L @ @
-
Battery '
= fi2ags]
No. 10 ® C.DThara is no voltage batween ECU terminal No. 10, No. 20
and/or No. 30 and EO1 or EO2. (IG S/W ON)
No. 20 ECU
Voltmeter ® Check that there is specified voltage between resistor terminal
| +B and body ground. STD voltage: 9 — 14V
> oK ‘ NO
Check fuse, fusibile links | BAD Repair or replace
Rie33 and ignition switch. P piace.
Sol \>R\ istar @ -
olenoiq Resis Check wiring between BAD
T t
= Voltmeter resistor and battery. Repair o replace.
+On ]
NV =Ofmmr Check that there is specified voltage batween resistor terminal
TES No. 10 @ {No. 10, No. 20 or No. 30) and body ground.
STD voltuge: 9 —-14 V
No. 20 No. 30
n1834 { OK BAD
@ @Checif r_esistance of magnetic coil in Replace resistor.
each injector.
oK BAD
F:I)eck wiring between ECL) and Replace injector.
injector.
r oK BAD
Try another ECU, Replace or repair.
F1635




FI-48 EFI SYSTEM — Troubleshooting with Voit/Ohmmeter {MA)
No. Terminals Trouble . Condition _ ) STD Voltage
6 THA — E2 No voltage |1G S/W ON | Intake air temperature 20°C (68°F) 1~-3V
7M-GE - 7M-GTE
ECU ECU |
L +B '1 +B %
(+B1) (+B1) £
—0 )
P OR— i
E2 ‘ &
T ™ | |18 | :
: — .
{ o " . ZSA & THA §
THA 3 THA ' E2
e, E1 E1 :
(e Air Temp. Sensor Air Temp. Sensor
{Air Flow Meter) i {Air Flow Meter}
FI2665

@ @There is no voltage between ECU terminais THA and E2. °
(1G S/W ON)

3
Volt Check that there is voltage between ECU terminal +B (+B1) and
oltmeter body ground. (IG 8/W ON}
] oK NO
+ At
v e3s Refer to No. 1.
{See page Fl-41)
(  7M-GE @
Ohmmaeter AlrFlow Mter Check wiring between ECU terminal E1 and body ground.
c oK ‘ | BAD
Check air temp. sensor. .
(1‘_%}) 2 See pages FI.96, 98} Repair or replace.
r BAD ] OK
Replace air flow Check wiring between ECU and air
TM.GTE meter. temp. sensor.
Ohmmeter Air Flow Meter | OK BAD
“ ﬁ . Try another ECLL Repair or raplace.
E2
o) 0y
@ «

Fi0330
FI2568



{
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0

1

1

® Check water temp. sensor.
{Sea page FI-118)

EFI SYSTEM — Troubleshooting with Volt/Ohmmeter {MA) FI-49

No. Terminals Trouble Condition STD Voltage

- ignition switch Coolant temperature 80°C -
7 THW - E2 No voltage ON 176°F) 0.1-10V
ECU
Water Temp. Sensor +8 (+B1)
—1
—0- THW
“WW—o QE2
T
——E1
= N
RO487
®F @There is no voltage between ECU terminals THW and E2.
1 (1G S/W ON)
1
Voltmeter @ Check that there is voltage between ECU terminal +B (+B81)} and
i body ground. {IG /W ON)
Ve OK 1 NO
Refer to No. 1.
a1es (See page Fi-41)
-
Check wiring between ECU terminal E1 and body ground.
Voltmeter OK

PBAD'

Repair or replace.

BAD

4

o312 Replace water

temp. sensor.

Ohmmeter

4

oK

Check wiring between ECU and water
temp. sensor.

1

OK

Try another ECU.

BAD

Repair or replace.




Ohmmeter

il
N

Voltmeter

4~

+6
Ve

(Terminal 50)

1-60 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)
No. Terminals Trouble Condition STD Voltage
8 STA - E1 No voltage Cranking 6—~14V
(M/T) ECU
Fusible Ignition P
Fusible Link Link Switeh =~ 3STA .

ALT AM1 40AAM1™ ST1 1

;“‘;E‘%E mt]ral Start S/W

100A

MAIN 2.0L
Batte T '
/ Ty 4 To Circuit Opening Relay (STA)

I E1
E Fi1839
®‘ (D There is no voltage between ECU terminals STA and E1.
(IG S/W START)

STA ECU

Voltmeter Check starter | OK | Check wiring between ECU terminal STA
operation. and ignition switch terminal ST1.
"‘[\ E1
Vhes \\ BAD oK ‘ BAD
e Repair or replace.

@ Check wiring between ECU terminal E1 and body
ground. '

oK

Try another ECU.

BAD

Repair or replace.

switch.

Check fusible links, battery, wiring,
ignition switch and neutral start

BAD

oK

i

Repair or replace.

_.
i‘,
j
'_i
|
|
|

1
Jl

STD voltage:

@ Check that there is voitage at STA (60) terminal of starter.

(IG S/W START) 6—-14V

1Gﬁ(

Check starter.

{NO

Check wiring between ignition switch
terminal ST1 and starter terminal STA (50),




fer

SO S

EFl SYSTEM —_ Troubleshooting with Volt/Ohmmeter (MA)

Fi-51
No. Terminais Trouble Condition STD Voltage
9 IGT, IGF ~ E1 No volitage Mling 0.7—-10vV
ECU
Fusible Link ignition Switch
AM2 30A AM2 IG2 To
Tachometer
Fusible § maN 2.0L lgniter w/
Ignition Coil {o
pLx
H
Battery 4 -9 |GF
A
¢ IGT
E1l
= = 184l
@ @There is no voltage between ECU terminals IGT and E1.
{Idling)
]
Volimeter @ Check that there is voitage between ECU terminal IGT and
body ground. (Idling)
vV NO OK
. @ Check wiring between ECU BAD _{ Repair or
terminal E1 and body ground. replace.
] QK
Try another ECLL
Voltmeter |
| Ch?tcl; fusible links and ignition BAD Repair of replace.
v switch,
- ” oK
]
7 1728 Check distributor or cam position BAD ,
sensor. (See pages 1G-11, 18) Repair or replace.
oK
Check wiring between ECU and BAD .
battery. -Repair or replace.
Ohmmeter
OK
0 Check igniter. BAD Repair or replace.




FI-62 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)
No. Terminals Trouble Condition STD Voltage
. IGdA _ -
10 IGdB E1 No voltage Idling 1-3V
*7M-GTE onl
7M-GTE only ECU
Fusible Ignition
Link Switch
AM2 AM2 To
30A Tachometer
Fusible
Lk JMAIN20OL
T
¢ Battery | 9 IGdA
i
IGdB
E1
= s F1891
@
@There is no voltage between ECU terminals IGdA or IGdB and
E1. (idling)
IGdB IGdA - ECU
]
Voltmeter = Check that there is voltage between ECU terminal IGdA or
1 IGdB and body ground. (idling)
= ( NO ok
V e
— ® Check wiring between ECU BAD | Repair or
terminal E1 and body ground. replace.
oK
Try another ECU.
Voltmeter r
Check fusible links and ignition BAD Bl o idlice
v Swhih «| Repair or replace.
oK
Check cam position sensor. BAD :
Lt L See nech Ig-1 8) ns Repair or replace.
® L
E:acei:ywmng between ECU and BAD Repair or replace.
h 1
Ohmmeter oK
Check iani BAD " place
A eck igniter. (See page IG-17) Repair or replace.

A s e R AN G i e -

e TN e
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EFl SYSTEM — Troubleshooting with Voit/Ohmmeter (MA) Fi-53
No. Terminals Trouble Condition STD Voltage
1 ISC1 ~— ISC4 — E1 No vottage Ignition switch ON 9—14V
EFl Main Relay ISC Valve ECU

Fuse N ay

OO Jﬁ-/ o ISC1

EFl 15A ) T :ggg
Fusible ISC4
Link AM2 30A J_
Fusible
Link MAIN 2.0L +B

+B1
¢ M-REL

Battery T '
—t

-|-_-——‘PE1

= e

(,‘"“"’_

F2894

®There is no voltage between ECU terminais ISC1 — ISC4 and

E1. (IG $/W ON)
|sc\1\h ISC2 ECU : _

Voltmeter @ Check that there is voltage between ECU terminal +B (+B1)
and body ground. IG §/W ON) .
v ISc3/ /[ i5ca oK ' NO
— G
Refer to No. 1.
roa (See page FI-41)
Q Check wiring between ECU terminal Et and body ground.
Voitmeter 1 0K . ‘ BAD
Check ISC valve. .
vV ® {See page.Fi-108) . Repair or replace.
H BAD } oK
4 Replace ISC

F0312 Check wiring between ECU and EFl
. valve, main relay.
® oK | BAD
Try another ECU. Repair or replace.

Fl1843



54 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)

l
g |

lo. Terminals Trouble Condition STD Voltage 1

_ No trouble (“CHECK" engine warning _ _

12 W - E1 No voltage light off) and engine running 8—-14YV .'
1
ECU A
. - ]
FUSE L W =

OO o= Co— ;
E 75A | CHECK ENGINE' -_ l
QRUGE 7.5 Warning Light E |
B
Combination Meter  E1 |
=
= \. J {
FI0728
|
@ 0 There is no voitage between ECU termmais W and E1. f
?1 _ (1dling) |
ECU W ;
- =1 | |
Nhrater ladocstoddng) (@) Check that there is voltage between ECU terminal W and -
' S body ground. E |
2o NO | ok b |
o+ E 1
= ® Check wiring between ECU terminal E1 and body =
. Fl1261 ground. -
B — _ Q| | OK BAD
ECU WL Try another ECU. Repair or replace. *
Voltmeter : : .
: Check GAUGE fuse (7.5A) and “CHECK -
= ENGINE" warning light. E |
) Q oK BAD -
e R1250 Repair or replace. =
Fuse blows again |
@ 1
&1:{:\!:":1::9 between ECU terminal { BAD Repair or replacs.
ohmmeter | | EEEEEEE ‘

ﬁ’-..—-——m
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EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)}

Fi-56
No. Terminals Trouble Condition S8TD Voitage
13 A/C ~ E1 No voltage Air conditioning ON 10-14V
ECU
A/C _ .
Amplifier —y A/C
Ly
A/C Compressor
[ R
F0822 )
® ®There is no voltage betwean ECU terminals A/C and E1.
]1 {Air conditioning ON)
A/C
Voltmeter Check that there is voltage betwsen ECU terminal A/C and
body ground. )
Vo NO OK
—@
®Check wiring between ECU terminal E1 and body
F1265
ground.
OK BAD
Try another ECU. Repair or replace.
. IF__J- | g awuEEenr] sy
Voltmeter s S |
0K s
Check compressor running. Check wiring
vV o between ECU
BAD terminal A/C and
[I ) amplifier.
T Fi1264 BAD
Repair or replace.
Check that there is voitage between | BAD :
amplifier terminal and body ground. Rapair or replace.
OK
Check wiring between amplifier and | BAD Repair or replace.
ECU or compressor.
i FI0311




36 EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)
0. "Terminals Trouble TR Condition STD Voitage -
" lanitias | 540 mmHg (21.26 inMg, 72.0 kPa) | Approx. 2.8 V
4 | HAC —E2 No voitage | - ‘gnition 19 X 8. . ppro
S/WON | 750 mmHg (29.53 in.Hg, 100.0 kPa)| Approx. 3.8 V
7M-GTE only .
ECU s
To Air Flow Mete &
o Air r=— ve g I
To Throttle | 5 3 :
Position, Sensor HAC > i
From Throttie = 1
Position Sensor i E2 £ 2.8~~~ 'n
From Air : E ) !
Fi @ -—— |
HAC Sensor ow Mete{ Z 1.2 ? ! !
' L4 L1
‘ €1 T 150 540 750 Atmospheric
- e vt . Pressure {mm Hg)
¢ = 2,000 0  Alitude {m)
» 1,000
PR e FI1998 11998
CoeT «‘%""@ U ®There is no voitage between ECU 'ge_rrnir_\al HAC and E2.
- —__ ) el 1 (IG S/W ON) : '
. c
Voltmeter Check that there is voltagé between ECU términal VC and
1. > body ground. (IG $/W ON) '
. OK NO
V ot
C- Refer to No. 2.
— {See page FI-43)
F e ikl -
L Check wiring between ECU terminal E1 and body ground.
e NG < - -
= 0K BAD
Voltmeter E2 Check HAC sensor. )
- @ (Ses-page Fi-121) Repair or replace.
Ve BAD [ oK
— Replace HAC Check wiring between ECU and HAC
sensor. Sensor.
@ | ox BAD
i Try another ECU, Repair or replace.
P .
1987




A |

EFl SYSTEM — Troubleshooting with Volt/Ohmmeter {MS)

FI-57

" TROUBLESHOOTING WITH
VOLT/OHMMETER (MS)

NOTE: The following troubleshooting pro-
cedures are designed for inspection of each separ-
ate system, and therefore the actual procedure
may vary somewhat. However, troubleshooting
should be performed refering to the mspectlon
methods described in this manual.

Before beginning inspection, it is best to f:rst make
a simple check of the fuses, fusible links and the
condition of the connectors.

The following troubleshooting procedures are
based on the supposition that the trouble lies in
either a short or open circuit in a component out-

side the computer or a short circuit within the
computer.

if engine trouble occurs even though proper
operating voltage is detected in the computer con-
nector, then it can be assumed that the ECU is
taulty and should be replaced.

LOCATION OF FUSES AND FUSIBLE LINKS

LHD

IGN 15A

Fusible Link

Junction Block and Relay Block Cassettes

RHD

IGN 15A

GAUGE 7.5A

F12621
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8 EFI SYSTEM — Troubleshooting with Volt/Ohmimeter (MS}
EFl SYSTEM CHECK PROCEDURE
PREPARATION
(a) Disconnect the connectors from the ECU.
{b) Remove the locks as shown in the illustration so that
the tester probel(s) can easily come in.
CAUTION: Pay attention to sections “’A’’ and “’B" in
the illustration which can be easily broken.
h - {c} Reconnect the connectors to the ECU,
NOTE:
® Perform all voltage measurements with the connectors
connected.
ECU ® Verify that the battery voltage is 11V or above when
1 the ignition switch is at *"ON"’.
sitmeter Using a voltmeter with high-impedance {10 k2/V minimum),
] E1 Ff/ BI B measure the voitage at each terminal of the wiring con-
él nectors.
—
Fi3796)
Terminals of ECU
'mbol Terminal Name Symbol Terminal Name Symbol Terminal Name
£01 | POWER GROUND NE | DISTRIBUTOR ACPS | A/C PRESSURE SWITCH .
502 | POWER GROUND E1 | COMPUTER GROUND SPD | SPEEDOMETER
0. 10| INJECTOR (No. 1 and 4) VF | CHECK CONNECTOR ECT | ECT COMPUTER :
0. 30| INJECTOR {No. 3 and 5) GE | DISTRIBUTOR ACR | A/C COMPRESSOR \;i
0. 20| INJECTOR {No. 2 and 8) TE2 | CHECK CONNECTOR L1 { ECT COMPUTER
£Ls | RERECER M A TE1 | CHECK CONNECTOR L2 | ECT COMPUTER
FPU | VSV (FPU) .| KNK | KNOCK SENSOR FPR | FUEL PUMP RELAY
ACV | VSV (A/R CONTROL) THW | WATER TEMP. SENSOR L3 | ECT COMPUTER l
SC 1} I1SC MOTOR NO. 1 COIL IDL | THROTTLEPOSITION SENSOR W | WARNING LIGHT f,g
iIGT ' IGNITER THA | AIR TEMP. SENSOR M-REL | EFI MAIN RELAY {COIL) 3
E(*:i‘ca%' ISC MOTOR NO. 2 COIL VTA | THROTTLEPOSITION SENSOR IG S/W/| IGNITION SWITCH "?g
ISC3 | 1SC MOTOR NO. 3 COIL VS | AIR FLOW METER B1 | EFI MAIN RELAY §
ISC4 | 1SC MOTOR NO. 4 COIL VCC | RGO MEISR on sensor BATT | BATTERY b
IGF | IGNITER E2 | SENSOR GROUND 8 EFi MAIN RELAY &=
G2 | DISTRIBUTOR STA | STARTER SWITCH : 3
G1 | DISTRIBUTOR NSW | NEUTRAL START SWITCH T
:CU Terminals ' %
Iy aF UL U F LS U P — U
(o2 1581 IFPUACIoe e 1o | o Jiar| a2 | ne| | VP [ve2]  Jkvlmamal Ived) [5T persseolard  [reaf w % 1S, At
o238 las 16T 1] €1 JefTE? oLvralvef ez st [ecTiii {12 i3 81| B
2811
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EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (MS) FI-59

Voltage at ECU Wiring Connectors

No. Terminals Condition i STD Voitage | See page
BATT - €1 —_ ' 10 - 14 FI-60
IG S/W - E1l
1 ; FI-61
M-REL — E1 Ignition 5/W ON 10 - 14
B (B1) - E1 FI-62
IDL - E2 Throttle valve cpen _10 - 14 Fl-63
vCC - E2 _ - 4 -6
2 - Ignition S/W ON
Throttle valve fully closed 0.1~ 1.0 Fl-64
VTA - E2
Throttle valve fully open 4-5
( VCC - E2 - 4-6
Ignition S/W ON Measuring plate fully closed 4 -5
3 Measuring plate fully open 0.02 - 0.08 FI-65
VS - E2
idling 2-4
3,000 rpm 03-1.0
No. 10 EQC1
4 No. 20 - Ignition S/W ON 9-14 FI-66
No. 30 EQ2
5 THA - E2 Ignition S/W ON Intake air temperature 20°C (68°F) 1-3 FI-67
6 THW - E2 lgnition S/W ON Coolant temperature 80°C (176°F) 0.1-1.0 FI-68
7 STA -~ E1 Cranking 8-14 Fi-69
.8 |IGF IGT - E1 idling 0.7 -10 FI-70
ISC1
- iti - FI-71
9 IS!C 4 E1 _ Ignition S/W ON 9-14 1.7
10 W — E1 No ?rouble ( CHECK ENGINE"® warning light off) and 814 Fi72
engine running
ECU Terminals
Uy aF LI (U P LA (Lt LU LA
FO BT ] Jrrule oL B el o Jir oz [ ne | { v [rea]  Tkndrowire] [ved] [sTARcraseolace JreRl wlme | T Jeamy
[ec2 Yoi{mis 167 a1{E1] [aS] TE oLivralvs{e2 b sw]  feetfur fuzfis 81| 8




FI-60 EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (MS)
No. Terminals Trouble Condition .. STD Voltage
BATT - E1] No voltage — 10-14V
1 IG /W — E1| No voltage Ignition switch ON 10-14V
M-REL — E1| No voltage tgnition switch ON 10—-14V
B (B1) — E1| No voitage Ignition switch ON 10-~14V
BATT
EFl Main Ralay
Fusible Link Fuse B1
om0 O F el B
MAIN 1.0Y EFl 15A — 3 M-REL
Eusible Link Ignition Switch =
usible Lin - Fuse
— oo AM2 22 1162 ~—— 516 s/w
AMZ 30A IGN 15A
b Battery I_
L [T
- = riz2018|
ol BATT — E1
@There is no voltage between ECU terminals BATT and E1.
Voltmeter
=4 @ Check that there is voltage between ECU terminal BATT and
O body ground.
d| NO oK
| SA—
F2753 @ Check wiring between ECU terminal E1 and body
ground.
oK BAD

AN IS EemRaEuEr
mainE A WEEERERE

FI2754

Try another ECU.

Check fuse and fusible link.

BAD

Replace or repair.

0K

Check wiring between ECU terminal
and battery.

BAD

Replace.

Repair or replace.

AR A 2o el 5t e,
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EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MS) FI1-61

Q) ® IG S/W — E1

®There is no voltage between ECU terminals IG S/W and E1,
{iG S/W ON)

Voltmeter —<
1 - )
l @ Check that there is voltage between ECU terminal IG S/W and
O body ground. {IG S/W ON)
NO QK
A2758 . .
Check wiring between ECU terminal E1 and body
® ground,
ECU — | OK A | BAD
Voltmeter ;:ﬁ;;—'.‘ﬁ‘:r:rz aE SR ;i:—_:::ji‘:*:r:%:-%r.';i Ty andther ECU. Replace or repar.
{‘ . fusible i BAD
) C h??k fuse., usible fink and Repair or replace.
ignition switch.

Fi12759

1) ¢ M-REL - E1

@There is no voltage between ECU terminals M-REL and E1.

(1G S/W ON)
@ Check that there is voltage between ECU terminal M-REL and
= body ground. {IG S/W ON)
NOC OK
Fi2760 » ‘s .
Check wiring between ECU terminal E1 and body
@ ground.
ECU , _ oK BAD
D OGO T N ) | H
Voltmeter Lt A Try anothar ECU. Replace or repair.
1 _REL
o]
O ,
Check EFI main relay and wiring BAD | Replace.
harness.
F2761
OK
Try another ECU.




F1-62 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MS)
® ¢ B (B1) — E1
EC ' ®There is no voltage between ECU terminals B (B1) and E1.
R R ) (IG S/W ON}
Voltmeter b@-'—: W—-

o)

——

@ Check that thers is voltage between ECU terminal B (B1) and
bo

dy ground. (IG S/W ON)

Voltmater

[

NO OK

ground.

Check wiring between ECU terminal £1 and i’JOdY

OK

R

Try another ECU.

1

FI2767

Check fuse, fusible link and wiring
harness.

BAD

3

Replace or repair.

BAD

oK

Check EFl main relay.
{See page Fl-112)

L J

BAD

Repair or replace.

OK

A

Refer to M-REL ~ E1 trouble
section.

Replace.

JLPL P R
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EFl SYSTEM — Troubleshooting with Voit/OChmmeter (MS) Fi-63

No. Terminals Trouble Condition STD Voltage
iDL - E2 Throttle valve open 10-14V
VCC - E2 ; - 4-6V
2 _No voltage Ig.nitl:on
switch ON | Throttle valve fully closed 01-10V
VTA — E2
Throttle valve fully open 4~V
ECU

Throttle Position Sensor

iDL

F11368

@ ¢ |DL — E2

@There is no voltage between ECU terminals IDL and E2.
(1G S/W ON) {Throttie valve open)

Voltmeter
(2] '
= @Check that thers is voltage between ECU terminal B {81) and
O body ground. {IG $/W ON) .
!
NO OK
Fi2782 .. .
— Check wiring between ECU terminal E1 and body
ground.
oK BAD
Try another ECU. Repair or replace.

i

O Refer to No. 1. BAD .
o) (See page FI-62) Replace or repair.
3
0K
2757
@ Check throttle positicn sensor, BAD
‘ BAD ‘ OK
Replace or repair Check wiring between ECU and
throttle position sensor. throttle position sensor.
OK
Try another ECU.




EFl SYSTEM -- Troubleshooting with Volt/Ohmmeter (MS)

Voltmeter

O

e VCC — E2

(IG S/W ON)

®Thera is no voltage between ECU terminals VCC and E2.

body ground. (IG /W ON)

Check that thers is voltage between ECU terminal 8 (B1) and

1OK

vC

Ohmmeter

Thickness

| § Gauge

@ Check throttle position sensor.
(See page Fl-102)

BAD

1

oK -

NO

h

Refer to No. 1.
{See page FI-62)

Repair or replace.'

Chack wiring between ECU and throttle
position sensor.

OK

Try another ECU.

Voltmeter
Cv]

O

e VTA — E2

BAD

Repair or replace

wiring.

{IG S/W ON)

®There is no specified voltage at ECU terminals VTA and E2.

(G S/W ON)

@Check that there is voltage between ECU terminal VCC and E2.

NO

Refer to VCC — E2 trouble
section,

oK

L

oK

(8) Check throttie position sensor.

BAD

oK

Check wiring between ECU and
throtile position sensor.

BAD

Repair or replace.

oK

Try another ECU.

Repair or replace.
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EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (MS) El-65
No, Terminals Trouble Condition . S$TD Volitage
VCC - E2 — 46V
ignition
v§ - E2 S/W ON Measuring plate fully closed 4—-6V
3 vS - E2 Neo voltage Measuring pilate fully cpen 0.02-008V
VS — E2 tdling - 2—-4V
vs — E2 3,000 rpm - 03-10V
ECU
B
) [“‘*-52 Lz
3% VS '
$E 0 —o VS
C. 3L Ve TIvcc
——
Air Flow Meter F E1
, .
Fl1269

®There is no voltage between ECU terminals VCC or VS and E2,
(IG S/w ON)

1

@Check that there is voitage between ECU terminal B (B1) and
body ground. {IG S/W ON)

]

. 0K

NO

Refer to No. 1.
{See page FI-62)

Check wiring between ECU terminal E1 and body ground.

0K

® Check air flow meter.
{See page FI-26)

BAD

Repair or replace.

Ohmmeter

Air Flow Meter @

| BAD 4 OK
A2767 Replace air flow Check wiring between ECU and air
meter. flow meter.
r oK ‘ BAD

TS,

Try another ECU.

VCy E2

2

VS
S

OO

O

F11283

Repair or replacs.
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Ohmmeter

n
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FI1635

FI-66 EF1 SYSTEM — Troubleshooting with Volt/Ohmmeter (MS)
No. Terminals Trouble Condition _ STD Voitage
No. 10 £01
4 No. 20 - No voltage Ignition switch ON 8 —-14V
No.30 E02
Ignition Switch ECU
Fuse
P>
AM2 1G2 +B IGN 15A | & s/w
Fusibl No. 30] No. 20 |No. 10
e §AM2 304 @ @
-
j 2 Battery :
= Fi2041
No. 10 (D ®There is no voltage between ECU terminal No. 10, No. 20
) and/or No. 30 and EO1 or EQ2. {IG S/W ON)
No. 30 §
Voltreter ) Check that there is specified voitage between resistor
terminal +B and body ground. STD voltage: 9 - 14V
0K ‘ NO
Chack wiring between BAD Repai lace
rasistor and battery. pair or replace.
Solenoid Resistor oK
Check wiring between BAD Renair or replace
resistor and battery. pair or replace.

Check that there is specified voltage between resistor terminal
(2 (No. 10, No. 20 or No. 30) and body ground.
STD voltage:

9-14V

0K

} 8AD

®Check resistance of magnetic coil in
each injector.

Replace resistor.

1

0K r BAD
Fl:leck wiring between ECU and Replace injector.
injector.

OK

| BAD

Try another ECU.

Replace or repair.
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EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MS)

Fl-67
No. Terminals Trouble Condition STD Voltage
_ _ | 1gnition switch Intake air temperature 20°C _
5 THA E2 No voltage ON (68°F) 1-3V
ECU
O B
Ao Bt)
p = —O E2
- =
THA
C- — THA
Air Temp. Sensor
{Air Flow Mater) o E 1
Fl1272
®There is no voltage between ECU terminals THA and E2.
{1G S/W ON)
@ Check that there is voltage between ECU terminal B (B1) and
body ground. {IG S/W ON)
QK ~{ NO
F2767 Refer to No. 1.
(See paga FI-62)

Chaeck wiring batween ECU terminal E1 and body ground.

oK

'

® Check air temp. sensor.
{See page FI-98)

BAD

Repair or replace.

O

O
Q

_ FI12E63

BAD ‘ 0K
F2757 Replace air frow Check wiring between ECU and air
meter, temp. sensor.
Air Flow Mster oK 1 BAD
E[r:u o oogp mﬂ} Try another ECU. Repair or replace.
Ohmmeter = =
E2 THA
Q



Fi-68

EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MS)

No. Terminals Trouble Condition _ STD Voltage
_ Ignition switch Coolant temperature 80°C _
6 THW — E2 No voltage ON (176°F) 01-140V
ECU
Water Temp. Sensor B B1)
—
- THW
“WW\—o <E2
_-L.
———— E1
J.=-‘ S
- Fi487]
. ®Thare is no voitage between ECU terminals THW and E2.
(1G S/W ON}
o - . - F- . - .
@ Chack that there is voitage between ECU terminal B {B1} and
| &1 body ground. (iG S/W ON} -

OK

3

NO

}

Refer to No. 1.
(See page Fi-62)

e

A e R e aes e A

-.+3 Check wiring between ECU terminal E1 and body ground.

OK

/

BAD

1

® Check water temp. sensor.
(See page FI-116)

Repair or replace.

BAD

Replace water,
A temp. sensor.

Ohmmeter

oK

Check wiring between ECU and water
temp. sensor.

oK BAD

1

Try another ECU. © -

Repair or replace.
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EF! SYSTEM — Troubleshooting with Volt/Ohmmeter (MS) F1-69
No. Terminals Trouble Condition STD Voitage
7 STA - E1 No voltage Cranking 6—-14V
Neutral Start £° Circuit e
ignition Switch . Switch (A/T) -——-—-————R:',g';‘"g ‘
3
ible Link [ AMIL__JST1 o~ - ySTA
Fusible Link ‘ ST 7.5A .
AM1 40A
/T
ALT 100A -
Fusible
Lk { MAIN 1.0¥

oo

g Starter
Relay
I—-‘\' E1

®There is no voitage between ECU terminals STA and E1.

Battery STA (Terminal 50}

l]'——r'l}"""lr

HZ‘BIZSJ

EU (1G S/W START)
Voltmeter i
v ] Check starter { OK _| Check wiring between ECU terminal STA
operation. and ignition switch terminal ST1.
O o ' BAD OK | BAD
Fi2768 Repair or replace.

i

®Check wiring hetwaen ECU terminal E1 and body
{ ground.
oK - } BAD
Try another ECU. Repair or replace.
1
Check fusible links, battery, wiring, BAD
Fi27585 ignition switch and neutral start —=| Repair or replace.
switch.
Voltmeter @ oK ,
,—l\ Starter ©) Check that there is voltage at STA (50) terminal of starter.
— ; (IG S/W START] STD voltage: 6 — 14V
== oK NO
Check wiring between ignition switch
k rtefr.
. Check startar terminal ST1 and starter ferminal STA (50).
(Terminal 50)

4 RI0336



21-70 EFl SYSTEM — Troubleshooting with Voit/Ohmmeter (MS) ;
No. Terminals Trouble Condition STD Voltage
8 | IGT,IGF—E1 | No voltage fdling 0.7-10V
ECU
ignition Switch 8
AM2 1G2 §
g 3
To P
Tachometer ;
Fusible {{ AM2 Igniter w/ 2
Link 30A Ignition Coilfo ¢ .
8> 5
Battery| | GF
T 1GT
Fl2438
NO)
@ @There is no voltage between ECU terminals IGT and E1.
ECU {idling)
Voltmeter
-~ IGT E1 Check that there is voltage between ECU terminal IGT and
O body ground. {Idling)
NO ‘ 0K
ca770 Check wiring between ECU BAD _| Repair or
- terminal E1 and body ground. replace.
@) ' oK
ECU
( Try another ECU.
Voltmeter
IGT “’f/ W

O

O

FI2771

Check fusible link and ignition BAD

Repair or replace.

switch,

OK

L BAD .

Check distributor. (See page 1G-11) Repair or replace.

0K
Check wiring between ECU and BAD -| Repair or replace.
battary.

QK

L

BAD

Check igniter.

Repair or replace.
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EFl SYSTEM — Troubleshooting with Volt/Ohmmater (MS) F-71

No. Terminals Trouble |- Condition STD Voitage
9 |ISC1~iSC4 - E1| No voltage Ignition switch ON 9@—-14V
EFi Main Relay ISC Valve ECU
Fus-o; o o IsC1
EF 15A o _ isc2
. IsC4
rusible ¥ main 1.0y _l_ '
< B
a1
M-REL

Battary

T
+ N
) YE1
| e

FI281

ISC1ISC2Z ISC3ISC4 @Th;rg1is ‘r;; \:}l\':sg;hl:’atween ECU terminals 1SC1 ~ ISC4
an .

e

®Check that there is voltage between ECU terminal B (B1) and
body ground. {IG S/W ON)

oK NO

Refer to No. 1.
(See pags Fl-82)

Voltemter £

¥

Check wiring between ECU terminal E1 and body ground.

Voltmeter oK | BAD
Cv] ]
Q) Check ISV valve.
OR ® {See page FI-108) Repair or replace.
BAD oK
Fi2787 Replace ISC Check wiring between ECU and EFl
- vaive. main relay.
. ® oK . BAD
Try another ECU. Repair or replace.

e

Fl1643




72 EFl SYSTEM — Troubleshooting with Volt/Otmmeter (MS)
N. % Terminals Trouble o Condition STD Voltage
. _ X _ No trouble {"CHECK engine m;arning -
0 W~ El No voltage “Tight offy and engine running 814V
- X ECU
-v':!‘ 3 r . ﬁ
— e —_ e > W
GAUGE 7.5A | ‘‘CHECK ENGINE" |
Warning Light
Combination Meter F E1
—_ \ J

F107 24

ECU
- |
Voitmeter :

¥ ~,® B @There is no voltage between ECU terminals W and Et.
&+ | fidiing)
J .
® Check that there is voitage between ECU terminal W and
N body ground. .
NO oK
Check wiring between ECU terminal E1 and body
FIZ772 ground: - )
@ oK 'BAD

Try ar_aother ECU.

Repair or replace.

10

Fi2755

Check GAUGE fuse (7.5A) and “CHECK
ENGINE'" waming light.

oK BAD

3

Repair or replace.

‘ Fuse blows again

Check wiring between ECU terminal { BAD

W and fuse.

Repair or replace.

#

3
o
ki

¥
o
4
3
4
A

CEe
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EFl SYSTEM — Fuel System FI-73

FUEL SYSTEM
Fuel Pump

Check Valve

Relief Valve l
Bearing I8 QUTLET INLET
Brush

Armature

Magnet

Bearing———m—F——_|
Impeller

= |y

Fiter

Rubber Cushion

Fusible Link Ignition Switch Fusa
-0 — Dc —ON
AM2 30A AM2 1G2 I(Eﬂ\) SA
(MA) 7. EFl Main Relay
Fusible Link Fuse {MS) 15A
-0 O~ s
IMAIN 1.0Y (MS)  EFI 15A ’
Ignition _|
Fusible Link Switch . =
ALT "A" AM1ST1
AM1 40A Check JoL .
{ hec O +B
MS) | Conneactor % _
oT Circuit d F
Opening
(MA) Fuse( 2 5A Relay Fuel Pump Relay  (MS) L
' < FE >—— O FPR
Fusible MAT  +8 o Nd |
Link MS) _
MAIN 2.0
STAIEY [FC L dec
— {(TM-GTE) {IM-GTE)
" Fuel Pump
' Neutral Resistor Ma)
-uL Start S/W Fuel Pump Switch
BatteryT W/ {Air Flow Meter)
n
= ALT"A” M/T)
(MA/7M-GE) Fuel E1
1.258 Pump
MA/7M-GTE) AR
(MS)
- 100A =+ = = = FIo481 FI1479
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EFi SYSTEM — Fue! System

Cold Start

| 1V T SV o T

ON-VEHICLE INSPECTION

1.

INSPECT FUEL PUMP OPERATION
{a) Turn the ignition switch to ON,
NOTE: Do not start the engine.

{(b) Using a service wire, short circuit the fuel pump
check terminals +B and FP of the check connector.

CHECK CONNECTOR LOCATION:
See pages Fi-110, 111

{c} Check that there is pressure in the fuel return hose.
NOTE: At this time, you will hear fuel pressure noise.

(d) Remove the service wire.
{e) Turn the ignition switch OFF.
If there is no pressure, check the following parts.
@ Fusible links
® Fuse
® EF1 main relay
@ Fuel pump
® Wiring connections

INSPECT FUEL PRESSURE .
(a) Check that battery voltage is above 11 bolts.

(b) Disconnect the cable from the negative (~) terminal
of the battery.

(¢) Remove the cold start injector tube.
(TM-GE)

® Disconnect the wiring connector from the cold
start injector.

" e O T
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EFl SYSTEM — Fuei System FI-75

Fi1848

® Place a suitable container or shop towel under the
cold start injector tube.

@ Slowly loosen the union bolt of the cold start injec-
tor tube and remove the bolt and two gasksts from
the delivery pipe.

{7M-GTE}

" @ Place a suitable container or shop towel under the
coid start injector.

® Slowly loosen the union bolt of the cold start injac-
tor tube and remove the bolt and two gaskets from
the cold. start injector,

® Remove the union bolt, fuel tube and two gaskets.

® Remove the two bolts and disconnect the cold
start injector with gasket. '

@ Disconnect the cold start injector connector.

® Install the gasket and cold start injector with the
boits.

Torque: BB kg-cm (48 in.-lb, 6.4 N'm),

(d) Install SST{pressure gauge) to the delivery pipe with
new gaskets and union bolt, as shown in the figure.

SST 09268-45012

Torque: 300 kg-cm {22 ft-lb, 29 N'm}

e} Wipe off any spiattered gasocline.

{f} Reconnect the battery negative (~) cable.




EFI SYSTEM — Fuel System

{g) Using a service wire, short circuit the fuel pump
check terminals FP and +B of the check connector.

CHECK CONNECTOR LOCATION:
See pages FI-110, 111

{h) Turn the ignition switch ON.
i) Measure the fuel pressure.

Fuel pressure: 2.3 — 2.8 kg/cm?
(33 — 40 psi, 226 — 276 kPa)

If pressure is high, replace the pressure regulator.

If pressure is Jow, check the following parts:
® Fuel hoses and connection

‘ ¢ Fuel pump
A1848 ® Fuel filter

® Pressure ragulator

() Remove the service wire from the check connector.
(k} Start the engine.

i) Disconnect the vacuum sensing hose from the

pressure regulator and plug hose end.
{m) Measure the fuel pressure at idling.

Fuel pressure: 2.3 -— 2.8 kg/cm?
{33 — 40 psi, 226 — 275 kPa)

F11650

(n) Reconnect the vacuum sensing hose to the pressure

regulator.
(o) Measure the fue! pressure at idling.

Fuel pressure: 1.6 — 2.1 kg/cm?
(23 — 30 psi, 167 — 206 kPa)

hose and pressure regulator.

BB e

o S

St p

e

{550t

B Ty R P

i}
12

If pressure is not as specified, check the vacuum sensing -



STEM — Fuel System Fi-77

FI1993

(p} Stop the engine. Check that the fuel pressure
remains above 1.5 kg/cm? (21 psi, 147 kPa) for §
minutes after the engine is turned off. )

If pressure is not as specified, check the fuel pump,
pressure regulator and/or injectors.

{a) After checking fuel pressure, disconnect the battery
negative (~) cable and carefully remove the SST to
prevent gasoline from splashing.

SST 09268-45012

) Install cold start injector tube.
(7M-GE)
® Reconnect the cold start injector tube with new
gaskets and union bolt to the delivery pipe.
Torque: 300 kg-cm (22 ft-tb, 29 N-m)

@ Connect the wiring connector to the cold start
injector.

(7M-GTE)

® Remove the two bolts and cold start injector with
gasket.

® Connect the cold start injector connector.
® Install the cold start injector tube with new four
gaskets and two union bolts.

Torque:
Delivery pipe side 300 kg-cm
{22 ft-1b, 29 N-m}
Cold start injector side 180 kg-cm
{13 ft-lb, 18 N-m)

{s) Check for fuel leakage.



F1-78 EFI SYSTEM — Fuel System -

REMOVAL OF FUEL PUMP

MA
Fuel Pump Bracket .
& Gasket
Fuel Hose
. Fus! Pump Fiiter
Fuel Tube o
Ruhber Cushion
¢ Non-reusable part ‘ ' Fi1082|

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

2. DRAIN GASOLINE FROM FUEL TANK

WARNING: Do not smoke or work near an open
flame when working on the fuel pump.

3. REMOVE FUEL TANK

4. REMOVE FUEL I-';UMP BRACKET FROM FUEL TANK
{a) Remove the screws. :
(b} Pull out the fuel pump bracket.

6. 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.

1Y i s AR
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EFl SYSTEM — Fuel System

Fl-79

Fi683

o234

Fulcrum Length

SST
2 - 7mm (0.08 = 0.28 in.)
Pipe 1 [ Hose
5—;——1\!- e fa w——— -i &
_— ) IS
ﬁ-—CIip

0-3mm({0=-012in)

REMOVE FUEL PUMP FILTER FROM FUEL PUMP
{a) Remove the rubber cushion.

{b) Using a small screwdriver, remove tha clip.

{c) Puil out the pump filter.

INSTALLATION OF FUEL PUMP
(See page F1-78)

1.

El

INSTALL FUEL PUMP FILTER TO FUEL PUMP
(@) Install the pump filter with the clip.
{b) Install the rubber cushion.

INSTALL FUEL PUMP TO FUEL PUMP BRACKET

(a) Insert the outlet port of the fuel pump into the fuel
hose.

{(b) Push the lower side of the fuel pump and install the
fuel pump.
INSTALL FUEL PUMP BRACKET

Install a new gasket and the pump bracket with the
SCrews. .

Torque: 36 kg-cm (30 in.-lb, 3.4 N'm)

INSTALL FUEL TANK

(@} Apply a thin coat of oil to the flare and tighten the
flare nut.

{b} Then using SST, tighten the nut to the specified tor-
que.

SST 0963122020
Torque: 310 kg-cm (22 ft-lb, 30 N'-m})

NOTE: Use a torque wrench with a fulcrum length 30 cm
(11.181 in.).

CAUTION:
® Tighten the fuel tank mounting boits, etc. to the
specified torque, '

® Tighten the pipe union and flare nut {hose) to the
specified torque.

® Push In the pipe and insert-type hose to the
specifled position, and install the clip to the
specified location.

® If reusing the hose, reinstall the clip at the original
location.

REFILL GASOLINE

CONNECT CABLE TQO NEGATIVE TERMINAL OF
BATTERY



F1-80 EF1 SYSTEM — Fuel System

Cold Start Injector

7M-GE

Solenoid Coll

Plunger
TM-GTE

Solenoid Coil

Isgnition

witch

! Cold Start Start Injector
sT1 Injector Time Switch

+B o— STA TJ STA

—‘135
ECU (s"r,n/ -L

Point

F2981
F12580F12482

ON-VEHICLE INSPECTION (7M-GE Only)

INSPECT RESISTANCE OF COLD START INJECTOR
{a} Disconnect the cold start injector connector.

{b} Using an ohmmeter, measure the resistance of the
injector.

Resistance: 2 — 4 ()

If the resistance is not as specified, replace the coid start

injector.

{c) Connect the cold start injector connector.

REMOVAL OF COLD START INJECTOR

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

2. (IM-GE)
DISCONNECT COLD START INJECTOR CONNECTOR

3. REMOVE COLD START INJECTOR TUBE

(7M-GE)

{a} Place a suitable container or shop towel under the
cold start injector tube.

{b) Slowly loosen the two union bolts of the cold start
injector tube and remove the bolts, four gaskets and
injector tube:

(7TM-GTE)

@) Place a suitable container or shop towe! under the
cold start injector.

(b) Slowly loosen the union boit of the cold start injector
tube and remove the bolt and two gaskets from the

FI11983

cold start injector.
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EFl SYSTEM — Fuel System

Fi-81

N

SST {Hose)
SST {Union)

H2984

4,

{c) Remove the union bolt, fuel tube and two gaskets.

REMOVE COLD START INJECTOR
{7M-GE}

Remove the two bolts and cold start injector with the
gasket. ,

{7M-GTE)

Remove the two boits and cold start injector with the
gasket, and disconnect the cold start injector connector.

INSPECTION OF COLD START INJECTOR

1.

(7M-GTE)

INSPECT RESISTANCE OF COLD START INJECTOR
Using an ohmmeter, check the resistance of the injector.
Resistance: 2 -4 )

if the resistance is not as specified, replace the cold start
injector,

INSPECT INJECTION OF COLD START INJECTOR
WARNING: Keep clear of sparks during the test.

(@) Install SST (two unions) to the injector and delivery
pipe with new gaskets and the union bolts.

S8T 09268-41045
(b} Connect the SST (hose) to the unions.
SST 09268-41045

{c) Connect the SST {wire) to the injector.
SST 09847.-3NNKRN



FI-82 EFl SYSTEM — Fuel System

—

:

{d) Put a container under the injector.

e} Reconnect the battery negative (~) terminal.
{f) Turn the ignition switch ON.

NOTE: Do not start the engine.

{g) Using a service wire, short terminals +B and FP of
the check connector.

CHECK CONNECTOR LOCATION:
See pages FI-110, 111

(h) Connect the test probes of the SST {wire) to the bat-
tery, and check that the fuel spray is as shown,

S8T 09842-30050

CAUTION: Perform this check within the shortest
possible time.

INSPECT LEAKAGE

{a) In the condition above, discorinect the test probes of
SS8T (wire} from the battery and check fuel leakage
from the injector.

SST 09842-30050

Fuel drop: One drop or less per minute

(b) Disconnect the battery negative {—) cable.
{c} Remove SST and the service wire.

SST 09268-41045 and 09842-30050

Ry

il :




EFl SYSTEM — Fuel System

F1-83

1l

INSTALLATION OF COLD START INJECTOR

INSTALL COLD START INJECTOR
(7M-GE)

Install a new gasket and the the cold start injector with the
two bolts.

Torque: 556 kg-cm (48 in.-lb, 5.4 N'm)

{(7M-GTE)
{a) Connect the connector to the coid start injector.

(b} Install a new gasket and the the cold start injector
with the two bolts.

Torque: B5 kg-cm (48 in.-Ib, 5.4 N-m)

INSTALL COLD START INJECTOR TUBE

Using new gaskets, connect the cold start injector tube to
the delivery pipe and cold start injector. Install the union
bolts.
Torque:

Delivery pipe side 300 kg-cm

{22 ft-1b, 29 N'm)
Cold start injector side 180 kg-cm

{13 ft-lb, 18 N-m)

{7M-GE)
CONNECT COLD START INJECTOR CONNECTOR

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

CHECK FOR FUEL LEAKAGE
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EFI SYSTEM — Fuel System -

Pressure Regulator

FROM DELIVERY
PIPE ‘

Pressure Regulator

Delivery Pipe \(acuum Sensing Hose

No. 2 Fuel Pipe

F11659 Fi1680

ON-VEHICLE INSPECTION
INSPECT FUEL PRESSURE (See page Fi-74)

REMOVAL OF PRESSURE REGULATOR
1. DISCONNECT PCV HOSE

2. DISCONNECT VACUUM SENSING HOSE

3. DISCONNECT NO.2 FUEL PIPE

{a) Place a suitable container or shop towel under the
pressure regulator.

(b} Remove the union bolt and two gaskets.
{c) Remove the clamp bolt of the No.2 fuei pipe.

4. REMOVE PRESSURE REGULATOR
Loosen the lock nut, and remove the pressure regulator.

S R P R e e L e e




EFI SYSTEM — Fuel System

Fi-85

Pressure Regulator

o=
Front 4= @

Delivery Pipe

Fl1863

INSTALLATION OF PRESSURE REGULATOR

1. INSTALL PRESSURE REGULATOR
{a} Fully loosen the lock nut of the pressure regulator.

(b) Thrust the pressure regulator completely into the
delivery pipe by hand.

{c} Turn the pressure regulator counterclockwise until

the outlet faces in the direction indicated in the
figure.

{d) Torque the lock nut.
Torque: 250 kg-cm (18 ft-1b, 25 N-m)

2. CONNECT NO. 2 FUEL PIPE

{a} Using new gaskets, connect the No. 2 fue! pipe to the
pressure regulator. Install the union bolt.

Torque: 250 kg-cm {18 ft-ib, 25 N-m)
(b) Install the clamp bolt.

3. CONNECT VACUUM SENSING HOSE
4. CONNECT PCV HOSE




FI-86 EFI SYSTEM — Fuel System

Injectors

INJECTION

Connector Terminal

FUEL

Cail

F126581

[

ON-VEHICLE INSPECTION

CHECK INJECTOR OPERATION
Check operation sound from each injector.

(a) With the engine running or cranking, use a sound
scopé to check that there is normal operating noise in
proportion to engine rpm.

{b} If you have no sound scope, you can chack the injec-
tor transmission operation with your finger.

If no sound or an unusual sound is heard, check the wiring

connector, injector, resistor or injection signal from the
ECU.

INSPECT RESISTANCE OF INJECTOR
{a) Disconnect the injector connector.

(b) Using an ohmmeter, measure the resistance of both
terminals.

Resistance: i
TM-GE 18—-3410Q
7M-GTE 2.0-38 10

if the resistance is not as specified, replace the injector.

Bk L
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SYSTEM — Fuel System

F1-87

Fnges|

Fl1889

1.

4'

REMOVAL OF INJECTOR

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY _

DRAIN COOLANT

DISCONNECT FOLLOWING HOSES:

® Water hoses from throttle body {7M-GE} or water by-
pass pipe (7M-GTE}

® Vacuum hoses from throttle body
@ |SC velve hoses from throttle body
® Vacuum sensing hose from pressure regulator

DISCONNECT FOLLOWING CONNECTORS:
® Throttle position sensor connector
® ISC valve connector

® (7M-GE)
Cold start injector connector

REMOVE AIR INTAKE CONNECTOR
(7M-GE)

{a) Disconnect the air cleaner hose from the throttle
body.

{b) Remove the throttle body and air intake connector
brackets.

¢} Remove the four bolts and two nuts, intake connec-
tor and gasket.

(7M-GTE)
(See steps 1 to 3 on page EM-12)

{7M-GTE)
REMOVE THROTTLE BODY (See page Fi-104)

REMOVE ISC VALVE

{a) Disconnect the No. 2 water by-pass hose from the
ISC valve.
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EFl SYSTEM — Fuel System

10!

",

‘REMOVE NO.2 FUEL PIPE

2.

(b} Remove the two bolts, ISC valve and gasket.

DISCONNECT INJECTOR CONNECTORS

DISCONNECT COLD START INJECTOR TUBE FROM
DELIVERY PIPE (See page Fi-80)

REMOVE NO.1 FUEL PIPE
{a) ' Remove the pulsation damper and two gaskets.

{b) Remove the union bolts and two gaskets from the
fuel pipe support (MA} or fuel fitter {(MS}). "

{¢) ‘Remove the clamp bolt, No.1 fuel pipe and VSV {w/
EGR). :

(a) Remove the union bolt and two gaskets from the
» .pressure regulator, . :

(b} Disconnect the fuel hose from the No.2 fuel pipe.
(c) Remove the clamp bolt and No.2 fuel pipe.

‘REMOVE PRESSURE REGULATOR

{a) Loosen the look nut.
(b) Remove the pressure regulator and two gaskets.




EFl SYSTEM — Fuel System

A1672

13.

14,

REMOVE DELIVERY PIPE

(a} Remove the three bolts, and then remove the delivery
pipe with injectors. '

CAUTION: Be careful not to drop the injectors, when
removing the delivery pipe.

(o} Remove the six insulators and three spacers from the
cylinder head. :

REMOVE INJECTORS
(a}  Pull out the injectors from the delivery pipe.

- b} Remave the O-ring from the injector.




EFI SYSTEM - Fusl System -

Ms

Pressure Regulator
A (From Veh

SST {Union) %

Pressure Regulator
{From Vehicle)

icle) ssT
{Hose)

MS
SST
| ~—F
( <)
- -
Disconnect )

Rf~"1——Fuel Filter

1975
Fl12572

New Gasket

Union
Bolt

Hose

@ ? ?SST (Union)
Fusl
Haturn—%

Prassure
Regulator

@SST {Hosa)

* INSPECTION OF INJECTOR
.

TEST INJECTION OF INJECTORS
_WARNING: Keep clear of sparks during the test.

(a} Disconnect the No. 1 fuel pipe from the fuel return
pipe support {(MA) or fuel filter (MS). i

(b) Connect SST (hose) to the fuel pipe support {MA) or
fuel fiiter {(MS} outiet with SST (union), new gaskets
and union bolt.

SST 08268-41045

NOTE: Use the vehicle’s fuel support (MA) or fuel filter
{MS).

{c) Remove the pressure regulator {See page Fi-84).

{d) Connect the fuel return hose to the pressure regule-
tor with SST (union), new gasket and union bolt.

SST 09268-41046

{e) Connect SST (hose) to the pressure regulator with
SST (union).

SST 09268-41045
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88T
! I {Hose)

Vinyt Tube

Hi1574

T Cylinder
' 3 E—Vinyl Tu

Graduated

be

Fi1878

FI1878

2-

{f} Connect the SST (hose) to the injector.

SST 09268-41045

{g) Put the injector into the graduated cylinder.

NOTE: Install a suitable vinyl tube onto the injector to
prevent gasoline from splashing out.

(h) Connect the battery cable.

i}  Turn the ignition switch ON.

NOTE: Do not start the engine.

i Using a service wire, short circuit the fuel pump
check terminals +B and Fp of the service connactor.

CHECK CONNECTOR LOCATION:
See pages FI-110, 111

{k} Connect SST {resistor wire) to the injector and bat-
tery for 15 seconds and measure the injection
volume with a graduated cylinder.

Test each injector two or three times.

SST 09842-30060
Volume:
7M-GE

65 — 80 cc (4.0 — 4.9 cu in.) per 15 sec.
TM-GTE

101 — 114 cc (6.2 — 7.0 cu In) per 16 sec.
Difference between each injector:

8 cc (0.5 ou in.) or less
If the injection volume is not as specified, replace the
injector. )
INSPECT LEAKAGE

{a) In the condition above, disconnect the test probes of
SST (wire) from the battery and check for fuel
leakage from the injector nozzie.

SST 09842-30060

Fuel drop: One drop or less per minute

(o) Disconnect the battery negative {(~) cable.
{c} Remove the SST and service wira.

SST 09268-41045
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C-Ring

Grommet
FI1877

CORRECT
Grommet O-Ring Delivery
s, Pipe
SR
@ WRONG
= Ty

Fl1586

R1678

Black Ring

INSTALLATION OF.INJECTORS

1. INSTALL INJECTORS INTC DELIVERY PIPE
(a) Install a new grommet o the injector.

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

{c} While tuming the injector left and right, install it to
the dalivery pipe. Install the six injectors.

2. INSTALL DELIVERY PIPE WITH INJECTORS

(@) Install the six insulators into the injector hole of the
cylinder head.

{b) Install the black rings on the upper portion of each of
the three spacers. Then instail the spacers on the
delivery pipe mounting hole of the cylinder head.

{c) Place the injectors together with the delivery pipe on
the cylinder head.

{d) Check that the injectors rotate smoothly.

NOTE: If the injectors do not rotate smoothly, the proba-
ble cause is incorrect instaliation of O-rings. Replace O-
rings.
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Pressure Regulator Delivery Pipe

(e) Install the three spacers and bolts.
Torque the bolts.
Torque: 180 kg-cm (13 ft-1b, 18 N‘m)

INSTALL PRESSURE REGULATOR
{a} Fully loosen the lock nut of the pressure regulator.

(bl Thrust the pressure regulator completely into the
delivery pipe by hand.

{c} Tumn the pressure regulator counterclockwise until

the outlet faces in the direction indicated in the
figure.

{d} Torgue the lock nut,
Torque: 250 kg-em {18 ft-1b, 25 N-m}

INSTALL NO. 2 FUEL PIPE
{8} Install the No. 2 fuel pipe and clamp bolt.
(b} Connect the fuel hose.

{c) Install the union bolt and new two gaskets to the
pressure regulator. Torque the union boit.

Torque: 250 kg-cm (18 ft-Ib, 25 N-m)

INSTALL NO. 1 FUEL PIPE

{a) Install the No. 1 fuel pipe, VSV (w/ EGR) and clamp
bolt.

b} Install the union bolt and two new gaskets to the fuel
pipe support. Torque the union bolts,

Torque: 300 kg-cm (22 ft-ib, 29 N-m)

{e) Install the pulsation damper and two new gaskets.
Torque the pulsation damper.

Torque: 400 kg-cm (29 ft-Ib, 39 N:m)
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TM-GTEonly N\ -

M[ @:;@l’ieclkivg .

' asher

Fi2006

6. - CONNECT INJECTOR CONNECTORS
7. CONNECT COLD START INJECTOR TUBE TO

DELIVERY PIPE
{See page F1-83)

8. INSTALL ISC VALVE

{a) Install a new gasket and ISC valve with the two bolts.
Torque: 130 kg-cm (9 ft-lb, 13 N'm}

(b) Connect No. 2 water by-pass hose to the ISC valve.

9. (7M-GTE)
INSTALL THROTTLE BODY
(See step 1 on page Fi-1086)

10. INSTALL AIR INTAKE CONNECTOR
(7M-GE) '

(a) Install a new gasket and air intake connector with the
four bolts and two nuts. -

Torque: 180 kg-cm (13 ft-1b, 18 N-m)

. b} Instail the air intake connector and throttle body

brackets.
(¢} Connect the air cleaner hose to the throttle body.

(ZM-GTE)
(See page EM-14)

T e i T L
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11. CONNECT FOLLOWING CONNECTORS:
® Throttle position sensor connector

® [SC valve connector
® (7M-GE}
Cold start injector connector
12. CONNECT FOLLOWING HOSES:

@ Water hoses from throttie body (7M-GE) or water by-
pass pipe (TM-GTE}

® Vacuum hoses from throttle body
® ISC valve hoses from throttle body
® Vacuum sensing hose from p_ressur’e regulator

13. REFILL COOLANT (See page CO-E)

14. CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

- 16. CHECK FOR FUEL LEAKAGE {See page FI-11)
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AIR INDUCTION SYSTEM
Air Flow Meter (7M-GE)

POTENTIONMETER

Compsnsation Plate

> 4

Air Temp. 7 TO AR A? Aﬂ?

Sensor INTAKE CLEAN

CHAMBER ER INTAKE
_ SIDE CHAMBER
o arE SIDE
ir By-pass
E?gRAN‘E:iR ) : - . Passage Measuring Plate
Measuring Plate Air By-pass Passage
FI1 681 FI0440}
- ON-VEHICLE INSPECTION
Ohmmoter | SAERVCEZVSTHA | |nSPECT RESISTANCE OF AIR FLOW METER

. {a} Disconnect the air flow meter connector.

S uuirta

@«

FI0618

[‘_\

i
=

—

Fi0g22

(b} Using an ohmmeter, measure the resistance between

each terminal.

Terminals Resistance Temperature .

VS8 - E2 20-600 O -
VC -~ E2 200-400 O .-

10 - 20KQ =20°C( 4°F)

4-7KQ 0°C { 32°F)

THA - E2- 2-3KQ 20°C { 68°F}

0.9 - 13K{ 40°C (104°F)

04-07KQ 60°C (140°F)
FC - E1 Infinity -

If the resistance is not as specified, replace the air flow

meter.

{c} Reconnect the air flow meter connector.

iy b A AR e e
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EFI SYSTEM — Air Induction System Fi-97

F1882

FC E1 E2 VS
o o B o I o o e
G-

'F11682

REMOVAL OF AIR FLOW METER

DISCONNECT AIR FLOW METER CONNECTOR
DISCONNECT NO. 2 AIR CONNECTOR HOSE

REMOVE AIR CLEANER CAP
Remove the two bolts and cap.

REMOVE AIR FLOW METER

Pry off the lock plates, and remove the four nuts, and air
flow meter.

INSPECTION OF AIR FLOW METER
INSPECT RESISTANCE OF AIR FLOW METER

Using an ohmmeter, measure the resistance between each
terminal by moving the measuring plate.

Terminals Resistance {{}) Msasurmg Plate -
opening
Infinity Fully closed
FC ~ E1
Zero Other ‘i‘h?l:l
closed position
20 - 600 Fully closed
VS ~ E2
20 ~ 1,200 Fully open

NOTE: Resistance between terminals E2 and VS will

change in a wave pattern as the measuring plate slowly
opens. .

If the resistance is not as specified, repl'ace the air flow
meter,

INSTALLATION OF AIR FLOW METER

1.

INSTALL AIR FLOW METER

Install the air flow meter with the two lock plates and four
nuts. Pry the lock plates on the nuts.

INSTALL AIR CLEANER CAP
install the cap with the two bolts.

CONNECT NO. 2 AIR CONNECTOR HOSE
INSTALL AIR FLOW METER CONNECTOR
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Air Flow Meter (7M-GTE)

Leaf Spring

. Luminous Diode / A
- Mirror /=
77 —
e
~9 |l
Air Flow - Karman-vortex
g I] — 4# ”
N 1
- Pressure A
‘ Directing Photo
Vortex  Hole Transistor
Generating -
Objectives

M3Q001 FU8TT

Air Flow Meter | ON-VEHICLE INSPECTION

: E1VCKS THAE2 o
Ohmmeter i1 INSPECT RESISTANCE OF AIR FLOW METER

{a) Disconnect the air ﬂovﬁ_ﬁ'rjéter“connector.

{b) Using an ohmmeter (ah‘aklg"ght_ype)_, measure the resis-
tance between each‘tern"{ihal-.% i

o - L

Terminals . Resi}s_jtlancé Temperature

KS — E1 w
1 —KS 65 - 10 kO
( L S VS — E1 10 - 15 k0
L Et — VC 5~ 10 k&
10 - 20 kQ2 -20°C ( 4°F)
4-7k0 0°C { 32°F)
THA - E2 2-3k° 20°C ( 68°F)
‘ 09 - 1.3kQ 40°C (104°F)
04 - 0.7 kQ .60°C {140°F)

If the resistance is not as specified, replabe the air flow
meter.
{c) Reconnect the air flow meter connector.
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F11978

FI1978

F1980

F11981

REMOVAL OF AIR FLOW METER

1. REMOVE NO. 4 AIR CLEANER PIPE WITH NO, 1 AND
NO. 2 AIR CLEANER HOSES

2. REMOVE AIR FLOW METER WITH AIR CLEANER
CAP '

{a) Disconnect the connector.

(b) Remove the three clamps and bolt.

(e} Loosen the clamp and remove the air flow meter with
air cleaner cap.

3. REMOVE AIR FLOW METER

{a) Remove the two screws and bracket.
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EFl SYSTEM — Air Induction System

F11982

FAS SO SAER AN

Fi1983

F11982

F11981

(b) Pry off the lock plate.

{c) Remove the four nuts, lock plates, No. 1 air cleaner
cover and air cleaner cap.

INSPECTION OF AIR FLOW METER
INSPECT AIR FLOW METER

Check that the hony-combed mesh is neither deformed
nor damaged.

If necessary, replacé the air flow meter.

INSTALLATION OF AIR FLOW METER

LR

2.

INSTALL AIR FLOW METER

{a) Install the air cieaner cap, No. 1 air cleaner cover and
lock plates to the air flow meter with the four nuts.

{b) Pry the lock plates on the nuts.

{c) Install the bracket with the two screws.

INSTALL AIR FLOW METER WITH AIR CLEANER
CAP

{a} Install the air flow meter with air cleaner cap, and
tighten the clamp.
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EFI SYSTEM — Air Induction System FI-101

3.

(b} Install the bolt and clamps.

{c) Connect the connector.

INSTALL NO. 4 AIR CLEANER PIPE WITH NO. 1 AND
NO. 2 AIR CLEANER HOSES
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=

Throttle Body i

7M-GE TM-GTE

Throttle Position

Throttle Pasition
Sensor .

Sensor

Fi1833 FIO504 F11984

ON-VEHICLE INSPECTION

1. INSPECT THROTTLE BODY . .
{a) Check that the throttle linkage moves smoothiy.

) Check the vacuum at each port.
@ Start the engine.
® Check the vacuum with your finger.

Port At ldling Other than idling
Purge No vacuum Vacuum
EGR No vacuum Vacuum

R No vacuum No vacuum




EFI SYSTEM ~ Air Induction System FI-103
TM-GE 2. INSPECT THHO_TTLE POSITION SENSOR
E2— i3 (a) Disconnect the connector from the sensor.
iDL {b) Insert a thickness gauge betwsen the throttle stop
E screw and stop lever.
(e} Using an chmmeter, measure the resistance between
Ohmmeter Ihickness each terminal,
Gauge
O Clearance between
O lever and stop screw Betwaen Resistance
o tarminals
TM-GE | 7M-GTE _
TM-GTE 0 mm (0 in) VTA - E2 | 0.3 - 83 k2
0.4 mm 0.5 mm Less than
(0.0157 in) | (0.0197 in) PL-B2 | "r3k0
0.75 mm 0.9 mm R
(0.0295 in.) | {0.0354 in.) DL~ E2 ®
S Throttle valve_ .fully VTA -E2 |36 - 103 k0
opened position
- VC -~ E2 |4.25 -~ 8.25 kD

(d) Reconnect the sensor connector.

| 4
4
_E2 i
o
HT—VTA .
P,
YC 1g2  1pL VTA VC!
i ]

anetae—

F11125

REMOVAL OF THROTTLE BODY E
‘ {7M-GE) A
M 1. DRAIN COOLANT FROM THROTTLE BODY
2. REMOVE ACCELERATOR CONNECTING ROD
DISCONNECT VACUUM HOSES

4. DISCONNECT NO. 2 AND NO. 3 WATER BY-PASS
HOSES

5. DISCONNECT THROTTLE POSITION SENSOR 3
CONNECTOR

6. DISCONNECT AIR CLEANER HOSE
7. REMOVE THROTTLE BODY BRACKET(S)

8. REMOVE THROTTLE BODY
Remove the four bolis and throttle body with the gasket.

Fi1686




Fi-104 EFI SYSTEM — Air Induction System

FI1687

(7M-GTE) |

1. DRAIN COOLANT FROM THROTTLE BODY

2. DISCONNECT ACCELERATOR CONNECTING ROD

3. REMOVE AIR INTAKE CONNECTOR
{See steps 1 to 3 on page EM-12)

4. DISCONNECT VACUUM HOSES

5. DISCONNECT THROTTLE POSITION SENSOR
CONNECTOR - '

6. REMOVE THROTTLE BODY

(a) Disconnect the two water by-pass hoses from the
"~ ISC valve and water pipe.

(b} Remove the four bolts, throttle body and gasket.
{c) Remove the two water by-pass hoses.

- INSPECTION OF THROTTLE BODY

1.

CLEAN THROTTLE BODY

{a} Using a soft brush and carburetor cleaner, clean the
cast parts.

{d) Using compressed air, clean all passages and aper-
tures.

CAUTION: To prevent deterioration, do not clean the
throttle position sensor and dash pot.

INSPECT THROTTLE VALVE

Check that there is no clearance between the throttle stop
screw and throttle lever when the throttle valve is fully
closed.

™ 7 o A Y LI .
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FI-105

F11889

Ohmmeter

Thickness
Gauge

Od

Ft825

FI1690

Thickness|
Gauge

O
10

Fl16825

INSPECT THROTTLE POSITION SENSOR
{See step 2 on page FI-103)

IF NECESSARY, ADJUST THROTTLE POSITION
SENSOR _
{a) Loosen the two screws of the sensor.

b) Insert a 0.58 mm {0.0228 in.} (7M-GE) or 0.70 mm
(0.0276 in.) (7M-GTE) thickness gauge, between the
throttle stop screw and lever.

{c} Connect the test probe of an chmmeter to terminals
- 1DL and E.

{d} Gradually turn the sensor clockwise until the ohm-

meter deflects, and secure the sensor with the two
SCrews,

(@) Recheck the continuity between terminals IDL and

E2.
Clearance between
lever and stop screw Continuity (DL ~ £2)
7M-GE IM-GTE

0.40 mm 0.50 mm o
(0.0167 in) (0.0187 in) Continuity

0.75 mm 0.90 mm .
(0.0295 in) (0.0354 in) No continuity




EFI SYSTEM — Air Induction System

INSTALLATION OF THROTTLE BODY
(7M-GE) |
1. INSTALL THROTTLE BODY

Install the gasket and throttle body with the four bolts.
Torque: 130 kg-cm (9 ft-ib, 13 N-m)

2. CONNECT THROTTLE BODY BRACKET(S)
CONNECT AIR CLEANER HOSE

CONNECT THROTTLE POSITION SENSOR
CONNECTOR |

B. CONNECT VACUUM HOSES

6. CONNECT WATER HOSES

7. CONNECT ACCELERATOR CONNECTING ROD
8. REFILL WITH COOLANT

(7M-GTE)

1. INSTALL THROTTLE BODY
{a) Instail the two water by-pass hoses.

(b} install a new gasket and throttle body with the four
bolts.

{c) Connect the two water by-pass hoses to the 1SC
valve and water pipe.
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TS
o b

—

2‘

CONNECT THROTTLE POSITION SENSOR
CONNECTOR -

CONNECT VACUUM HOSES

INSTALL AIR INTAKE CONNECTOR
{See steps 13 to 16 on page EM-14}

INSTALL ACCELERATOR CONNECTING ROD
REFILL WITH COOLANT '

> ahbe ot e,
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Idle Speed Contfol (ISC) Valve

s1

B1

.83

F11881 Fl1802

1853

A1869

ON-VEHICLE INSPECTION

CHECK FOR OPERATING SOUND FROM ISC VALVE

Check that there is a clicking sound immediately after
stopping the engine.

REMOVAL OF ISC VALVE
1. DRAIN COOLANT
2. DISCONNECT ISC VALVE CONNECTOR

3. DISCONNECT TWO WATER BY-PASS AND AIR
HOSES FROM ISC VALVE

4, REMOVE ISC VALVE
{a) Remove the two bolts.
(b} Remove ISC valve and gasket.

¢} (7M-GTE)
Remove the seal washer and check valve from the
intake chamber.

o
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il o R Son T e o

Fi-109

TM-GTEonly .o vaive

Seal Washer

INSPECTION OF ISC VALVE

1. INSPECT RESIéTANCE OF ISC VALVE

Using an chmmeter, measure the resistance between ter-
minal B1 — §1 or $3 and B2 — $2 or 54.

Resgistance: B1 —STorS3 10-30(Q
B2—~8S20r$4 10-3010

if resistance is not as specified, replace the ISC vaive.

2. INSPECT OPERATION OF ISC VALVE

{a) Apply battery voltage to terminals B1 and B2 and
while repeatedly grounding S1 — 82 ~ $3 - 4 -
S1 in sequence, check that the valve moves toward
the closed position.

(b} Apply battery voltage to terminals B1 and B2 and
whiie repeatedly grounding $4 — 83 — 82 -~ S1 —
5S4 in sequence, check that the valve moves toward
the open position.

INSPECTION OF CHECK VALVE (7M-GTE only)

INSPECT CHECK VALVE

inspect the check valve for damage and the diaphragm for
cracks.

if necessary, replace the check valve.

INSTALLATION OF ISC VALVE

1. INSTALL ISC VALVE

{a} (IM-GTE)
Install the check valve and the seal washer as shown
in the iflustration, to the intake chamber.

{b) Install a new gasket to the intake manifold.
{c} Install the ISC valve with the two holts and one nut.
Torque: 130 kg-cm (9 ft-ib, 13 N'm)

2. INSTALL AIR AND TWO WATER BY-PASS HOSES TO
ISC VALVE

CONNECT ISC VALVE CONNECTOR
4. REFILL WITH COOLANT
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Fi-110
ELECTRONIC CONTROL SYSTEM
L_"o_'c"ation of Electronic Control Parts
MA
7M-GE

Fuel Pump Solenold’
Resistor

Cold Start Injector
Time Switch

Water Temp.
Switch

w/ TWC)

7M-QTE

Fuel Pump Solenoid
Resistor .
Cold Start Injector
Time Switch

Water Temp.~
Switch -

Fuel Pump Relay

VSV (for FPU) 7 = .

Fuel Pump Relay

3 / = VSV ffor EGR)

’ :;‘ ! 1:‘
TS
. =
’/ Solencid Resistor

'Cthk Connector
A

S

- 1o -EFl Main Relay

Oxygen Sensor
\ HAC Sensor

VSV {for EGR)

Solenoid Resistor

Chack Connector
-

EFI Main Relay

R R s B B

&
&
e
k3
3

3
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EFl SYSTEM - Elactronic Control System Fl-111

Location of Electronic Control Parts (Cont'd)

MS

LHD

EFI Main Relay
Fuel Pump Relay
Check Connector

e
Circuit Opening
Relay

Cold Start Injector
Time Switch

Water Temp. Switch {(

VSV (for FPU}

Fuel Pump Solenoid Resistor

Solenocid Resistor

RHD

Chack Connector
Circuit Opening Reiay~

/
EF1 Main Relay
/
Fuet Pump Relay

_Cold Start Injector
Time Switch

s 7 \ }
\ ECU
Water Temp. Fuel Pump Solenoid Resistor

VSV (for FPU)

Solenoid Resistor

i
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EFI SYSTEM — Electronic Control System

EFi Main Relay

f&'-'-"::‘.

Y
N

ECU

EFI Main Relay
Fusible Link
usk Fuse 4 —O-A\C 2
AM2 30A EFl 16A ’
- {MA) 3 o3
(MS) _ .
Fusible {} (MA} MAIN 2.0L —

Link {(MS} MAIN 1.0Y

Battery

l|l-—|‘-"'|

FI2912

lo continuity

Continuity

INSPECTION OF EFl MAIN RELAY

1. INSPECT RELAY CONTINUITY

(a} Using an ohmmeter, check that there is continuity
between terminals 1 and 3.

(b} Check that there is no continuity between terminals 2
and 4.

If continuity is not as specified, replace the relay.

2. INSPECT RELAY OPERATION
(a) Apply battery voltage across terminals 1 and 3.

{b) Check that there is continuity between terminals 2
and 4. .

If operation is not as specified, replace the reiay.
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Circuit Opening Relay

To ECU [STA)
- 10 ECU 4B (8)
FP IB To EFl Main Relay | g7
of
O \
5 &
Check Connector ‘ ,
FP|FC E1
Fuel Pump Switch
{Air Fiow Meter)
Y (TM-GE)
To Fuel Pump
Relay
e ECU
= (7M-GTE) = =i
Fi1892

A ] |Continuity
1.
No continuity
! o
: O o
e
Fi1908|
2!

Continuity
P
0 j @
O o Battery
fa)
F11808
Continuity =
2
J j @ &
O Battery
[0

INSPECTION OF CIRCUIT OPENING RELAY

INSPECT RELAY CONTINUITY

(a) Using an ohmmeter, check that there is continuity
between terminals STA and E1.

(b} Check that thers is continuity between terminals B
and FC.

(c) Check that there is no continuity between terminals B
and FP.

If continuity is not as specified, replace the relay.

INSPECT RELAY OPERATION
(a) Apply battery voltage across terminals STA and E1.

b) Using an ohmmeter, check that there is continuity
between terminals B and FP.

() Apply battery voltage across terminals B and FC.

(d) Check that there is continuity between terminals B
and FP.

If operation is not as specified, replace the relay.

AT
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EFl SYSTEM

— Electronic Control System

Solenoid Resistor

Ignition Switch Fuse IGN ECU
AMZ2 fjez B TR e
. Solenoid {MS) 1BA
FI‘.lSlbIB AM2 30A Reasistor 2 §
Link
(MA) No. 30No. 20  |[Neo. 10
Fusible {{ MAIN
Lnk  d2.0L [MS) injector
.
T
: Battery|

A2814

INSPECTION OF SOLENOID RESISTOR

INSPECT RESISTANCE OF SOLENOID RESISTOR

Using an ohmmeter, measure the resistance between +B
and other terminals.

Resistance: 3 () each
if the resistance is not as specified, replace the resistor.

i E AR s

ST

T




EFl SYSTEM — Electronic Control System FI-115

" Cold Start Injector Time Switch

To Ignition Switch -
L —— To ECU {STA)
‘q_
sSTJ STA-
STA STJ L 307 S
M
: '
oL - --
To ECU (STJ) Cold Start Injector
AR Time Switch
L - Fl1374

ST\ STA "] INSPECTION OF COLD START INJECTOR
— TIME SWITCH

1. INSPECT RESISTANCE OF COLD START INJECTOR
TIME SWITCH
{a) Disconnect the connector.

(b) Using an ohmmeter, measure the resistance between
each terminal.

Resistance:

W=,

ST

F0782 A1 702 w/ TWC
: STA — STJ 25 — 60 Q below
15°C (69°F)
60 — 85 ) above
30°C (86°F)
STA — Ground 25 -85
w/o TWC _
STA — STJ 20 — 40 ) below
30°C (86°F}
40 — 60 ( ahove -
40°C (104°F)
STA — Ground 20 - 80 O

If the resistancs is not as specified, replace the switch.
2. IF NECESSARY, REPLACE COLD START INJECTION

TIME SWITCH

(a) Drain the coolant.

(b) Using SST, replace the switch with a new gasket.
SST 09814-20010

Torque: 300 kg-cm {22 ft-1b, 20 N-m)
{c) Refill with coolant.

FI1 703

e

i
|
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EFI SYSTEM -- Electronic Control System -

Water Temperature Sensor

WATER TEMP. SENSOR

Thermistor

RESISTANCE k{)

o @00
. bhODma N RoO®
] T

1 1 1 1 1 1

-20 0 20 40 60 80 100 120
(—4) (32) (63)104) (1401 76)(212) (248)

TEMPERATURE °C (°F)

10618 FOT09

Ohmmeter

INSPECTION OF WATER TEMPERATURE
SENSOR

INSPECT RESISTANCE OF WATER TEMPERATURE
SENSOR

Using an ohhmmeter, measure the resistance between both
terminals.

Resistance: Refer to chart.

If the.resistance is not as specified, replace the water tem«
perature sensor.

it s B P D S A st o R AL



EFl SYSTEM — Eiectronic Control System FI-117

Fuel Pump Relay and Resistor

FP
To Circuit Opning
Relay (FP) +B PR

Fuel Pump
Saolenoid Resistor

FPR To ECU (FPR)
Fuel Pump Relay

Fuel Pump

F11 704

MA  Continuity Continuity INSPECTION OF PUMP RELAY AND
RESISTOR

1. INSPECT FUEL PUMP RELAY

A. Inspect Relay Continuity

{a) Using an ohmmeter, check that there is continuity
between terminals +B and FP.

(b} Check that there is continuity between terminals +B

i
O

O o. : and FPR.
No continuity {c) Check that there is no continuity between terminals
MS Continuity Continuity . +B and PR.
| If continuity is not as specified, replace the relay.
o - &
o O
No continuity
3
O = _L

A2676
F2669

MA No continuity B. Inspect Relay Operation

{a) Apply battery voitage across terminals +B and FPR.

{b) Using an chmmeter, check that there is continuity
between terminals +B and PR.

c) Check that there is no continuity between terminals
B and FP.

O / @ o If operation is not as described, replace the relay.

Ctlmtinuity Fl2578

o



w

No continuity

A
i 0]
! O
[l ~
ontinuity
l
. 23] S
| O o Battery
—d | F12870
|II]
O
Ohmmeter
£
AN

_F2678

2. INSPECT FUEL PUMP RESISTOR

Inspect Resistance of Fuel Pump Resistor

Using an ohmmeter, measure the resistance between both
terminals.

Resistance: : Approx. 0.7 O

If the resistance is not as specified, replace the fuel pump
resistor.

Sl R e e

il
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EFl SYSTEM ~ Electronic Coritrol System Fi-149

High Temperature Line Pressure Up System

ECU

To Circuit Opening Relay —=—
To EFl Main Relay -=—

VSV

Air Temp, Sensot e
(Air Flow Mater) : i {Fuel Pressura Up)

Water Temp. Sensor

Fit 708

Ohmmeter INSPECTION OF HIGH TEMPERATURE LINE
= PRESSURE UP SYSTEM
INSPECT VSV
A. Inspect VSV for Open Circuit

Using an ohmmeter, check that ’there is continuity be-
tween terminals.

Resistance: 30 — 60 ()
If there is no continuity, replace the VSV.

B. Inspect VSV for Short Circuit

Using an ohmmeter, check that there is no continuity be-
tween each terminal and the body.

If there is continuity, repiace the VSV.

C. Inspect VSV Operation
fa) Apply battery voltage across the terrninals.
b} Check that air flows from pipe E to air filter.

e @

Battery

Fi1919
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EFl SYSTEM .— Electronic Control System

e @
Battery
F11820

£

" o) Discorinect the battery.

d) Check that air flows from the pipe E and pipe G.
If operation is not as specified, replace the VSV.

O g e bt TS sttt + T




EFI SYSTEM — Electronic Control System

FlI-121

High Altitude Compensation (HAC)

System (7M-GTE)

1
]
!
150 540 750 Atmosphenc

Pressure {mm Hg)

ECU
To Air Flow Meter s
To Throtge 1 v 2
Position Senso b e e
F’rc:m hrottlre HAC % 3.8 i
osition Sensor
From Air ] E2 2 28l-cmeee !
Flow Meter E A1 |
HAC Sensor g 1'2 ______dl i :
E1 = Pt
Q 1 1
<
— ju =)
2, 000 0
1,000

Alitude {m)

FH1995 F1998

INSPECTION OF HAC SENSOR
INSPECT RESISTANCE OF HAC SENSOR

{a} Remove the glove box.
{b) Using an ochmmeter, measure the resistance between
] famt) / HAC each terminal.
-—j “ Sensor .
= Terminals Resistance
' VC =P 700 - 860 Q)
VvC - E2 22-33¢
F11939 .
P-E2 29-4210
If the resistance is not as specified, replace the HAC sen-
ve SOI.

I

Fi1997
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EFI SYSTEM — Electronic Control System

E1

- Oxygen Sensor (w/ T

1. WARM UP ENGINE

A : Allow the engine to reach normal operating temperature.

INSPECT FEEDBACK VOLTAGE (VF)

oL Connect the positive (+) probe of a voltmeter to terminals
VF of the check connector, and negative (~) probe to ter-
At minal E1. Perfom the test as follows.

'--../ + 2.

Check Connector

Vol

Narm up Oxygen sensor with the engine at
2,600 rpm for approx. 90 seconds.

w(C)

lNSP_ECTION OF OXYGEN SENSOR

!

Short terminals T and E1 of the check connector.
And maintain engine speed at 2,500 rpm.

(_ Replace the ECU )

1 .
Zero again] ATter replacing
| the oxygen sensor
I
<heck the number of times the voltmeter meedle fluctuates in 10 seconds.
S - Zero
" Less than 8 times 8 times
R R SR or more

Warm up the oxygen sensor with the engine at
2,500 rpm for approx. 20 seconds. qu_)maintain
engine at 2,500 rpm. B

1

Check that the number of times the voitmeter
needle fluctuates in 10 seconds,

(. _ Nor

mal

8 times or more

e T e e S S R SR

Lesé than 8 times

+

Unshort terminals T and E1 of the check connector.
And maintain engine speed at 2,600 rpm.

y

Measure voltage between terminals VF and E1.

ov

]

Zero

More than O V

Read and record diagnostic codes. (See page FI-30)

Normal code
and code 21

Malfunction codels)

r(ex. code 21)

b ( Repair the relavent diagnostic code. )

@

AARITIRILIES AAEEBASATIE M A0

Y

® O
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EFI SYSTEM — Electronic Control System Fi-123

CONTINUED FROM PAGE FI-122

® @ “ ®
_ (Repair the relevent diagnostic code. ) C?

Maifunction codels)
{ex. code 21)

A
Read and record diagnostic codes. (See. page FI-30)

Normal code
and code 21

Unshort terminals T and E1 of the check connector.
And maintain engine at 2,500 rpm.

(6{“ Measure voltage between terminals VF and E1.

BV
oV

Disconnect the PCV hose.

/
Measure voltage between terminals VF and E1.

More than O V

(Repair {Over rich) )

1

Disconnect the water temp. sensor connector and
connect resistor with resistance of 4 — B k{ or
another coded water temp. sensor.

(. | |

Short terminals T and E1 of the check connector.

1

Warm up the oxygen sensor with the angina at
2,500 rpm for approx. 90 seconds. And maintain
engine speed at 2,500 rpm.

Measure voltage between terminais VF and E1.

oV BV

3
————————-(Replace the oxygen sensor ) ( Repair (Over fean) )
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EF1 SYSTEM — Electronic Control‘ System

Ohmmeter

3.

{(7TM-GTE) :
INSPECT HEATER RESISTANCE OF OXYGEN
SENSOR

. Using an ohmmeter, measure the resistance between the

terminals 2 and 3.
Resistance: 3.0 —- 3.6 0
If the resistance is not as specified, replace the sensor.
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EFI SYSTEM — Electronic Control System

MA

ECU

+B +B

-—h

Voltmeter

A

V o

Ms

ECU

Voltmeter

E1

M.m B

or

Electronic Controlied Unit (ECU)
INSPECTION OF ECU

NOTE: The EFI circuit can be checked by measuring the
resistance and voltage at the wiring connectors of the

ECU.

1. (M8}
PREPARATION v
(See page FI-58)

2. INSPECT VOLTAGE OF ECU

Check the voltage between each terminal of the wiring

connectors.
@ Turn the ignition switch ON..

® Measure the voltage at each terminal. .
NOTE:

@ Perform ail voltage measurements with the connactors

connected.

® Verify that the battery voltage is 11V or more when the

F1-126

it ignition switch is ON.
Voltage at ECU Wiring Connectors
Terminals STD Voliage Condition
BATT — E1 _—
IG /W -~ E1
10 =14
M-REL — E1 Ignition S/W ON
+8 (+8B1)
B @1 ~ F
iDL - E2 4 -6 Throttle valve apen
vC (VCC) — E2 4 -8 —_—
Ignition S/W ON
01-10 : Throttle valve fully closed
VTA - E2
4-~5 Throttle valve fully open
4-5 Measuring plate fully closed
Ignition S/W ON
0.02 -0.08 Measuring plate fully open
*lvs - E2
2-4 Idling
03-1.0 3,000 rpm
4-6 Ignition S/W ON
*2ks - E2
2-4 Cranking or running
VC - E2- 4 -8 Ignition S/W ON
THA ~ E2 1-3 Ignition S/W ON Intake air tamperature 20°C (B8°F)
THW - E2 0.t -1.0

Ignition S/W ON Coolant temperaturs 80°C {176°F)




Fi-126 EFt SYSTEM — Electronic Control System
Voltage at ECU Wiring Connectors (Cont’d)
Terminals STD Voltage . Condition
No.10  EO1 R
No. 20 - 9=14 - Ignition S/W ON
No.30 E2 '
STA - E1 6 - 14 . Cranking
Isc1
| -~ Eil 9-14 ignition S/W ON
ISC4 T
IGF, 16T - E1 07-10 [ Idling
*2|GdA, IGdB ~ E1 g Rige idling

Approx. 2.8

540 mm Hg (21.26 inHg, 72.0 kPa)

s e T e o A RS M A et e T i

S

*2hac - E2 tgnition /W ON A
« -Approx. 3.8 750 mm Hg (129.53 in.Hg, 100.0 kPa)
. e No trouble {*CHECK ENGINE" warning light off} and
w- & 9 =14 engine running.
*3a/c - EY .10 =14 Air conditioning ON
4 =6 - Check connector T(TE1) — E1 not short
T - E1 Ignition S/W ON .
0 Check connector T{TE1) - E1 short
0 Shift position P or N range
*Insw AT = E1 Ignition S/W ON
10-~14 Ex.P orNrange
o Clutch pedal not depressed
e Mm - EY Ignition S/W ON
10-14 Clutch pedal depressed
10 <14 Defogger S/W OFF
*3DFG - E1 ignition S/W ON
0 Defogger S/W ON
o3 10 = 14 Headiight S/W OFF
P - Et -
0 Headlight S/W ON
#1 7M-GE only

#2 7M-GTE only
*3 MA only

e 0 Lemen




EFl SYSTEM — Electronic Control System

Fi1-127

CAUTION:

=,
amiale elalal

connectors.

MA
ECUring
=i E[-.‘
o e oo
Ohmmeter | v ‘
0
MS

/
| [ |
ECUthng :

e l\--i ula] -‘1":?

Fl1728
F2786

" 3. INSPECT RESISTANCE OF ECU

o Do'not touch the ECU terminals.

® The tester probe should be inserted into the wiring
connector from the wiring side.

Check the resistance between each terminal of the wiring

Resistance of ECU Wiring Connectors

® Disconnect the wiring connectors from the ECU.
® Measure the resistance each terminal.

Terminals Condition Resistance ({)
Throitle vaive open o0
oL -2 Throttle valve fully closed Less than 2,300
Throttle valve fully open 3,500 - 10,300
ViA - B2 Throttle valve fully closed 300 - 6,300
VC {(vVCC) - E2 - 200 - 400
"ys - £2 Measuring plate fully clos.ed 20 - 800
Measuring plate fully cpen 20 - 1,200
*2Ks —E2 - ®
*2g2 —Ks - 5,000 ~ 10,000
*2ve —E2 - 10,000 ~ 15,000
*21E2 —VC - 5,000 - 10,000
THA - E2 intake air temperature 20°C (88°F) 2,000 - 3,000
THW —~ E2 Coolant temperature 80°C {178°F) 200 - 400
G1.62-69 - 140 - 180
NE~-GS -
- -
*2HAC - E2 - 2,900 - 4,200
#1 7M-GE only

#2 TM-GTE only
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EFl SYSTEM - Electronic Control S;yst,em

E2
IDL———“-
VTA

Ve

! o547

™

rpm

Tachometer
F11142

Fuel Cut RPM.- |
INSPECTION OF FUEL CUT RPM

1. WARM UP ENGINE
Allow the engine to reach normal operating temperature,

2, INSPECT FUEL CUT RPM

{a) Disconnect the connector from the throttle position
sensor.

{b) Short circuit terminats IDL and E1 on the wire con-
nector side.

¢} Gradually raise the engine rpm and check that there
is fluctuation the fuel cut and fuel return points.
NOTE: The vehicle should be stopped.

Fuel cut rpm: 1,800 rpm
Fuel return rpm: 1.200 rpm
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ENGINE MECHANICAL

Page

DESCRIPTION .......ovvviiiniinrnnneenerennes EM-2

TROUBLESHOOTING .......covivvvnvevnnerees EM-4
. ENGINE TUNE-UP ............ouvnens, P EM-7 -
COMPRESSION CHECK ........vvvnvrneennnees EM-26
TIMING BELT o.\vvierernnnsssnrrenrocanees EM-28
CYLINDERHEAD ......ovvvvnnrivennnnrenennss EM-37
CYLINDER BLOCK ..\vivnvrvrernrnneernnrnnnes EM-65



EM-2 ' ENGINE MECHANICAL — Description

DESCRIPTION -

The 7M-GE and 7M-GTE engines are an in-line 6-cylinder 3.0 liter DOMC 24 valve engine.

7M-GE. (MA)

s
7M-GE (MS)

4 G
7M-GTE

\




ENGINE MECHANICAL — Description . EM-3

The 7M-GE, 7M-GTE engines are &n in-line 6-
cylinder engine with the cylinders numbered 1.2-
3-4-5-6 from the front. The crankshaft is sup-
ported by 7 bearings specified by the inside of the
crankcase. These bearings are made of keimet.

.The crankshaft is integrated with 8 weights
which are cast along with it for balancing. Oil holes
are built into the crankshaft for supplyirig oil to the
connecting rods, pistons and other components.

These engine’s ignition order is 1-5-3-6-2.4 .
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 com-
bustion chambaers.

- Exhaust and intake valves are equipped with
irregular pitch springs with symmetrical ends
made of oil tempered silicon chrome steel wire

‘which are capable of following the valves even at

high engine speeds.

Both the exhaust side cam shaft and the intake
side cam shaft are driven by a single timing beit.
The cam journal is supporied at 7 places between
the valve lifters of each cylinder and on the
cylinder head of front end. Lubrication of the cam
journal and cam is accompiished by oil being sup-
plied 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. This permits replacement of the shims
without removal of the camshafts.

The resin timing belt cover is made in 2 pieces.

Pistons are made of highly temperature-resis-
tant aluminum alloy, and depressions are built into
the piston head to prevent interference with
valves.

Piston pins are the full-floating type, with the
pins fastened to neither the piston boss nor the
connecting rods. instead, snap rings are fitted on
both ends of the pins, preventing the pins from
falling out.

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 & combination of
stainiess steal. The outer diameter of each piston
ring is slightly larger than the diameter of the
piston and the fiexibility 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 the leakage of gas from the
cylinder and the oil ring works to scrape oil off the
cylinder walls to prevent it from entering the com-
bustion chamber.

The cylinder block is made of cast iron. it has 6
cylinders which are approximately 1.6 times the
iength of the piston stroke. The top of the cylin-

ders 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 bot-

tom of the pan even when the vehicle is tilted. This
dividing plate also prevenid the oil from making
waves when the vehicle is stopped suddenly and
thus shifting the oil away from the oil pump suc-
tion pipe.
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ENGINE MECHANICAL — T.roubieshooting_

TROUBLESHOOTING

® [gnition coil

@ Igniter

® (7M-GE)
Distributor
{IM-GTE)
Cam position sensor

High-tension cord disconnected or broken

No fuel supply to injector
® No fuel in tank
® Fuel pump not working
® Fusl filter ciogged
® Fuel fine clogged or leaking

EFl systermn problems
ISC system problem
Spark plugs faulty
Low compression

Problem Possible cause Remedy Page
Engine overheats Cooling system faulty Troubleshoot cooling system] CO-4
Incorrect ignition timing Reset timing . EM-17
Engine will not crank or Starting system faulty Troubleshoot starting system| ST-2
cranks slowly T : .
Engine will not start/ Vacuum leaks Repair as necessary
hard to start ® PCV hoses .
{cranks OK} ¢ (w/ EGR)
EGR valve
® Intake manifold
® Ajr inteke chambsr
¢ Throttle body
® |SC vaive
Pulling in air between air flow meter and "Repair as necessary F1-96, 98
throttie body '
Ignition problems - Perform spark test IG-5, 1%

Inspect cord
Troubleshoot EFl system

Repair as necassary
Check ISC system
Inspect plugs
Check compression

1G-6, 13
Fl-12

Fi-108
IG-7
EM'2. 27

Rough idle, stalls or
misses

s

Vacuum leaks
® PCV hoses
¢ {w/ EGR)
EGR valve
® [ntake manifold
® Air intake chamber
¢ Throttle body
¢ |SC valve

Pulling in air between sir flow meter and
throttle bady

Incorrect idle speed
Incorrect ignition timing
Ignition problems
® Ignition coil
® [gniter
® (7M-GE)
Distributor
{TM-GTE}
Cam position sensor
High-tension cord faulty

EF! system problems

Repair as necessary

Check 1SC system
Reset timing
Parform spark test

Inspect cord
Repair as necessary

¢

Fi-96, 98

FI-108
EM-17
IG-5, 12

1G-6, 13
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ENGINE MECHANICAL — Troubieshooting EM-5
TROUBLESHOOTING (Cont'd)

Problem Possible cause Remedy Page
Rt_)ugh idle, s'talls or Spark plugs faulty Inspect plugs 1G-7
misses {cont'd) Engine overheats Check cooling system - CO-4

Low compression Check comgpression EM-28, 27
Engine hesitates/ Vacuum leaks Repair as nacessary
poor acceleration ® PCV hoses
- @ {w/ EGR)
EGR valve
® Intake manifold
@ Ajr intake chamber
® Throttle body
® 15C valve
Pulling in air between air flow meter and Repair as necessary FI-96, 28
throttie body )
incorrect ignition timing Reset timing EM-17
Emission control systam problem
{cold engine)
e (w/ EGR} '
EGR system always on Check EGR system
High-tension cord faulty Inspect cord

Fuel systern clogged

Check fusl system

1G-6, @
FI-73

Air cleaner clogged Check air cleaner EM-7
EF! system problems Repair as necessary
Spark plugs faulty Inspect plugs 1G-7
Engine overheats Check cooling system co-4
Low compression Check compression EM-26, 27
Engine diesels EFl system problems Repair as necessary
{runs after ignition
switch is tumed off]
Muffler explosion Deceleration fuel cut system always off Check EF {fuel cut} system Fi-128
(after fire) on
deceleration only
Muffler explosion Air cleaner clogged Check air cleanar EM..7
(after fire} all the time EFl system problem Repair as necessary
Incorrect ignition timing Reset timing EM-17

Engine backfires

Vacuum leak
® PCV hoses
e (w/ EGR)
EGR valve
® [ntake manifold
@ Ajr intake chamber
® Throttle body
¢ ISC valve

Pulling in air between air flow meter and Repair as necessary Fl-96, 98
throttie body

EFl system problem Repair a5 nacessary

Insufficient fuel flow Troubleshoot fuel system

incorrect ignition timing Reset timing EM-17
Carbon deposits in combustion chambers Inspect cylinder head EM-37

Check hoses and repair as
necessary




EM-6

ENGINE MECHANICAL ~ Troubleshooting

TROUBLESHOOTING (Cont’'d)

Problem Possible cause Remedy Page
Excessive oil Oil leak Repair as necessary
consumption PEV line clogged Check PCV system
Piston rings worn or damaged Check rings EM-65
Valve stem and guide worn Check valves EM-37
Valve stem seal worn Check seals 7 EM-37
Poor fuel economy Fuel leak Repair as necessary '
Air cleaner clogged Check air cleaner EM-7
Incorrect ignition timing Reset timing EM-17
EFl system problems Repair as necessary
® Injector faulty
@ Deceleration fuel cut system fauity - A
Idle speed too high Check ISC system FI-108
Spark plugs faulty Inspect plugs 1G-7 %
EGR system always on Check EGR system
Low compression Check compression EM-26, 27
Tires improperly inflated Inflate tires to proper pressure
Clutch slips Troubleshoot clutch
Brakes drag Troubleshoot brakes
Unpleasant odor Incorrect idle speed Check ISC system FI-108
Incorrect ignition timing Reset timing EM-17
Vacuum leaks Repair as necessary
® PCV hoses
® (w/ EGR}
EGR valve
@ Intake manifold
® Alr intake chamber
& Throttie body
EF system problems Repair as necessary i{y
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ENGINE MECHANICAL — Engine Tune-up EM-7

MAQ283

ENGINE TUNE-UP

\INSPECTION OF ENGINE COOLANT

{See page CO-5)

INSPECTION OF ENGINE OIL
{See page LU-B)

INSPECTION OF":AIR FILTER

{a) Visually check that the air cleaner element is not
excessively dirty, damaged or oiiy

(b} Clean the etement with compressed air., _
First blow from back side thoroughly. Then blow off
.the front side of the element. @

INSPECTION OF BATTERY
(See page CH-3)

INSPECTION OF HIGH-TENSION CORDS
(See pages 1G-6, 13)

INSPECTION OF SPARK PLUGS
{See pages IG-7 to 9}

INSPECTION OF DRIVE BELT
{See page CH-4)



EM-8 ENGINE MECHANICAL — Engine Tune-up

F1868|

INSPECTION AND ADJUSTMENT OF VALVE
CLEARANCE - |

-NOTE: Check and adjust the valve clearance while the
engine is cold.

(7M-GE)
1.

REMOVE AIR INTAKE CONNECTOR

(a)

b

()

)

{e)
{f)

g

()

Remove the PCV pipe.
{ex. MS RHD})

Disconnect the accélerator conn_ecting rod,

Disconnect the water by-pass hoses from the throt- ~
tle body.

Disconnect following hoses: -
® (w/ EGR) '
VSV hoselfor EGR)
e (w/ TWC)
BVSV hose
® {w/ EGR)
EGR vacuum modulator hoses

® No.7 air hose

‘Disconnect the throttle position sensor connector.

Remove the throttle body bracket(s).

Remove the air intake connector bracket mounting
bolts. ( :
e

Remove the four bolts, tWo nuts, air intake connector
and gasket.

REMOVE CYLINDER HEAD COVERS
(See pages EM-59, 60}
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3. MEASURE VALVE CLEARANCE
(a) Set No.1 cylinder to TDC/compression.

® Tum the crankshaft puliey and align its groove

with the “0’" mark on the No.1 timing belt cover.
L ® Check that the valve lifters on the No.1 cylinder
AN\ are loose and valve lifters on the No.B cylinder are
L W o N1 tight.

If not, turn the crankshaft pulley one complete revolution.

{b) Measure the clearance of No.1 {IN) and No.4 {IN) and
No.1 (EX) and No.5 (EX) valves.

® Measure only those valves indicated in the figure.

® Record the measurements which are. out of
specification. They will be used later to determine
the required replacement shims.

Valve clearance {Cold):

Intake 0.15 — 0.26 mm (0.0059 — 0.0098 6}%
Exhaust 0.20 — 0.30 mm (0.0079 — 0.01181.:

e EM2890)

(c) Tum the crankshaft pulley 2/3 revolution (240°) and
measure the clearance of No.3 {IN} and No.5 (IN} and
No.3 (EX)} and No.6 (EX) valves.

i ® Check that the valve lifters on the No.3 cylinder

"~ are loose.
o OO@OOOPP Q0 & ® Measure only those valves indicated in the figure.
%E ® Record the measurements which are out of
_1 specification. They will ba used later to determine

55 the required replacement shims.
EM2881)

{d} Tum the crankshaft pulley 2/3 revolution (240°) and

22 44 measure the clearance of No.2 (IN) and No.6 {IN) and
N No.2 (EX) and No.4 {EX) valves. Yo
1) ® Check that the valve lifters on the No.2 cylin(” 3
5060000000 are loose. ‘L
- ® Measure only those valves indicated in the figure.
s

: ‘ -  ® Record the measurements which are out of
~ v ! \ specification. They will be used later to determine
' the required replacement shims,
N - . ] EM2892

4. ADJUST VALVE CLEARANCE -
{a) Remove the adjusting shim.

® Turn the crankshaft pulléy to position the lobe on
the adjusting valve camshaft upward.

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

§8T 09248-55010

NOTE: Before pressing down the valve fifter, position the
notch toward the spark plug.
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it

® Remove the adjusting shim with a smail
screwdriver and magnetic finger.

following {Formula or Chart).

® Using a mfcrometer. measure the thickness of the
shim which was removed.

® Calculate the thickness of the new shim so the
valve clearance comes within specified value.

: ' (b) Determine the replacement shim size by using the

T .o Thickness of shim used =
A e Valve clearance measured .
N ... Thickness of shim new : @

intake N=T+ (A — 0.20 mm (0.0079 in.}}
Exhaust N =T + (A — 0.256 mm (0.0098 in.})

® Select a new shim with a thickness as close as
possible to the calculated value.

NOTE: Shims are available in 17 sizes, in increments of ..
0.050 mm {0.0020 in.), from 2.500 mm (0.0984 in} to
3.300 mm (0.1299 in.).

{c} Install a new adjusting shim.
® Place a new adjusting shim on the valve lifter.

® Using SST {A), press down the valve lifter and
remove SST (B). (
»

SST 09248-55010

FARN
e,

5. RECHECK VALVE CLEARANCE

6. INSTALL CYLINDER HEAD COVERS
{See pages EM-59, 60)

7. INSTALL AIR INTAKE CONNECTOR

(a} Install a new gasket and air intake connector with the
four bolts and two nuts.

Torque: 180 kg-cm {13 ft-Ib, 18 N-m)

Fl1668
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‘b) Install the air intake connector bracket mounting
bolts. -

.+ic)  Install the throttle body bracket(s).
{d) Connect the throttle position sensor connector.

(e), Connect following hoses:
® No.7 air hose

® (w/ EGR)
EGR vacuum modulator hoses
® (w/ TWC} .
BVSV hose .
® (w/ EGR) %

. VSV hose (for EGR)
- {f) Connect the wateér by-pass hoses.

(g) {ex. MS RHD) i EE
Connect the accelerator connecting rod.

e

¢ fn) -install the PCV pipe... .y
R
.‘!;:\
';)"\
!
=‘{_ %
o
\“i:'. ) (
I 1 _
o, =
5
.l‘“‘l. H
L L4
H
i
b
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(7M-GTE)
1. REMOVE ISC PIPE .

(a)
b)

Disconnact the hases from the ISC pipe.
Remove the two bolts and ISC pipe.

2. REMOVE PCV PIPE WITH HOSES

{a)

b)
{c)
)]

Disconnect the oxygen sensor wire from the two
¢lamp. S

Disconnect the No.4 PCV bbse from the PCV pipe.
Remove the two bolts.

Disconnect the PCV pipe with hoses from the
cylinder head covers and throttle body. C
-t‘-f.;

3. REMOVE INTAKE AIR CONNECTOR

(a) -

{b)
)

Disconnect the air valve hose from the intake air con-
nector.

Loosen the clamp and remove the two bolts.
Remove the intake air connector.

4. REMOVE IGNITION COVER

(a)
(b)

Remove tha oil filler cap.
Remove the five nuts and ignition coil cover.

¢

5. REMOVE IGNITION COIL WITH BRACKET

{a)
b)
{c)

{d)

{e)

Disconnect the connector and ground strap.
Remove the nut.

Remove the No.1 and No.2 high-tension cords from
the ignition coil and clamp.

Ramove the ignition coil with bracket and high-ten-
sion cords.

Remove the No.1 and No.2 high-tension cords from
the spark plugs.
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10.

I i P
+{a)  Install the No.1 and No.2 high-tension cords to spark

12

REMOVE CYLINDER HEAD COVERS

-(a) Remove the accelerator link.

(b} Disconnect the No.3 PCV hose.
{c) Remove the cylinder head covers.

MEASURE VALVE CLEARANCE
{See step 3 on page EM-9)

'ADJUST VALVE CLEARANCE -
‘(See $tep 4 on pages EM-9, 10)

RECHECK VALVE CLEARANCE

INSTALL CYLINDER HEAD COVERS '
(See pages EM-E9, 60) o @

INSTALL IGNITION COIL WITH BRACKET

plugs. -

(b) Install the ignition coil ,vyith‘-lb'racket and high-tensior’.

cord. (See'page IG-15) ,
{c} Install the No.1 and No.2 high-tension-cords to igni-
tion coil _a‘_ndk'clamp. e
A

i

{d) Install and torque the nut.

Torque: 55 Kg-cm (48 in.-Ib, 5.4 N:m)

NOTE: Do not over tighten the nut. N
{e) Connect the ground strap and connector. Q/

INSTALL IGNITION COIL COVER
{a) Install the ignition coil cover with the five nuts.
{b) Install the oil filler cap. )
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14.

INSTALL INTAKE AIR CONNECTOR

(@) Instalf the intake air connector to throttle body.

b} Install and tighten the two nuts.

{c) Tighten the clamp.

{d) Connect the air valve hose to intake air connector,

INSTALL PCV PIPE WITH HOSES

(a)  Install the PCV pipe with hoses to the throttie body

and cylinder head covers.
{b) - Install and tighten the two bolts.

. lc} . Connect the No.4 PCV hose to the PCV pipe.
“fd) Connect the oxygen sensor wire to the two clamps.

)
i

. INSTALL 1SC PIPE
" {a) Install the ISC pipe with the two bolts.

) Connect the hoses to the ISC pipe.
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0681 - 0.700 ROROR222(241242412526126 28268 }z6zep0E0lR0[A0}30[32132/32134[3413 343
0.701 = 0.720 2ol2222 4#24[2e;ze;zs{zapslzsrzapalaolaopx z0j30/32132[32 3413434134134
0721 - 0.725 (2002022424 26:2626/25)2628126126]30130130130(32132 2{32134134134134
0726 — 0.740 222704124)28/26/28.2626{26,28[2830/3030130/32(32]32 20341344734
0741 - 0750 222244 z0l26/26128[26]26[2828[3013030132132/32(32132134 34)
0751 - 0770 [22l2424[26)2820126(22(23|28/30130130132(32(32323 234134134
6771 - G776 224RAR6[26[282826128 30003032 32102132134134:34,34
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ghim No. 22 {3.000 mm. 18 12:900 {0.1142)




ENGINE MECHANICAL — Engine Tune-up’ ' EM-17.

INSPECTION AND ADJUSTMENT OF
IGNITION TIMING ‘

1.

WARM. UP ENGINE
Allow the engine to reach normal operating temperature.

CONNECT TACHOMETER AND fIMING LIGHT TO
ENGINE - ' '

Connect the tachometer positive terminal to the check - .
connector terminal 1G © . ‘

CHECK CONNECTOR LOCATION:
--See pages FI-110, 111

- CAUTION:

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

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

NOTE (7M-GTE): Connect the timing light pickup to tl'@
No.§ cylinder high-tension cord. '

CHECK IGNITION TIMING

{a) Using a service wire, short terminals T(MA) or
TE1 {MS) and E1 of the check connector.

CHECK CONNECTOR LOCATION:
See pages Fi-110, 111

{b) Check the idle speed.

idie speed: -
TM-GE w/ TWC 700 rpm
w/o TWC 800 rpm
TM-GTE 800 rpm

{c) Using a timing light, check the ignition timing.
Ignition timing: 10° BTDC @ idie
[w/ short-circuited T (TE1) and E1
and Transmission in ‘‘N” range] q.
If necessary, loosen the distributor (7M-GE) or cam pos 2
tion sensor {7M-GTE) bolt and turn the distributor (cam
position sensor) to align the marks. Recheck the timing

- after tightening the distributor {cam position sensor).

Torque: 140 kg-cm (10 ft-ib, 14 N'm)

{d) Unshort the check connector,
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4. FURTHER CHECK IGNITION TIMING
Check that the ignition timing advances.

ignition timing:
7M-GE . 10 —13° BTDC @ idle
7M-GTE More than 12° BTDC @ idle

" 6. DISCONNECT TACHOMETER AND TIMING LIGHT
FROM ENGINE
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EM-\19

1.
T2
3
.. 4.
[
&"w
Tachometer A.
f',%--\\\ 500
C
’ S
rpm
120 Seconds
L _Ecoie3]

INSPECTION AND ADJUSTMENT OF IDLE
MIXTURE (w/o TWC)

INITIAL CONDITIONS

{@) Air cleaner installed

(b) Normal engine operating temperature

{c} Al pipes and hoses of air intake system connected
(d) All accessqries switched off

fe) ' All vacuum lines properly connected

{f)} EFl system’ wmng connectors fully plugged-

g Ignjtion timing set correctly

th) Transmissian ‘m N range

A ‘}_wﬂw;. x4

WARM UP ENGINE ~ ,
Aliow the enginé to rgacﬁ'ﬁonnal operafing temperature.

CONNECT TACHOMETER TO ENGINE
(Ses page EM-17)

CHECI( IDLE SPEED
Idle speed: 800 rpm

INSPECT AND ADJUST IDLE CO CONCENTRATION

CAUTION:

® Ajways use a CO meter when adjusting the idle mix-
ture. It is not necessary to adjust with the idle mix-
ture adjusting screw in.most vehicles if they are in
good condition. If a CO meter is not available, DO
NOT ATTEMPT TO ADJUST WITH THE SCREW.

® I a CO meter is not available and it is absolutely
necessary to adjust with the idle mixture adjusting
screw, or if the air flow meter is replaced, use the
alternative method.

METHOD WITH CO METER
(@) Check that the CO meter is properly calibrated.

{b) Race the engine for approx. 120 seconds at apprt' g
2,500 rpm before measuring the concentration. ¥

¢} Wait 1 — 3 minutes after racing the engine to allow
the concentration to stabilize.

{d) Insert a testing probe at least 40 cm (1.3 ft) into the
tailpipe, and measure the concentration with a short
time.

Idle CO concentration: 1.0 = 0.5 %
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If the CO concentration is not as specified, adjust the idle 3 3
mixture by tuming the idle mixture adjusting screw with 3
SST. =

SST 09243-00020

@ if the CO concentration -is within specification, this :
adjustment-is complete. '

® If the CO concentration cannot be corrected by idle
. mixture adjustment, see the table below for other possi-
ble causes. - x

HC

co

SYMPTOMS

- Troubleshooting

CAUSES

L

High

Normal

Rough idle

EERE)

- 1. Faulty ignition:

' ® Incorrect timing '

e @ Fouled, shorted or improperly gapped plugs
) ® Open or crossed high-tension cords

@ Cracked distributor cap

Incorrect valve clearance
lL.eaky EGR valve

Leaky cylinder

High

Low

Rough idle

(Fluctuating HC reading)

2.
3
4, Leaky intake and exhaust valves
5.
1.

Vacuum leak:

® Vacuurn hose

¢ EGR valve

® Intake manifold (Air intake chamber)
® Throttie body

® Cylinder head gasket

® Brake booster line

TR R R RS

2. Lean mixture causing misfire

High

High

Rough idle

{Black smoke from exhaust) ® Faulty pressure regulator

1. Restricted air filter
2. Faulty EFl system:;

® Clogged fuel return tine

® Faulty air flow meter

® Defactive water temp. sensor
® Defective air temp. sensor

® Faulty ECU

#® Faulty injector

® Faulty coid start injector

® Faulty throttle position sensor
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(e} Reinstall the rubber plug into the hole of the idie mix-

“Rubber Plug W
N/ ture adjusting screw.

B. ALTERNATIVE METHOD

NOTE:

® This method is to be used ONLY when it is absolutely
s necessary to adjust the idle mixture screw or if the air -
flow meter is replaced without the aid of a CO meter.

® The ‘inscribed number shows the depth of the Idla mix-
ture screw pOSItIOﬂGd for presetting. §

Example: Inscribed number depth
83 — 8.3 mm (0. 326 Ini

Depths over 10 mm with a decimal point are abbreviated.

Example: Inscribed number depth
R o 16 — 11.5 mm (0,453 in)

8.3 mm

Mﬁﬁi
2887

(8} Remove the rubber plug from the air flow meter.

{b) Measure the depth of the idle m:xtura adjusting
screw with vemier calipers:

g

.
S

(¢} Adjust the depth of idle mixture adjusting screw by
turning the screw with SST.

SST 09243-00020 -

{d) Relnstali the rubber plug into the hole of the idle mix-
ture adjusting screw.
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INSPECTION OF IDLE HC/CO
CONCENTRATION (w/ TWC)

E1 ;-l 0 == Service Wire
T ENRN A p
’ ~(4 :.?_E.-%-—:
‘-../ i
Iy 3 B3k
74 S \/

A
Check Connector , a?"

Fi1a01]

E1

Check Connector

Voltrmeter

FI2003

NOTE: This check method is used only to determine
whether or not the idie HC/CO complies with regulations.
INSTALL CONDITIONS

{a) Air cleaner installed

(b)
{c)

Normal engine operating temperature

All pipes and hoses of intake system connected
{d) All accessories switches off

{e) Ail vacuum lines properly connected

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

() EFI system wiring connectors fully plugged

{g) Ignition timing set correctly

{h) Transmission in “N” range

) Tachometer and HC/CO meter at hand and calibrated

WARM UP ENGINE
Allow the engine to reach normal operating temperature.

CONNECT TACHOMETER TO ENGINE
(See page EM-17)

CHECK IDLE SPEED

Idle speed:
TM-GE 700 rpm
7M-GTE B00 rpm

CHECK OXYGEN SENSOR OPERATION

{a} Using a service wire, short terminals T and E1 of the
check connector.

CHECK CONNECTOR LOCATION: See page FI-110

Connect the positive (+) probe of a voltmeter to ter-
minal VF of the check connector, and negative (=)
probe to terminal E1.

Hold the engine speed at 2,500 rpm for approx. 2
minutes.

(b)

(c)

{d) Then, maintaining engine at 2,500 rpm, count how

many times needle of voltmeter fluctuates between O
and 5 V.

Minimum needle fluctuation;
8 times for every 10 seconds

if the fluctuation is less than minimum, check the air
induction system for leakage. If necessary, see EFl
SYSTEM.
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6.. RACE ENGINE AT 2,500 RPM APPROX; 2 MINUTES
7. |MSERT 'I;'__ESTING PROBE OF HC/CO METER INTO TAIL
. PIPE AT 40 cm (1.3 ft) '
- 8. - MEASURE HC/CO CONCENTRATION AT IDLE

Wait ‘at lest one minute before measuring to allow the
concentration to stabilize. )

Complete the measuring within three minutes.
Idle CO concentration: O — 0.6 %

If the CO/HC concentration does not conform to your
regulations, see the table in page EM-20 for possible
causes. ' ' S
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7M-GE

TM-GTE

DP Diaphragm

Throttle Valve
QOpen

Throttle Valve
Released

INSPECTION AND ADJUSTMENT OF DASH
POT .{DP) SYSTEM

1. WARM UP ENGINE

2. CONNECT TACHOMETER TO ENGINE
{See page EM-17)

3. CHECK IDLE SPEED

4. [INSPECT AND ADJUST DP SETTING SPEED
(a) Maintain the engine speed at 3,_000 rpm.
{b) Pinch the vacuum hose between the DP and VTV.

{c) Relsase the throttle valve.
{d) Check that the DP is set.
DP setting speed: 2,000 rpm
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T e
... EM: 383

7M-GTE

DP Adjusting
Screw

EM2B86
EC2352

7TM-GE
Release

Approx.

Release

Approx.
1 Second

if not at specified speed, adjust with the DP adjusting:
screw. -

CHECK OPERATION OF VTV

{a) Set the DP speed in the same procedure as above: (a)
to (c). :

(6) Release the pinched hose and check that the engine
returns to idle speed in approx. 1 second.
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~

o W N

COMPRESSION CHECK

NOTE: If theré is lack of power, excessive 0il consump-

tion or poor fuel mileage, measure the cylinder compres-
sion pressure.

(7M-GE)
1.

WARM UP ENGINE

DISCONNECT COLD START INJECTOR CONNECTOR
DISCONNECT SOLENOID RESISTOR CONNECTOR
DISCONNECT DISTRIBUTOR CONNECTOR

REMOVE THROTTLE BODY
(a) Remove the PCV hose.

{b) Disconnect the water by-pass hoses and piug’the
hose end.

{¢) Disconnect following hoses:
® (w/ EGR} '
VSV hoses

® (w/ TWC)

BVSV hoses
® {w/ EGR)

EGR vacuum modulator hoses
® No.7 air hose

{d} Disconnect the throttle position sensor connector.
{e)} Remove the throttle body bracketis).
(/! Remove the four bolis, throttle body and gasket.

REMOVE SPARK PLUGS (See page 1G-7)

CHECK CYLINDER COMPRESSION PRESSURE
{a} Insert a compression gauge into the spark plug hole.

(b} While cranking the engine with the starter motor,
measure the compression pressure.

NOTE: Always use a fully charged battery to obtain an
engine revolution of more thar 250 rpm.
{c) Repeat steps (a} through {b) for each cylinder.
Compression pressure:

11.0 kg/cm?2 (156 psi, 1,079 kPa) or more
Minimum pressure:

9.0 kg/cm? {128 psi, 883 kPa)
Difference between each cylinder:

1.0 kg/cm? {14 psi, 98 kPa) or less

(d) If cylinder compression in one or more cylinders is
low, pour a small amount of engine oil into the
cylinder through the spark plug hole and repeat steps
{a) through (b} for the cylinder with low comprassion.

® If adding oil helps the compression, chances are
that the piston rings and/or cylinder bore are wormn
or damaged.

® If pressure stays low, a valve may be sticking or
seating improperly, or there may be leakage past
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Fm128]

(7M-GTE)

1 L]
21
3‘

2

WARM UP ENGINE

DISCONNECT SOLENOID RESISTOR CONNECTOR
DISCONNECT CAM POSITION SENSOR CONNECTOR

REMOVE NO.1 AIR CLEANER HOSE
REMOVE PCV PIPE

REMOVE IGNITION COIL
(See steps 4, 6 on page EM-12)

REMOVE SPARK PLUGS (See page 1G-12) -

CHECK CYLINDER COMPRESSION PRESSURE
(See step 7 on page EM-26)

Compression pressure:

10.0 kg/cm? {142 psi, 981 kPa) or more
Minimum pressure:

9.0 kg/cm? (128 psi, 883.kPa)
Difference between each cylinder:

1.0 kg/em? (14 psi, 98 kPa) or less
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TIMING BELT
COMPONENTS

No. 3 Timing Belt Cover

Crankshaft Pulley

|kg-cm (ft-lb, N-m} : Specified torque

500 (36, 49)

Timing Balt
Camshaft Timing Pulley

1.
2

3.

5.

EM3001

REMOVAL OF TIMING BELT

REMOVE SPARK PLUGS

REMOVE WATER QUTLET
Remove the two bolts, water outlet and thermostat with

_ gasket.

{with A/C)
REMOVE A/C BELT

REMOVE FAN AND ALTERNATOR DRIVE BELT
REMOVE PS BELT
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e

A,

: 6.
'
o o
5
f\::\n_
;

REMOVE NO.3 TIMING BELTCOVER ~~ " ™

Remove the five bolts, nut and No.3 timing beit cover withi
the gasket. IR

SET NO.1 CYLINDER TO TDC/COMPRESSION

{a) Turn the crankshaft pulley and align its groove with
the “0" mark on the No.1 timing belt cover.

{b) Check that the matchmarks on the camshaft timing
pulleys and No.2 timing belt cover are aligned.

If not, turn the crankshaft pulley one complete revolution.

.. REMOVE TIMING BELT FROM CAMSHAFT TIMING °

PULLEYS

NOTE: If reusing the timing’,belﬁ draw a direction arrow
on the belt {in direction of engine ravolution).

.“g.{%‘ .

(@) Loosen the idler pultey bolt and shift it left as far as it
will go with a screwdriver and wrench.

{b) Temporarily tighten the set bolt and then relieve the
timing beit tension.

{c) Remove the belt from the camshaft timing pulley.

e m e et |
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EM2904

EM2805)

10.

11.

12,

13.
14,

NOTE:

® Support the belt so the meshing of the crankshaft tim-
ing pulley and timing belt does not shift. :

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

® Do not allow the belt to come into contact with oil,
water and dust.

-

REMOVE CAMSHAFT TIMING PULLEYS

Using SST to hold the pulley, remove the pulley bolt, tim-
ing puliey and match pin.

88T 09278-54012

CAUTION: Do not make use of the timing belt ten-
sion when removing and installing the pulley set bolts.

REMOVE CRANKSHAFT PULLEY

(a) Using SST to hold the crankshaft puliey, loosen the
puliey bolt. .

SST MA 09213-70010 and 09330-00021
MS 09213-54014 and 09330-00021

(b) Remove SST and pulley bolt.

(¢} Using SST, remove the pulley.
SST 09213-31021

REMOVE PS AIR PIPE

REMOVE NO.1 TIMING BELT COVER

{with A/C)
Remove the nine bolts, nut, A/C idier pulley bracket, com-
pressor bracket and No.7 timing belt cover.

{without A/C) :
Remove the six bolts, No.1 timing belt cover.

REMOVE TIMING BELT
REMOVE IDLER PULLEY AND TENSION SPRING
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__EM-31:

EM0127

EM0128

15. REMOVE CRANKSHAFT TIMING PULLEY

16.

Using SST and a socket wrench, remove the crankshaft _
timing pulley. :

SST 09213-60017

REMOVE OIL PUMP DRIVE PULLEY
Using a screwdriver to hold the pulley, remove the pulley

" bolt and pulley. ’

INSPECTION OF COMPONENTS

1.

INSPECT TIMING BELT

CAUTION: :
® Do not bend, twist or turn the belt inside out,

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

® Do not utilize belt tension when installing or remov-
ing the set bolt of the camshaft timing pulley.

If there are defects as shown in the figures. Check the
following points and replace the timing belt if necessary.

(a) Premature parting
® Check for proper installation.

® Check the timing belt cover gasket for damage
and proper installation.

(b} If the belt teeth are cracke;i or damaged, check to
-see if the camshaft is locked.
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EMO129

EMOT30)

EMOt31]

83 mm

]

EM2210

2.

(c) Y there is noticeable wear of cracks on the beit face,
check to see if there are nicks on one side of the idler
pulley lock. )

{d} ff there is wear or damage on only one side of the
belt, check the belt guide and the alignment of each
pulley. :

{e} If there is noticeable wear on the belt teeth, check the
timing belt cover gasket for damage and check for
" foreign materials on the pulley teeth.

INSPECT IDLER PULLEY

Check the turning smoothness of the timing belt idler
pulley.

If necessary, replace the idler pulley.

INSPECT TENSION SPRING

Check the free length of the spring.
Free length: 69 mm {(2.72 In.)

If not as specified, replace the spring.
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Emay

F5823

EM2912

EM2006

INSTALLATION OF TIMING BELT B
{See page EM-28)
1. INSTALL OIL PUMP PULLEY

" Using a screwdriver to hold the pulley, install and torqué
the pulley bolt. '

Torque: 220 kg-cm (16 ft-Ib, 22 N-m)

2. INSTALL CRANKSHAFT TIMING PULLEY
Using SST and & hammer, drive in the pulley.
SST 09214-80010

3. TEMPORARILY INSTALL IDLER PULLEY AND
TENSION SPRING

{a) Install the idler pulley and tension spring,

(o) Pry the pulley toward the left as far as it will go and
temporarily tighten it.

NOTE: Remove any oil or water on the idler pulley and
kesp it clean.

4. TEMPORARILY INSTALL TIMING BELT

CAUTION: The engine should be cold.

NOTE: If reusing the timing belt, install it with the rota-
tion direction mark pointing in the same direction as
before disassembly.

Install the timing belt on the crankshaft timing puiley, oil
pump drive puliey and idler pulley.

6. INSTALL NO.1 TIMING BELT CbVER

{(with A/C)
Install the No.1 timing belt cover, A/C compressor bracket
and idler pulley bracket with the nine bolts and nut.

{without A/C)
Install the No.1 timing beit cover with the six bolts.

6. INSTALL PS AIR PIPE
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EM3023]

EManz4al

7.

INSTALL CRANKSHAFT PULLEY

{a) Align the pulley set key with the key groove of the
pulley.

{b) Install the pulley.

{c) Using SST to hold the crankshaft pulley, install and
tarque the pulley bolt. :

85T MA 09213-70010 and 09330-00021
MS 09213-54014 and 09330-00021

Torque: 2,700 kg-cm (195 fi-lb, 265 N'm)

SET NO.1 CYLINDER TO TDC/COMPRESSION OF
CRANKSHAFT

Turn the crankshaft pulley and align its groove with the
“0" mark on the No.1 timing belt cover.

INSTALL CAMSHAFT TIMING PULLEYS
{a) Align the timing pulley matchmark with the No.2 tim-
ing belt cover matchmark.

b} Install the timing pulley.

{c) Install the pin into the middle hole.

NOTE:

® When replacing the camshaft or the camshaft timing
puiley:
Align the center holes of the camshaft and timing
pulleys, as shown in the illustration and insert the
straight pin. _ _

® When reusing the camshaft or camshaft timing pulleys:
Check that the straight pin hole position is in the same
position it was at disassembly, insert the straight pin.

{d) Install the pulley bolt.

{e} Using SST to hold the pulley, torque the puliey bolt.
S5T 09278-54012
Torque: 500 kg-cm {36 ft-1b, 49 N-m)

{fi Check that the matchmarks on the camshaft timing

pulley are aligned with those on the No.2 timing belt
cover. ’
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EM3006,

EM2318

= 7

if
_—7
W\J

EM4578

10.

INSTALL TIMING BELT

~ {a) Install the timing beit to the IN side and EX side.

11.

12.

13.

(b} Loosen the idler pulley boit, and torque the idler
pulley boit.

Torque: 500 kg-cm (36 ft-lb, 49 N'm)

NOTE: Make sure that the timing belt tension at A is
equal to that at B.

if not, readjust with the idler pulley.

{c) Tum the crankshaft pulley two revolutions clockwise '
from TDC to TDC.

{d) Check that the matchmark on the camshaft timing

pulley are aligned with those on the No.2 timing belt
cover.

CHECK TIMING BELT TENSION

{a) Turn both the intake and exhaust camshaft pulleys
inward at the same time to slacken the timing beit at
position A.

Turning torque: 200 kg-cm (14 ft-lb, 20 N-m)

(b} Measure the timing belt deflection as shown.

Belt deflection at 2 — 3 kg (4.4 — 6.61b, 20 — 29 N):
Cold Used beit 5 — 7 mm (0.20 — 0.28 in.)
New belt 4 — 6 mm (0.16 — 0.24 in.)
Hot {Reference) 3 — 5 mm {0.12 — 0.20 in.}

¥ the measurement is not within specification, adjust by
the idler pulley. ’

INSTALL NO.3 TIMING BELT COVER

Install 2 gasket and the belt cover with the five bolts and
nut.

INSTALL PS BELT
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EM3017

A Alternator

A/C
Compressor

—EM3000]

Steering

Pump Crankshaft c

SST B

SST A
SST A

ECC003 ECO00H

oansal - dansanlassal

CORRECT WRONG WRONG

CHOOES

14. INSTALL ALTERNATOR DRIVE BELT AND FAN

16.

16'

17.

18.

Torque: Fan 66 kg-om {48 in.-lb, 6.4 N'm)

Adjusting bolt 130 kg-cm {9 ft-ib, 13 N'm)

{with A/C)
INSTALL A/C BELT

INSTALL WATER QUTLET

Install the thermostat with a new gasket and water outlet
with the two bolts. '

INSTALL SPARK PLUGS
(See page 1G-7)

ADJUST DRIVE BELTS
Install and adjust the drive beits,
Drive belt deflection with 10 kg or 22 Ib:

New belt
A 10 =12 mm (0.39 — 0.47 in.)
B 7 —8mm(0.28 ~ 0.31 in)
C MA 7 -—95mm(0.28 —0.374 In.)
MS 7.6 — 9.6 mm (0.295 — 0.374 in.}
Used beit
A 16 - 17 mm (0.69 — 0.67 in.)
B g — 11 mm(0.356 - 0.43 in.)
C MA 105-12 mm (0.413 — 0.47 in)
MS 10 -— 13 mm {0.39 — 0.51 in)}
{Reference)

Using SST, check the drive belt tension.

SST A 09216-00020
SS8T B 09216-00030

Drive belt tension:

New beit A 70— 80 kg
B 55 - 65kg
€C 63—77kg
Used belt A 30 — 45 kg
B 25-40kg
C 30—-40kg
NOTE:

® “New balt” refers to a belt which has been used less
than 5 minutes on a running engine.

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

® After installing the drive belt, check that it fits properly
in the ribbed grooves.

¢ Check by hand to confirm that the belt has not slipped
out of the groove on the bottom of the crank pulley.

® After installing the belt, run the engine for approx. b
minutes and then recheck the deflection.
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CYLINDER HEAD
COMPONENTS R

7M-QE
No. 2 Cylinder Head % .
Cover —FCV Pips

No. 3 Cylinder Head
Cover

No. 1 Cylinder Head Cover

Camshaft Bearing Cap

Camshaft
Adjusting Shim
V/Valve Lifter
S Vawe Keepers

&————Valve Spring Retainer

& ———Valve Spring
® Valve Stem 0il Seal
Valve Spring Seat

F— Vaive Guide Bushing

% Snap Ring
Valve

No. 2 Engine Hanger

Water Outlst
Housing

EGR Cooler

No. 2 Timing Beit
Cover

g Delivery Pips
@ Air Intake Chamber

_ with Connector

Alterator Bracket

& Gasket

|kg-cm {ft-Ib, N-m)| : Specified torque

# Non-reusable part

e

- e BMa030

"% Intake Manifold
& Gasket
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COMPONENTS (Cont'd)

7M-GTE

ISC Pipe

No. 2 Cylinder Head Cover

No.3 --&i‘%

Turbocharger 00 {14, 20)

Wl Gp—————Camshaft Bearing Cap
g e’ obh . 55T .

' g-:Adju:,-ting Shim
Valve Lifter
B———Vajlve Keepers

Exhaust Manifold tﬁlve Spring Retainer

e_________\Valve Spring
% Valve Stem Oil Seal
ébvmve Spring Seat
Valve Guide Bushing

bhx

4 Snap Ring
" %—vNo. 2 Engine Hanger
EGR Cooler

Exhaust
Manifold
Heat
Insulator

L

Exhaust
Manifold

Stary
Water Outlet

Housing

No. 2 Timing
Belt Cover

1
I
\\

180 13, 18)

Intake Manifold

|kg-cm {ft-1b, N-m)] : Specified torque

4 Non-reusable part

No. 1 Cylinder Head Cover

Alr intake Chamber
with Connector

Auxiliary
Air Pipe

EMSSBS‘
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E1885]

REMOVAL OF CYLINDER HEAD

_{See pages EM-37, 38) .
1.

REMOVE ALTERNATOR

{a) Disconnect the No.3 PCV hose.

b) Remove the drive belt

{c) Remove the alternator and adjusting bar.

(7M-GTE)
REMOVE PS RESERVOIR TANK

Remove the two bolts, nut and reservoir tank with bracket.

(7M-wGTE).
REMOVE CAM POSITION SENSOR

REMOVE AIR INTAKE CHAMBER WITH CONNECTOR
(@ Remove the PCV pipe.

b} Disconnect following connectors:
® (7M-GE)
Cold start injector connector
@ Throttle position sensor connector
@ {SC valve connector

{e) Disconnect following hoses:
® BVSV hose from throttle body
® EGR hoses from throttie body

® Vacuum transmitting pipe hose from intake cham-
ber - '

® Pressure Eggulator hose _
® VSV {for fuel pressure up) hoses
® (7M-GE)
Diaphragm hose
{d) Disconnect following hoses:
® (7M-GTE)

Auxiliary air pipe hose from vacuum transmitting
pipe hose

® No.1 water by-pass hose from I1SC valve
® (7M-GE)
No.3 water by-pass hose from throttle body
® (7M-GTE)
No.3 water by-pass hose from water by-pass pipe
{e} (w/ EGR)
Remove the EGR pipe mounting bolts.
{f) Remove the manifold stay mounting bolts.



EM-40 ENGINE MECHANICAL —. Cylinder Head

@ (TM-GE)
Remove the throttle body bracket(s).

{7M-GTE)
Remove the ISC pipe.

) (PM-GTE)
Remove the air intake connector mounting bolt.

i) (IM-GE)
Remove the air intake connector bracket mounting
bolts.

i} Remove the cold start injector tube.

(ki Remove the EGR vacuum modulator from the
bracket.

i)  Disconnect the engine wire from the clamps of intake
chamber.

{m) Remove the two nuts, five bolts, vacuum transmitting
pipes and intake chamber with connector and gasket.

n  (7M-GTE)
Disconnect the cold start injector connector.

{7M-GTE)
REMOVE IGNITION COIL WITH BRACKET
(Sea steps B and 6 on pages EM-12, 13]
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EM2918

6.

7.

10.

11.

12,

REMOVE ENGINE WIRE

(a} Disconnect following wires:
® {w/ TWC)
Oxygen sensor connector

® Oil pressure sender gauge connector
® Water temp. sensor connector
® Water temp. sender gauge connactor
® Cold start injector time switch connector
® Distributor connector .
® Injector connectors
® Three VSV connectors
® Knock sensor connectors
® Ground strap from intake manifold
(b} Remove the engine wire from the each clamps.

REMOVE PULSATION DAMPER, VSV AND NO.1 FUEL
PIPE

REMOVE NO.2 FUEL PIPE
fa) Disconnect the fuel hose from the No.2 fuel pipe.

{b) Remove the bolt, union bolt, No.2 fuel pipe and
gaskets.

(TM-GTE)
REMOVE AUXILIARY AIR PIPE

{7M-GE)
REMOVE HIGH-TENSION CORDS AND DISTRIBUTOR

(7M-GE)
REMOVE OIL DIPSTICK

{7M-GTE)
REMOVE TURBOCHARGER _ _
(See steps 6 to 7 and 9 to 165 on pages TC-10-to 12):



ENGINE MECHANICAL — Cylinder Head

13. REMOVE EXHAUST MANIFOLD

)

(c)

(a)

b)

{c)

b)

{7M-GTE)
Remove the five nuts and heat insulators,

(TM-GTE) '
Remove the three bolts and exhaust manifold stay.

Remove the seven nuts, exhaust manifold and
gasket.

14, REMOVE WATER OUTLET HOUSING

{7M-GE)
Remove the union belts, union with No.4 water by-
pass hose and gaskets.

Disconnect the No.6 water by-pass hose from the
water by-pass pipe.

Removae the bolt, two nuts, water outlet housing and
gasket
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. EM:43

EX

IN

EM3015

18, REMOVE CYLINDER HEAD COVERS

16.

17.

18,

(a} (LHD)
Remove the accelerator link.

b) (MA} -
Remove the heater hose clamp.

{c)} Remove the No.1 and No.2 cylinder head covers.

" {d) Using SST, remove the No.3 cylinder head cover.

88T 09923-00010

REMOVE SPARK PLUGS
{See page 1G-7)

REMOVE TIMING BELT AND CAMSHAFT TIMING
PULLEYS e o
{See steps 4 and 6 to 9 on pages EM-28 to 30)

REMOVE CYLINDER HEAD _ o
(a) Using SST, uniformly loosen and remove tﬁé"c}lindar

head bolts in several passes, in the sequence shown.
SST 09043-38100

CAUTION: Head warpage or cracking could result
from removing in incorrect order.

{b} Lift the cylinder head from the dowels on the-cylinder
block. :

{c) Place the head on wooden blocks on a bench.

If the cylinder head is difficult to lift off, pry with a

screwdriver between the cylinder head and block projec-

tion.

CAUTION:

® Be careful not to damage the cylinder head and
block surface on the cylinder and head gasket side.

¢ Be careful not to damage the VSV.
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DISASSEMBLY OF CYLINDER HEAD
(See pages EM-37, 38)

1. REMOVE NO.2 TIMING BELT COVER
2, REMOVE ALTERNATOR BRACKET

3. REMOVE DELIVERY PIPE WITH INJECTORS

{a) Remove the three boits, and then remove the delivery
pipe with the injectors.

NOTE: When removing the delivery pipe, be careful not
to drop the injectors.

(b) Remove the six insulators and three spacers from the
cylinder head.

4, REMOVE INTAKE MANIFOLD

(w/ EGR)

Remove the four nuts, seven bolts, EGR valve, VSV, intake .
manifold and gasket.

(w/o EGR)

Remove the four nuts, seven bolts, VSV, intake manifold
and gasket.’

5. REMOVE NO.2 ENGINE HANGER AND GROUND
STRAP :

6. REMOVE HEATER UNION

7. (w/EGR)
REMOVE EGR COOLER

8. REMOVE BEARING CAPS AND CAMSHAFTS

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

b} Remove the camshaft bearing caps, oil seal and
camshaft,
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9. REMOVE VALVE LIFTERS WITH SHIMS -
Arrange the vaive lifters and shims in order.

ex 00 QO Q0 00 ©OC QO
ee 9@. 8O 8. 8 ee
N OO OO0 00 00 00 00O
OO0 80 80 80 60 8L
No.1 No. 2 N03No.4‘N05N06

10. REMOVE VALVES

{a) Using SST, press the valve spring and remove the
two keepers.

SST 08202-70010

{b) Remo've the'spring retainer, valve spring, seat and
valve. :

lc) .Prv out the oil seal.

NOTE: ‘Arrange the valves, seats, valve springs and
retainers in order. -

INSPECTION, CLEANING AND REPAIR OF
CYLINDER HEAD GOMPONENTS

1. CLEAN TOP OF PISTONS AND TOP OF CYLINDER
BLOCK -

{a) Turn the crankshaft and bring each piston to top
dead center. Using a gasket scraper, remove all the
‘carbon from the piston tops.

(o) Using a gasket scraper, remove all gasket material
from the top of the block. Blow carbon and oil from
the bolt holes.

WARNING: Protect your eyeé when using high
pressure air.
2. REMOVE GASKET MATERIAL

Using a gasket scraper, remove all gasket material from
the head and manifold surfaces.

CAUTION: Be careful not to scratch the surfaces.
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3. CLEAN COMBUSTION CHAMBER

Using a wire_brush, remove all the carbon from the com-
bustion chambers.

CAUTION: Be careful not to scratch the head gasket
contact surface.

4, CLEAN VALVE GUIDE BUSHINGS

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

EMO028

5. CLEAN CYLINDER HEAD
Using a soft brush and solvent, thoroughly clean the head.

EM2932

6. INSPECT CYLINDER HEAD FOR FLATINESS

Using a precision straight edge and feeler gauge, measure
the surface contacting the cylinder biock and manifold for
warpage.

Maximum warpage: 0.10 mm (0.0038 in.)

If warpage is greater than maximum, replace the cylinder
head. '

N

EM2933
EM2934
BM2936
EM2936
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7.

INSPECT CYLINDER HEAD FOR CRACKS

Using a dye penetrant, check the combustion chamber,
intake and -exhaust ports, head surface and the top of the
head for cracks. '

If cracked, replace the head.

CLEAN VALVES

(a) Use a gasket scraper to chip any carbon from the
valve head.

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

INSPECT VALVE STEMS AND GUIDE BUSHINGS

{a) Using a caliper gauge, measure the inside diameter of
the vaive guide. ’

Gulde inside diameter: 6.010 — 6.030 mm
{0.2366 — 0.2374 in.)

b) Using a micrometer, measure the diameter of the
valve stem.

Stem diameter:
Intake 5.970 — 5.985 mm
{0.2350 — 0.2356 in.)
Exhaust b5.965 — 5.980 mm
{0.2348 — 0.2354 in.)

{¢) Subtract the valve stem diameter measurement from
the valve guide bushing inside diameter measure-
ment.

Standard stem oil clearance: .
Intake 0.025 — 0.060 mm
{0.0010 — 0.0024 in.)
Exhaust 0.030 — 0.065 mm
{0.0012 — 0.0026 in.)

Maximum stem 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 busing.
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Old Valve
Tape
Beoas]
l EM2939
~ 88T
EMO630]
EM2340)
Both intake and exhaust
Bushing bore mm (in.) | Bushing size
11000 - 11.027 . |
(0.4331 - 0.4341) - Use STD
Over 11,027
(0.4341) Use 0/S 0.05

. 10. IF NECESSARY, REPLACE VALVE GUIDE BUSHINGS

{a) Insert an old valve wrapped with tape into the vaive
guide bushing and break off the valve guide bushing
by hitting it with a hammer.

CAUTION: Be careful not to damage the lifter hole.

b) Gradually - heat the cylinder head to approx.
90°C(194°F).

e} Using SST and hammer, drive out valve guide bush-
ing.
SST 09201-70010

{(d) Using a caliper gauge, measure the valve guide bore
of the cylinder head.

{e) Select a new valve guide bushing.

If the valve guide bushing bore of the cylinder head Is
more than 11.027 mm (0.4341 in.), machine the bore to
the following dimensions.

Rebored valve guide bushing bore dimension:
11.080 — 11.077 mm (0.43560 — 0.4361 in.}
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EM:-#9

Snap Ring

EMO832

- EMO264 EMO180

Margin Thickne

|

EMO181

Overall Length

11.

{f) Gradually heat the cylinder head to approx. '90°C
. {194°F). -

(@@ Using SST and hammer, drive in a new va!ve'guide

bushing until the snap ring makes contact with the
cylinder head,

$ST 09201-70010

(h} Using a sharp 6 mm (0.23 in.) reamer, ream the vaive
guide bushing to obtain standard specified clearance
(See page EM-47) between the valve guide bushing
and new valve.

INSPECT AND GRIND VALVES

{a) Grind the valve only enough to remove pits and car-
bon.

{b) Check that the valve are ground to the correct valve
face angle.

Valve face angle: 44.5°

{c) Check the vaive head margin thickness.

Standard margin thickness: 1.3 mm {0.051 in.)
Minimum margin thickness: 0.5 mm (0.020 in.)

If the valve head margin thickness is less than minimum,
replace the valve.

{d) Check the valve overall length.

Standard overali length: 98,15 mm {(3.8642 in.)
Minimum overall length: 97.76 mm (3.8484 in.)

If the vaive overall length is less than minimum, replace
the valve.
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(e) Check the surface of the valve stem tip for wear.

If the valve stem tip is worn, regrind it with grinder or re-
place the valve if necessary.

CAUTION: Do not grind off more than minimum over-
all length (See page EM-49),

12. INSPECT AND CLEAN VALVE SEATS

{a) Using a 45° carbide cutter, resurface the valve seats.
Remove only enough metal to clean the seats.

{b) Check the valve seating position.
Apply a thin coat of prussian blue {or white lead) to
the valve face. Install the valve. Lightly press the
valve against the seat. Do not rotate the valve.

(c) Check the valve face and seat for the following:
® |f blue appears 360° around the face, the valve is
concentric. if not, replace the valve.

@ If biue appears 360° around the valve seat, the
guide and seat are concentric.
If not, resurface the seat.

# Check that the seat contact is on 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 seat as follows:
® If seating is too high on the valve face use 30° and
45° cutters to correct the seat.

® If seating is too low on the valve face, use 60°, and
45° cutters to correct the seat.
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Q 5

Squareness —

EM2590

* Bin3

EM2943

13.

14,

{d) Hand-lap the valve and valve seat with an abrasive
compound.

INSPECT VALVE SPRINGS

{(a) Using a steel square, measure the squareness of the
valve springs.

Maximum squareness: 1.5 mm (0.0569 in.)

If squareness is greater than maximum, replace the valve
spring. ’

{b) Using calipers, measure the free length of the valve
spring.
Free length: 41.64 mm (1.6394 in.)

If the free length is not within specification, replace the
valve spring.

{c) Using a spring tester, measure the tension of the
valve spring at the specified installed length.

Installed tension:
16.0 kg (35 Ib, 157 N) at 35.0 mm {1.378 in.)

If the installed tension is not as specified, replace the valve
spring.

INSPECT CAMSHAFT AND BEARING CAPS

(a) Place the camshaft on V-blocks and, using a dial

gauge, measure the circle runout at the center jour-
nal.

Maximum circle runout: 0.03 mm (0.0012 in.)

If the circle runout is greater than maximum, replace the
camshaft,
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{b) Using a micromseter, measure the cam lobe height.

Standard cam lobe height:

Intake :

7M-GE MA 38.36 mm {1.6102 in.)

MS 38.16 mm ({1.6024 in.)

7M-GTE 38.36 mm (1.5098 in.}
Exhaust

IM-GE MA 38.36 mm (1.6102 In))

MS 38.356 mm (1.65098 in.)

TM-GTE 38.36 mm (1.5098 in.)
Minimum cam lobe height:
Intake
7M-GE  MS 37.86 mm (1.4905 in.)
Others 38.00 mm {1.4961 in.)
Exhaust 38.00 mm (1.4961 in.)

If the cam lobe height is less than minimum, replace the
camshaft.

{c} Using a micrometer, measure the journal diameter.

' Standard diameter:

15'

No.1

26.949 — 26.965 mm (1.0610 — 1.0616 in/
No.2 — No.7 :

26.888 — 26.9756 mm (1.0586 — 1.0620 in.)

If the journal diameter is iess than specified, replace the
camshaft.

INSPECT CAMSHAFT OIL CLEARANCE

{a} Clean the bearing caps and camshaft journal.
(b) Place the camshaft in the cylinder head.

{c) Lay a strip of plastigage across each journal.

(d) Place the bearing caps with the top of the number on
the cap pointing toward the froni and in numerical
order from the front side.

{e} Install and torque the cap bolts gradually in the
sequence shown in the figure.

Torque: 200 kg-cm (14 ft-lb, 20 N-m}

NOTE: Do not turn the camshaft while the plastigage is
in place.

{f) Remove the caps and measure the plastigage at its
widest point.
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ENGINE MECHANICAL — Cylinder Head

. Standard 6!] clearance:
No.1 i

0.035 — 0.072 mm {0.0014 — 0.0028 in.}
No.2 - No.7 :

0.026 — 0.093 mm (0.0010 — 0.0037 In)
Maximum-oil clearance: "0.13 mm (0.0051 in.)

If clearance is greater than maximum, replace the cylinaer
head and/or camshaft. S

{g) Clean out the pieces of plastigage from the bearing
caps and journals.

16. INSPECT CAMSHAFT THRUST CLEARANCE
" (@) Clean and instali the camshaft and bearing caps.

(b) Using a dial gauge, measure .the thrust clearance
while moving the camshaft back and forth.

Standard thrust clearance: 0.08 ~ 0.19 mm
(0.0031 - 0.0076 in.)
Maximum thrust clearance: 0.30 mm (0.0118 in.)

If clearance is greater than m:akimum, replace the
camshaft and/or cylinder head.

17. INSPECT VALVE LIFTER OIL CLEARANCE

{a) Using a micrometer, measure the diameter of the
valve lifter, '

Valve lifter diameter: 27.8756 — 27.986 mm
(1.1014 — 1.1018 in.}

(b) Using a dial indicator, measure the inside diameter of
the cytinder head bore.

Lifter bore diameter: 28.000 ~ 28.021 mm
{1.1024 - 1.1032 in.)

{c) Subtract the valve lifter measurement from the
cylinder head bore.

Standard oil clearance: 0.016 —.0.046 mm
{0.0006 — 0.0018 in.)
Maximum oil clearance: 0.1 mm {(0.004 in.)

If clearance is greater than maximum, replace the cylinder
head and/or valve lifter.

18. INSPECT INTAKE, EXHAUST MANIFOLD AND
INTAKE CHAMBER '

Using a precision straight edge and feeler gauge,“check
the surfaces contacting the’ cylinder heaq-- or intake
manifold for warpage.

Maximum warpage: o
Intake manifold 0.10 mm (0.0039 in.)
Exhaust manifold 7M-GE  0.76 mm {0.0295 in.)

7M-GTE 0.50 mm (0.0197 in.)
Intake chamber _ 0,10 mm (0.0038 in))



EM-54

ENGINE MECHANICAL — Cylinder Head

EM2952]
a8
k E Air Filter
[¥
Air
®
Battery

EM2954

]
® ©

Battery

EM2356

INSPECTION OF INTAKE AIR CONTROL
‘SYSTEM (7M-GE only)

1.

CHECK AIR CONTROL VALVE OPERATION

With 400 mmHg (15.75 in.Hg, 53.3 kPa) of vacuum
applied to the actuator, check -that the control valve
moves smoothly to the fully closed position.

If not adjust with the adjusting screw.

CHECK VACUUM TANK BY BLOWING AIR INTO
EACH PIPE '

{a) Check that air flows from pipe B to A.
{b) Check-that air does not flow from pipe A to B.

{c} Apply 500 mmHg (19.69 in.Hg, 66.7 kPa} of vacuum
to pipe B and check that there is no change in
vacuum after one minute.

If there is a change, replace the vacuum tank.

CHECK VACUUM CIRCUIT CONTINUITY IN THE VSV
BY BLOWING AIR INTO PIPE

(a} Connect the VSV terminals to the battery terminals
as illustrated.

Blow into pipe E and check that air comes out of the
pipe G.

5}

{c) Disconnect the battery.

{d) Blow into pipe E and check that air comes out of the
air filter.

If a problem is found, replace the VSV.
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ASSEMBLY OF CYLINDER HEAD
(See pages EM-37, 38)
~ NOTE:
@ Thoroughly clean all parts to be assembled.

® Before installing the parts, apply new engine oil to all
sliding and rotating surfaces.

® Replace all gaskets and oil seals with new ones.

1. INSTALL VALVES

(a) Insert the valves in the cylinder head vaive guide
bushing. Make sure the valves are installed in the cor-
rect order.

b} Using SST, install new oil seals on the valve guide
bushings. i :

8ST 09201-41020
(e)  Install spring seats, springs and spring retainers.

. ' (d} Using SST, compress the valve retainers and place
: two keepers around the valve stem.

SST 09202-70010
{e) Tap the stem lightly to assure proper fit.

2. INSTALL VALVE LIFTERS WITH SHIMS

. Make sure the valve lifters with their shims are installed in
{ : the correct order.

3. INSTALL CAMSHAFTS AND OIL SEALS
(@) Apply engine oil to the lip of a new oil seal.
{b) Install the oil seal to the camshaft.

EMDOS0 EMZ957
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(2 - 3 mm
0.08 - 0.12 in)

—EMz05a

I; Intake
E: Exhaust NO- 2 = No.7

Front Mark

I: Intake
£: Exhaust

EM2955)

EM2960

(¢} Coat all bearing journals with engine oil.

{d} Place the camshafts on the cylinder head as shown in
the figure, '

NOTE: The exhaust camshaft has a distributor {7M-GE)
or cam position sensor (7M-GTE) drive gear.

(e} Apply seal packing to the areas indicated in the
figure. ‘

Seal packing: Part No.08826-00080 or equivalent

NOTE: Install the No.1 bearing cap immediately after
applying the seal packing.

{f} Place bearing caps on each journal with the front
marks pointing toward the front.

{g) Tighten each bearing cap bolt a little at a time and in
the sequence shown in the figure.

(h) Using SST, drive in a new camshaft oil seal.
SST 08223-50010
NOTE: Be careful not to instal} the oil seal slantwiss.
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{} Tighten the No.3 and No.7 bearing cap bolts a little at
1 9 a time and in the sequence shown in the figure.

Torque: 200 kg-cm (14 ft-lb, 20 N-m)

o o o .
ifc] ma= iy =il = < L=

D O0H0O0BO00 O

EM2927

() Torque each bearing cap bolt a littie at a time and in
the sequence shown in the figure.

5 4 2 ] Torque: 200 kg-cm (14 ft-Ib, 20 N-m)
A l (k) Check the camshaft thrust clearance.

EM2827]

4. (w/ EGR)
INSTALL EGR COOLER
Install a new gasket and EGR cooler with the eight bolts.
Torque: 140 kg-cm (10 ft-1b, 14 N'm)

{w/o EGR)
INSTALL EGR HOLE PLATE

Install @ new gasket and EGR hole plate with the two bolts.

6. INSTALL HEATER UNION

(a} Instali a new gasket, union, another gasket and union
bolt to the cylinder head.

{b) Torque the union bolt.
Torque: 600 kg-cm (43 ft-lb, 59 N'm)

6. INSTALL NO.2 ENGINE HANGER AND GROUND
STRAP

Torque: 400 kg-cm (29 ft-Ib, 39 N'm)

7. INSTALL INTAKE MANIFOLD
(a) Position a new gasket on the cylinder head.
(b} (w/EGR)

® Install the intake manifold and VSV with the two
nuts and seven bolts.

@ Install the EGR valve with the two nuts.
® Torque the bolts and nuts.
Torque: 180 kg-cm (13 ft-Ib, 18 N'm)
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(w/o EGR)

® Install_the intake manifold four nuts and seven
bolts. '

® Torque the bolts and nuts.
Torque: 180 kg-cm (13 ft-lb, 18 N-m)

8. INSTALL DELIVERY PIPE WITH INJECTORS

{a) Install the six insulators into the injector hole of the
cylinder head.

(b} install the black rings on the upper portion of each of
the three spacers. Then install the spacers on the
delivery pipe mounting holes of the cylinder head.

() Place the injectors together with delivery pipe on the
cylinder head,

(d} Make sure that the injectors rotate smoothly.

(e} Install the three thinner spacers and bolts.
Torque the bolts.

Torque: 180 kg-cm {13 ft-lb, 18 N-m)

9. INSTALL ALTERNATOR BRACKET
Torque: 400 kg-cm (29 ft-ib, 39 N-m)

10. INSTALL NO.2 TIMING BELT COVER



ENGINE MECHANICAL — Cylinder: Head EM-59

INSTALLATION OF CYLINDER H
0 { ) (See pages EM-37, 38)

W \ 0 | 1. INSTALL CYLINDER HEAD F T
- . (a) Apply seal packing to the two logations shown.
Seal packing: Part No. 08826-00080 or.equivalent

EM2981

{b) Place a new cylinder head gasket on the cylinder
block. '

CAUTION: Be careful of the-installation direction.

EM2982

{c) Piace the cylinder head on the cylinder head gasket,

and connect the No.5 water by-pass hose to the
union.

(d) Apply a light coat of the engine oil on the threads and
under the cylinder head bolts.

{e) Using SST, install and uniformity tighten the fourteen
cylinder head bolts. in several passes and in the
sequence shown.

S8T 09043-38100
Torque: 800 kg-cm (68 ft-1b, 78 N'm)

12 8 4 2 5 9 13 2. INSTALL CAMSHAFT TIMING PULLEYS AND TIMING
’ - BELT ’
(\_,,. e b= | B {See steps 8 to 12 and 14 on pages EM-34 to 36)

3. INSTALL SPARK PLUGS
Y0 0 O¢ O
d0 00O 00QO00 (See page 1G-7) '

14 10 6 1 3 7 W

EM2063
EM2922

4. INSTALL CYLINDER HEAD COVERS

(a) Using SST, install the No.3 cylinder head cover and
heater hose clamp.

SST 09923-00010
Torque: 180 kg-cm (13 ft-ib, 18 N-m)

EM3008
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i

Protrusion Eront =

EM2949

(b) Apply seal packing to the cylinder head as shown in
the figure.

Seal packing: Part No.08826-00080 or equivalent
{c) Install the No.1 and No.2 cylinder head covers.
Torque: 26 kg-cm (22 in.-Ib, 2.6 N-m)

d) (MA)
Install the heater hose clamp.

o) (7M-GTE)
Install th_e accelerator link.

INSTALL WATER OUTLET HOUSING

(a) Install a new gasket and water outlet housing with
the bolt and two nuts.

(b) Connect the No.6 water by-pass hose.

{c}. (7M-GE)
Install a new gasket, union, another gasket and union
bolt to the water outlet housing.

INSTALL EXHAUST MANIFOLD

() Face a new exhaust gasket so the protrusion is facing
the rear and install on the cylinder head.
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EM-61:

i

(b} install the exhaust manifold with the seven nuts.
Torque: 400 kg-cm (29 ft-1b, 39 N-m)

{c) (7M-GTE) . :
Insta}l the exhaust manifold stay with the three bolts.

(d) (TM-GTE)
Install the heat insulators with the five bolts.

7. {(IM-GTE)
INSTALL TURBOCHARGER
(See steps 4 to 8 and 10 to 12 on pages TC-15 to 17}

8. (7M-GE)
INSTALL OIL DIPSTICK

9. (7M-GE)

INSTALL DISTRIBUTOR AND HIGH-TENSION CORDS
{See page 1G-22)

INSTALL AUXILIARY AIR PIPE

B

« LR
ST,
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13.

14.

15.

11.

12,

INSTALL NO.2 FUEL PIPE

{a) Install a new gasket, No.2 fuel pipe, another gasket
and union bolt to the pressure regulator.
Torque: 2B0 kg-cm (18 ft-1b, 26 N'm)

{b} Install the No.2 fuel pipe to the delivery pipe with the
holt.

‘INSTALL NO.1 FUEL PIPE AND PULSATION DAMPER
“{a) Install a new gasket, No.1 fuel pipe, another gasket

and pulsation damper to the delivery pipe.
Torque: 400 kg-cm (29 ft-ib, 39 N-m)

(b) install the No.1 fuel pipe and VSV to the intake
manifold.

) Connect the No.1 fuel pipe to the fuel support (MA)

or fug] filter (MS).

INSTALL ENGINE WIRE
{a} Install the engine wire to the each clamps.

b} Connect following wires:
® Three VSV connectors

® Knock sensor connector
® Ground strap to intake manifold
e Injector connectors
® Distributor connector
® Cold start injector time switch connector
® Water temp. sender gauge connector
‘@ Water temp. sensor connector
® Qil pressure sender gauge connector

® (w/ TWC)
Oxygen sensor connector

{7M-GTE)

INSTALL IGNITION COIL WITH BRACKET
{See steps 11, 12 on page EM-13}

INSTALL AIR INTAKE CHAMBER WITH CONNECTOR
{a) Position a new gasket on the intake manifold.

{b) (IM-GTE)
Connect the cold start injector connector
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EM-63

EM3524

{c} Install the intake chamber with connector and
vacuum transmitting pipes with the two nuts and five
bolts.

Torque: 180 kg-cm (13 ft-1b, 18 N'm)

{d) Connect the engine wire to the clamps of the intake
chamber.

{e) Install new gaskets and cold start injector tube.

Torque: To delivery pipe
300 kg-cm (22 ft-Ib, 29 N'm)
To cold start injector
.. 180 kg-cm (13 ft-Ib, 18 N:m)
(f) (w/EGR) o
Install the EGR vacuum modulator to the bracket.

gl {7M-GE)

Install the air intake connector bracket mounting
bolts.

th) (IM-GE)
Install the throttie body bracket(s).

i) (7M-GTE)
install the ISC pipe and connect the hoses.
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16.

17.

18.

(m)

n)

(o)

Install the EGR pipe mounting bolts.
Install the manifold stay mounting bolt.

Connect following hoses:
® (7M-GE}

No.3 water by-pass hose to throttle body
(7M-GTE)

® Auxiliary air pipe hose to vacuum transmitting pipe
® No.1 water by-pass hose to ISC valve

Connect following hoses:
® (7M-GE)
Diaphragm hose

® VSVifor fuel'pr—assure uplhoses
® Pressure regulator hose

® EGR hoses to throttle body and vacuum transmit-
ting pipe. : ‘

¢ Vacuum transmitting pipe hose to intake chamber

® BVSV hose to throttle body

Connect following wires:
® |SC valve connector

® Throttie position sensor connector

® (7M-GE)
Cold start injector connector

install the PCV pipe.

(7MI-GTE)
INSTALL CAM POSITION SENSOR
(See steps 1, 2 on page 1G-26}

{7M-GTE)
INSTALL PS RESERVOIR TANK

Install the PS reservoir tank with bracket.

INSTALL ALTERNATOR AND ADJUSTING BAR

(a)
)

{c)

Install the alternator and adjusting bar.

Install the drive belt.
{See page EM-36)

Connect the No.3 PCV pipe.

R )
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CYLINDER BLOCK

COMPONENTS
Piston Ring
Piston [ 4 Snap Ring
Piston Pin— 8 — G .
- - Connecting Rod Bushing

Connecting Rod

Connecting Rod Bearing

Connecting Rod Cap—

| 650 (47, 64} I{

& Gasket

Washer

Crankshéft

e \ ’¢
' ' ( . v———Crankshaft Thrust
Oil Pump Drive Shaft %\ Washer
Main Bearing
i%—AMain Bearing Cap

Oil Pump

|kg-cm {ft-1b, N-m! : Specified torque

4 Non-reusable part

Crankshaft Thrust

EMA57 4
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DISASSEMBLY OF CYLINDER BLOCK
{See page EM-65) :

1.

11.

12.
13

14.

REMOVE FLYWHEEL OR DRIVE PLATE AND REAR
END PLATE '

INSTALL ENGINE STAND FOR DISASSEMBLY

REMOVE TIMING BELT
(See steps 2 to 8 and 10 to 18 on pages EM-28 to 31)

REMOVE CYLINDER HEAD
(See steps 1 to 15 and 18 on pages EM-39 to 43)

REMOVE WATER BY-PASS PIPE AND HOSES
{a) Remove the two nuts from the timing belt case.

(b) Remove the three bolts from the cylinder block and
the water by-pass pipe and hose with gasket_. N

REMOVE GROUND STRAP FROM CYLINDER BLOCK

(7M-GE)}
REMOVE VACUUM CONTROL VALVE SET

REMOVE FUEL RETURN PIPE SUPPORT
Remove the two nuts, fuel pipe support and insulator.

REMOVE ENGINE MOUNTING BRACKETS

. {7M-GE)

REMOVE OIL FILTER
(See page LU-6)

{7M-GTE)
REMOVE OIL FILTER BRACKET
{See step 1 on page LU-18)

(7M-GE w/ Oil cooler)
REMOVE OIL HOLE COVER PLATE

{7ZM-GE w/o 0il cooler)
REMOVE OIL HOLE COVER PLATE

REMOVE PS PUMP BRACKET

REMOVE OIL PAN
{See page LU-9)

REMOVE TIMING BELT CASE WITH WATER PUMP

Remove the seven bolts and three nuts, and remove the
timing belt case and gaskets.
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17.

18.

19.

18.

16.

EM-67

REMOVE QOIL PUMP DRIVE SHAFT
(a) Remove the bolt and oil pump drive shaft.

b) While turning oil pump drive shaft, slowly pull out so
as not to damage the bearing.

REMOVE OIL PUMP
{a) Loosen the union nut.
(b} Remove the two bolts and oil pump.

REMOVE REAR OIL SEAL RETAINER
Remove the five bolts, rear oil seal retainer and gasket.

CHECK CONNECTING ROD THRUST CLEARANCE

Using a dial indicator, measure the thrust clearance while
moving the rod back and forth.

Standard thrust clearance: 0.160 — 0.296 mm

{0.0063 — 0.0117 in.}
Maximum thrust clearance: 0.3 mm {0.012 in}

If clearance is greater than maxirnum, replace the connect-
ing rod assembly. If necessary, replace the crankshaft.

REMOVE CONNECTIING ROD CAPS AND CHECK OIL
CLEARANCE

@) Using a punch or numbering stamp, place the
matchmarks on the rod and cap to ensure correct
reassembly.
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(o) Remove the connecting rod cap nuts.

{c) Using a plastic-faced hammer, lightly tap the con-
necting rod bolts and lift off the connecting rod cap.

NOTE: Keep the lower bearing inserted with the con-
necting rod cap.

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

{8) Clean the crank pin and bearing.
#) Check the crank pin and bearing for pitting and
scratches.

¥f the crank pin or bearing are damaged, replace the bear-
ings. i necessary, grind or replace the crankshaft.

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

« o
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e EWR:BE

(h) Install the connecting rod cap. e
(See step 7 on page EM-90) '

Torque: 6650 kg-cm (47 ft-Ib, 64 N-m)

NOTE: Do not turn the crankshaft.

{ Remove the connecting rod cap.
() Measure the Plastigage at its widest point.

Standard oil clearance: 0.021 ~ 0.063 mm
{0.0008 — 0.0021 in.)
Maximum oll clearance: 0.07 mm {(0.0028 In.)

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

Undersized bearing: U/S 0.26 -
k) Completely remove the plastigags.

NOTE: If using a standard size bearing, replace with one
having the same number. If the number of the bsaring can-
not be determined, select a bearing from-the table below
according to the numbers imprinted on the connecting rod
cap and crankshaft. There are five sizes of standard bear-
ings' mrked tl1ll' lell' ll3.ll' .ll4l'l and “5“.

Number marked
Rod cap 1 1 2| 1 21 8] 213]3
Crankshaft 01 1 0} 2 1 0| 2 1 2
Bearing 1-r 2} 2) 3 3| 3] 44656
Example: Rod cap “/2”, Crankshaft “1" = Bearing 3"
(Reference) .
mm (in.}
Mark Big End Inner Crank Pin Bearing Center
Diameter Diameter Wall Thickness
o _ 51.993 - 52.000 -

{2.0470 ~ 2/0472)

56.015 — 556.025 51,885 — £1.992 1.490 - 1.495
{2.1659 - 2.1863) | (2.0446 — 2.0469) | {0.0687 — 0,0689)

55.026 - 55.035 51.976 — 61.984 1.498 - 1,600

2 | (21864 - 2.1887) | (2.0463 — 2.0466) | {0.0689 — 0.0691)
3 | B5.086 — 55045 _ 1.501 ~ 1,508

{2.1868 - 2.1871) {0.0591 ~ 0,0683)
1.506 = 1.610

4 = - (0.0693 — 0.0694)
1511 - 1.515

§ - - (0.0596 — 0.0596)
U/S | 55.015 - 565.045 | 51.725 — 51.736 1.822 =-1.632

0.25 | (2.1659 - 2.1871) | (2.0364 - 2.0368} | (0.0639 — 0.0643}

e e e s ——
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<= Front

EM1482

20.

21.

22.

REMOVE PISTON AND CONNECTING ROD
ASSEMBLIES

{a) Remove all the carbon from the top of the cylinder.

o) Cover the rod bolts with a short piece of hose to pro-
tect the crankshaft from damage.

{c) Push the piston, connecting rod assembly and the
upper bearing through the top of the cylinder thIock.)

NOTE:

® Keep the bearing insert with the connecting rod and
cap.

® Arrange the piston and connecting rod assemblies in
order.

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: 0.05 — 0.256 mm

{0.0020 — 0.0098 in.)
Maximum thrust clearance: 0.30 mm (0.0118 in.)

If the clearance is greater than maximum, replace the
thrust washers as a set.

Thrust washer thickness:
STD size 2.925 — 2.975 mm
(0.1152 — 0.1171 in.)
0/S 0.1256 2.988 — 3,038 mm
{0.1176 — 0.1198 in.)

REMOVE MAIN BEARING CAPS AND CHECK OIL
CLEARANCE

al Uniformly loosen and remove the main bearing cap
bolts in several passes, in the sequence shown.
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‘{b} Using the removed main bearing cap boits, wiggle'
the cap back and forth, and remove the caps, lower
bearings and lower thrust washers (No. 4 cap only).

'NOTE:
® Keep the lower bearing inserted with the cap.

® Arrange the caps and lower thrust washers in correct
order. ‘ )

{c) Lift out the crankshaft.

NOTE: Keep the upper bearings and upper thrust,
Bu3633 washers insert with the cylinder biock. ’

{d) Clean each journal and bearing.

(e} Check each joumal and bearing for pitting and
scratches.

if the journal or bearing is damaged, replace the bearings.
if necessary, grind or replace the crankshaft,

E
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.

) Place the crankshaft on the cylinder block.
(@) Lay a strip of Plastigage across each journal.

(k) Install the main bearing caps. (See step 5 on page
EM-89)

Torque: 1,040 kg-cm (75 ft-Ib, 102 N-m)
NOTE: - Do not turn the crankshafti.

6) Remove the main bearing caps.
il Measure the Plastigage at its widest point.

Standard oil clearance: - 0.030 — 0.048 mm
{0.0012 — 0.0019 in.)

Maximum oil clearance: 0.07 mm (0.0028 in.) -

If the oil clearance is greater than maximur-n.lrgplace the
bearings. If necessary, replace the crankshaft.” -~

Under size bearing: U/S 0.26 e i
k) Completely remove theml"_lg‘.ﬁfciga'gg.m_ﬁ j

+ e ST T . G TR T
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No 1 No. 2 Journal

Mark
1,2,3.40rb

Mark

No. 5 No. 7 Journal
No. 1 — No 4 Journal

1, 2, or3

NOTE:

If using a standard size bearing, replace with one

having the same numbar. If the number of the bearing can-
not be determined, select a bearing from the table below
according to the numbers imprinted on the eylinder biock
and crankshatt,

There are five sizes of standard bearings, marked 17,
llztt' !-'3!0" -M4l'l and "5".

Number m

arked

Cylinder Block

211 | 2

312 (313

Crankshaft 0 0 2 1 c| 2 1 2
Bearing 21 2| 3| 3]13|4,4]°5b
Example: Cylinder Biock 2", Crankshaft 1" = Bearing “'3"

(Reference)
mm (in.)
Mark Cylinder Block Main| ° Main Journal Bearing Center
Journal Bore Diameter Wall Thicknoesas
0 _ 60.007 - 60.012 -
(2.3625 — 2.3627)
1 64.024 - 64.030 60.001 —~ 60.008 1.888 - 1.99
{2.6208 — 2.5209) | (2.3622 — 2.3624} | (0.0783 - 0.0784}
2 64.031 - 64.036 59,884 - 80.000 1.992 - 1.994
{2.6209 - 2.5:;11) {2.23620 = 2.3622) | {0.0784 — 0.0785)
3 64.037 - 64.042 _ 1.995 - 1.897
(26211 - 2.56213) (0.0785 - 0.0786}
2 _ _ 1.998 - 2.000
(00787 — 0.0787)
5 - _ 2.001 - 2.003
{0.0788 — 0.0788)
U/S | 64.022 - 64.046 59.730 - 59.740 2123 - 2.133
0.25 | (25205 - 2.5215) | {2.3518 - 2.3520} | (0.0086 - 0.0840)

23, REMOVE CRANKSHAFT

{a}
()

washers.

NOTE:
® Arrange the caps, bearings and thrust washars in cor-

rect order.

Lift out the crankshaft.
Remove the upper bearings and upper thrust

® The pilot bearing in the crankshaft rear end is perma-
nently lubricated and requires no cleaning or lubrication.

24.

(TM-GTE)

REMOVE OiL NOZZLES
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EM4534

Front

-

[=1}

—A—T {0.381in.)

Thrust
®© Direction

Axial
@ Direction

=10 mm

Middle

{0.39 in.) ewooss
EMO365

1.

4,

b.

INSPECTION OF CYLINDER BLOCK - = ™

REMOVE GASKET MATERIAL _,
Using a gasket scraper, remove all the gasket material
from the cylinder block surface.

CLEAN CYLINDER BLOCK

Using a soft brush and solvent, clean the block.

INSPECT TOP OF CYLINDER BLOCK FOR FLATNESS

Using a precision straight edge and thickness gauge,
measure tha surfaces contacting the cylinder head gasket
for warpage.

Maximum warpage: 0.06 mm (0.0020 in)

If warpage is greater than maximum, replace the cylindér
block.

INSPECT CYLINDERS FOR VERTICAL SCRATCHES
Visually check the cylinder for vertical scratches.

If deep scratches are present, rebore all six cylinders. If
necessary, replace the cylinder block.

INSPECT CYLINDER BORE DIAMETER

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

Standard diameter:
S§TD gize 82.809 — 83.04 mm
(3.2673 — 3.2693 in.)
Maximum diameter:
STD size 83.24 mm {3.2772 in.)
0/8 0.60 83.74 mm (3.2968 in.)

If the diameter is greater than maximum, rebore all six
cylinders. f necessary, replace the cylinder block.

-
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EM29786)

EM2877

EM3667

REMOVE CYLINDER RIDGES

If the wear is less than 0.2 mm (0.008 in.), use a ridge
reamer 10 machine the top of the cylinder.

DISASSEMBLY OF PISTON AND
CONNECTING ROD ASSEMBLIES

{See page EM-65)

1.

CHECK FIT BETWEEN PISTON AND PIN -
Try to movae 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

{a) Using a piston ‘ring expander, remove the compres-
sion rings.

(b) Remove the two side rails and oil ring expander by
hand.

NOTE: Arrange the rings in correct order.

DISCONNECT CONNECTING ROD FROM PISTON

{a} Using needle-nose pliers, remove the snap rings from
the piston.



S LT g v it
BRI S

iy

N

ek

iy

.W
5

i i Elt v

Al A R

LA TR

wr,,

Sl T L T

5

o

ENGINE MECHANICAL — Gylinbier Bock

A T LA

EM0284

SRR b,

e e S

(b) Gradually heat the piston to approx. 60°C {140°F). |
t
|

() Using a plastic-faced hammer and brass bar, lightly
tap out the piston pin and remove the connecting
rod.

NOTE:
® The piston and pin are a matched set.

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

INSPECTION OF PISTON AND CONNECTING

' .ROD ASSEMBLIES

1. CLEAN PISTONS

{a) Using a gasket scraper, remove the carbon from the
pision top.

(b} Using a groove cleaning tool or broken ring, clean the
ring grooves.
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Cylinder Block
Surface

3I

{c) Using a soft brush and salvent, thoroughly clean the
piston. :

CAUTION: Dd not damage the piston.

INSPECT PISTON DIAMETER AND OIL CLEARANCE

{a} Using a micrometer, measure the pistan diameter at a
right angle to the piston pin hole center fine, 22 mm
(0.87 in.} from the piston head.

Standard diameter: !
TM-GE STD size 82,00 — 82.95 mm

(3.2638 — 3.2668 in.)
0/S 0.50 83.40 — B3.46 mm
{3.2836 — 3.2854 in.)
TM-GTE STD size 82.91 — 82,96 mm
{3.2642 — 3.2661 in}
0/8 0,60 83.41 — 83.46 mm
(3.2839 ~ 3.2858 In.})

(b} Measure the cylinder bors diameter in thrust direc-
tions.

_ (See step 5 on page EM-73)

{c) Subtract the piston diameter measurement from the
cylinder bore diameter measurement.

Standard oll ciearance:
7M-GE 0.08 — 0.10 mm {0.0031 — 0.0039 in.}

7M-GTE 0.07 — 0.09 mm {0.0028 — 0.0035 in.}
Maximum oil clearance: 0.13 mm {0.0061 in.)

if the oil clearance is greater than maximum, replace the
piston. If necessary, rebore all six cylinders and replace ali
six pistons. If necessary, replace the cylinder block.

INSPECT CLEARANCE BETWEEN WALL OF RING
GROOVE AND NEW PISTON RING

Using a thickness gauge, measure the clearance between
new piston ring and the wali of the piston ring groove.

Ring groove clearance: No.1 0.03 - 0.07 mm
(0.0012 — 0.0028 in.)

No. 2 0.02 — 0.06 mm
{0.0008 ~ 0.0024 in.)

If the clearance is not within specification, replace the
piston.

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.
{110 mm (4.33 in) from top surface of cylinder
block)
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i’ {c) Using a__thickness gauge, measure the end gap.”
EX .Standard end gap:

? No. 1 -

= 7M-GE (w/o TWC) and 7ZM-GTE

w 0.29 — 0.44 mm (0.0114 - 0.0173 in.)
. 7M-GE (w/ TWC) -

RN

A

g A ‘If/") ks

0.23 = 0.38 mm (0.0091 — 0.0150 in))
No. 2 0.26 - 0.63 mm (0.0098 — 0.0209 in.)
Oil (Side rail) .
7M-GE (w/o TWC) and 7M-GTE
M52, 0.10 — 0.44 mm (0.0039 - 0.0173 in.)
7M-GE (w/ TWC)
0.10 — 0.40 mm (0.0038 — 0.0157 in.}
Maximum end gap:
No. 1 : _
7M-GE (w/o TWC) and 7M-GTE
? _ 0,74 mm {0.0291 in.)
7M-GE (w/ TWC)
0.68 mm (0.0268 in.)
No.2 1.13 mm (0.0445 in.)
Oil {Side rall)
P . 7M-GE (w/o TWC) and 7M-GTE
H 1.04 mm {(0.0408 in))
N 7M-GE (w/ TWC)
1.00 mm {0.0394 in.)

If the gap Is greater than maximum, replace the piston
ring. If the gap is greater than maximum, even with a new
piston ring, rebore the ¢ylinder and use an O/S piston ring.

B. CHECK PISTON PIN FIT

At 80°C (140°F) you should be able to push the pin into
the piston with your thumb.

If the pin can be instalied at a lower temperature, replace
the piston.

6. INSPECT CONNECTING RODS

{a} Using a rod aligner and thickness gauge, check the
connecting rod alignment.

® 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 connecting
rod assembly.

Emo287 EM0208)
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® Check for twist.
Maximum twist:
0.15 mm (0.0059 in.) per 100 mm (3.94 in.)

if twist is greater than maximum, replace the connecting
rod assembly.

) Inspect the oil clearance between the rod bushing
and piston pin. :

® Using a caliper gauge, measure the inside diameter
of the connecting rod bushing. '
Bushing inside diameter: 22.005 — 22.017 mm
" {0.8663 — 0.8668 in.)

® Using a micrometer, measure the piston pin
diameter.
Piston pin diameter: 21.996 — 22.009 mm
(0.8660 — 0.8665 in.)

® Subtract the piston pin diameter measurement
from the bushing inside diameter measurement.
Standard oil clearance: 0.005 — 0.011 mm
(0.0002 — 0.0004 in.)
Maximum oil clearance: 0.02 mm (0.0008 in.)

If the oil clearance is greater than maximum, replace the

bushing. if necessary, replace the piston and piston pin
assembly.

IF NECESSARY, REPLACE CONNECTING ROD
BUSHINGS

fa) Using SST and a press, press out the bushing.
SST 09222-30010
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(b} .Alignl,the oil holes of a new bushing and éonnedting
rod. '
{c} Using SST and a press, press in the bushing.
SST 09222-30010 .
BM2983 )
{d) Using a pin hole grinder, hone the bushing to obtain
the specified clearance between the bushing and
piston pin. !
e

EM1322]

{e} Check the piston pin fit at normal room temperature.
Coat the piston pin with engine oil and push it into
the connecting rod with your thumb.
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BORING OF CYLINDERS

NOTE:

® Bore all six cylinders for the oversized piston. outside
diameter.

® Replace the piston rings with ones to match the over-
sized pistons.

1. SELECT OVERSIZED PISTON

Oversized piston diameter: |
0/S$ 0.50 7M-GE 8340 -8345m
(3.2836 — 3.2854 in.)
7M-GTE 83.41 — 83.46 mm
(3.2839 — 3.2868 in.)

2. CALCULATE AMOUNT TO BORE CYLINDER

(a} Using a micrometer, measure the piston diameter at a
right angle to the piston pin hole center line, 22 mm
{0.87 in.) from the piston head.

{b) Calculate the amount each cylinder is 10 be rebored
as follows:
Sizetoberebored =P + C~ H
P = Piston diameter
C = Piston clearance
7M-GE 0.08 — 0.10 mm

{0.0020 — 0.0028 in.)
7M-GTE 0.07 - 0.06 mm
(0.0028 — 0.0036 in.}
H = Allowance for honing
0.02 mm (0.0008 in.) or less

3. BORE AND HONE CYLINDERS TO CALCULATED
DIMENSIONS
Maximum honing: 0.02 mm {0.0008 in.)

CAUTION: Excess honing will destroy the finished
roundness,
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INSPECTION OF CRANKSHAFT

1. INSPECT CRANKSHAFT FOR RUNOUT
{a) Place the crankshaft on V-blocks.

(b) Using a dial indicator, measure the circle runout a
the center journal. '

Maximum circle runout: 0.06 mm {0.0024 in.)

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

NOTE: Use a long spindle on the dial gauge.
2. INSPECT MAIN JOURNALS AND CRANK PINS

(a} Using a micrometer, measure the diameter of each
main journal and crank pin.

Journal diameter: .
STD size 59.994 — 60.012 mm
' {2.3620 — 2.3627 in.)
U/S 0.26 59.730 — 59.740 mm
- {2.3616 — 2,3620 in.)

{ b Crank pin diameter: -
8TD size B51.976 — 52.000 mm
SME708 VRTE (2.0463 — 2.0472 in.)
U/s 0.25 51.725 — 51.736 mm
(2.0364 — 2.0368 in.)

If the diameter is not within specification, check the oil
clearance. If necessary, grind or replace the crankshaft.

b) Check each main journal and crank pin for taper and
out-of-round as shown. -
Maximum taper and gut-of-round: 0.02 mm
{0.0008 in.)

if taper or out-of-round is greater than maximum, replace
the crankshaft.

2

3. 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 step 2).
Install new main journal and/or crank pin undersized bear-
ings.
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SST

No. 1 Bearing

No. 1 Bearing Replacement

[+]

EM1475

No. 2 Bearing Replacement

No. 1 Bearing No. 2 Bearing
Front /\_—ﬁ_ |
4m 5 O o
3 @
5] [5) o
g L

o

INSPECTION AND REPAIR OF OIL PUMP

DRIVE SHAFT, BEARINGS AND BUSHING
1. '

INSPECT OIL PUMP DRIVE SHAFT

{a) Using a micrometer, measure the journal diameter of
pump drive shaft. - '

Standard journal diameter:
Front 40.959 — 40.975 mm
(1.6126 — 1.6132 in.)
Rear 32.959 — 32.875 mm
{1.2976 — 1.2982 in.)

{b} Using a cylinder gauge, measure the inside diameter
of the pump drive shaft bearing.

Bearing inside diameter:
Front 41.000 — 41.025 mm
{1.6142 — 1.6152 in.)
Rear 33.000 — 33.025 mm
{1.2992 — 1.3002 in.)

(c) Subtract the journal diameter measurement from the
bearing inside diameter measurement.

Standard oil clearance: 0.025 — 0.066 mm

{0.0010 — 0.0026 in.)
Maximum oil clearance: 0.08 mm (0.0031 in.)

if the clearance is greater than maximum, replace the
bearing. If necessary, replace the drive shaft.

IF NECESSARY, REPLACE OIL PUMP DRIVE SHAFT
BEARING

{a} Using SST, replace the No. 1 bearing by using No. 2
bearing as a guide.

SST 09215-00100 (09215-00120, 09215-00130,

09215-00140, 09215-00160, 09215-00210,
09215-00220}

{b) Using SST, replace the No. 2 bearing by using the No.
1 bearing as a guide.

SST 09215-00100 (09215-00120, 09215-00130,
09215-00140, 09215-00210, 09215-00220)
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CAUTION: \'Nhen.inserting the bearings, align-eash:
pil hole.

.. INSPECT OIL PUMP DRIVE SHAFT THRUST

CLEARANCE

Using a thickness gauge, measure the drive shaft thrust '
clearance between the thrust plate and collar.

Standard thrust clearance: 0.06 — 0.13 mm

) ~ {0.0024 — 0.0051 in.}
Maximum thrust clearance: 0.30 mm (0.0118 in.)

If clearance is greater than maximum, replace the thrust
plate and/or collar.

IF NECESSARY, REPLACE THRUST PLATE AND
COLLAR

(@) Using SST, remove the thrust plate and collar.
SST 09950-20017

{b) Install the thrust plate and collar in the direction as
shown.

(b) Using a press, install the thrust plate and coilar.

IF NECESSARY, REPLACE OlL PUMP GUIDE BUSHING

(a) Drive out the bushing from the outer side of the
block.
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Thrust Direction EM1479 mssz{

EM4538

{b) Drive in the bushing from the inside of the block with
a suitable tool.

NOTE: The oil Kole should be positioned toward the
crankshaft side. - .

() Make sure the front mark of bushing is positioned
toward the front of block.

REPLACEMENT OF OIL SEALS

1.

"NOTE: There are two methods (A and B) of oil seal rep-
lacement.

REPLACE CRANKSHAFT FRONT OIL SEAL

A, [|f the timing case is removed from the cylinder
black:

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

(b} Using SST and a hammer, tap in a new oil seal.
SST 09214-60010 and 09506-35010
{c} Apply MP grease to the oil seal lip.

B. If the timing case Is instalied to the cylinder
block: -

{a} Using SST, remove the oil seal.
SST 09308-55010

R T T R
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(b) Apply MP grease to a new oil seal lip. -
¢} Using SST and a hammer, tap in-the oil seal.
SST 09214-60010 and 09506-35010 ~

REPLACE CRANKSHAFT REAR OIL SEAL C e

A. If the rear oil seal retainer is removed from the
cylinder block: I

{a) Using a screwdriver and hammer, tap out the oii seal.

{b) Using SST and a hammer, tap in a new oil seal.
SST 09223-41020

¢ Apply MP grease to the oil seal lip.

B. [If the rear oil seal retalner is installed to the
cylinder block:

(a) _!.ising a knife, cut off the lip of the oil seal as shown.
b) Using a screwdriver, pry out the oil seal.

CAUTION: Be careful not to damage the crankshaft.
Tape the screwdriver tip.

{c} Check the oil seal lip contact surface of the
crankshaft for cracks or damage.

({d) Apply MP grease to a new oil seal lip.
{e) Using SST and a hammer, tap in the oil seal.
SST 09223-41020
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Cut Psmon

b

Tape

3.

REPLACE PUMP DRIVE SHAFT OIL SEAL

A. If the timing belt case is removed from the
cylinder block:

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

{b) Using SST and a hammer, tap in a new oil seal.
SST 09214-41010 -

le) Apply MP grease to the oil seal lip.

-

B. If the timing belt case is installed to the cylinder
block:

(a) Using a knife, cut off the lip of the oif seal as shown.
b} Using a screwdriver, pry out the oil seal.

CAUTION: Be careful not to damage the crankshaft.
Tape the screwdriver tip.

{c) Check the oil seal lip contact surface of the pump
drive shaft for cracks or damage.

d) Apply MP grease to a new oil seal lip.
(e} Using SST and a hammer, tap in the oil seal.
SST 09214-41010
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-{See pagé EM-65)}

Front Mark
{Delta)

Front Mark
(Protrusion)

Front Mark
(Arrow)

Front Mark
{Protrusion)
EMA728

EM2077

A T —

ASSEMBLY OF PISTON AND CONNECTING —
ROD A | TR

o

1. ASSEMBLE PISTON AND CONNECTING ROD

{a) Install a new snap ring on one side of the piston pin
hole. o

(b} Gradually heat the piston to approx. 60°C {140°F).

{e) Coat the piston pin with engine oil.

. {d) Align the front marks of the piston and the connect-
ing rod, and push in the piston pin with your thumb.

(e) Install a new snap ring on the other side of the pin
hole.

2. INSTALL PISTON RINGS

(a) Install the oil ring expander and two side rails by
hand.

{b) Using a piston ring expander, install the two com-
pression rings with the code mark facing upward.
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Upper Side Compression {c} Position the piston rings so that the ring ends are as
Rail Ring No. 1 shown. .
CAUTION: Do not align the ends,

Front

-
Compression Lower Side
Ring No. 2 Rail  emasas

25 mm (0.98 in) 22 mm {0.87 in.}

EMO770

-INSTALL BEARINGS

{a} Align the bearing claw with the claw groove of the
connecting rod or connectin_g rod cap.

(b) install the bearing in the connecting rod and rod cap.

CAUTION: Install the bearings with the oil hole in the
connecting rod. .

ASSEMBLY OF CYLINDER BLOCK
(See page EM-65)

NOTE:
® Thoroughly clean all parts to be assembled.

® Before installing the parts, apply new engine ail to all
sliding and rotating surfaces.

® Replace all gaskets, O-rings and cil seals with new
parts.

(7M-GTE)
INSTALL OIL NOZZLES

Torque: 250 kg-cm {18 ft-lb, 25 N-m)

INSTALL MAIN BEARINGS

NOTE: Different the bearing are used for the Na. 1 and
ex. No. 1.
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-{@) Align the bearing claw with the the claw groove of

the main bearing cap or cylind_er block,

b) Install the bearing in the cylinder block and bearing

caps. .

CAUTION: Install the bearing with the oil hole in the
block.

INSTALL UPPER THRUST WASHERS
Install the thrust washers under the No. 4 main journal
position of the block with the 0il grooves facing outward.

PLACE CRANKSHAFT ON CYLINDER BLOCK

INSTALL MAIN BEARING CAPS AND LOWER THRUST
WASHERS

NOTE: Each bearing cap has a number and front mark.

{a} Install the thrust washers on the No. 4 bearing cap
with the grooves facing outward.

(b} Install the bearing caps in numbered order with
arrows facing forward.

{c) Install and uniformly tighten the fourteen cap bolts in
several passes, in the sequence shown,

Torque: 1,040 kg-em (75 ft-Ib, 102 N-m)
{d) Check that the crankshaft turns smoothly.

{e) Check the crankshaft thrust ciearance.
{See step 21 on page EM-70}
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6. INSTALL PISTON AND CONNECTING ROD
ASSEMBLIES

{a} Cover thE'connedting rod boits with a short piece of
hose to protect the crankshaft from damage.

{b) Using a piston ring compressor, push the correctly
~ numbered piston and connecting rod assemblies into
each cylinder with the front mark (delta for 7M-GE

and arrow for 7M-GTE} of the piston facing forward.

7. INSTALL CONNECTING ROD CAPS

{a) Match the numbered cap with the numbered con-
necting rod.

{b) Install the cap with the protrusion facing forward.

(c) Install and aiternately tighten the cap nuts in several
passes.

Torque: 650 kg-cm (47 ft-1b, 64 N'm}
{d) Check that the crankshaft turns smoothiy.

e} Check the connecting rod thrust clearance.
(See step 18 on page EM-67)

EM3833

8. INSTALL OIL PUMP ASSEMBLY
{a) Clean the oil pump.

{b} Install the oil pump with the two bolts and union nut.
Torque the bolt and union nut.

Torque: Bolt{(A) 220 kg-cm {16 ft-1b, 22 N-m)
Bolt (B) 60 kg-cm {62 in.-1b, 5.9 N-m)
Union nut 350 kg-cm (25 ft-lb, 34 N'm)
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9. INSTALL OIL PUMP DRIVE SHAFT

{a} While turning the drive shaft, insert slowly to avoid
damaging the drive shaft bearing.

-

(b) Install the bolt. :
Torque: 145 kg-cm (10 ft-1b, 14 N-m)

10. INSTALL.REAR OIL SEAL RETAINER

Install a new gasket and rear oil seal retainer with the five
bolts.

Torque: 130 kg-cm (9 ft-lb, 13 N'm)

11. INSTALL TIMING BELT CASE WITH WATER PUMP
{a} Position new gaskets on the cylinder block.

{b) Apply sealant to two or three threads of the 10 mm
bolt end.

Sealant: Part No. 08833-00070, THREE BOND 1324
or equivalent

{c) Install the timing belt case with the seven bolts and
three nuts.

12. INSTALL OIL PAN
(See page LU-14)

‘ . 13. INSTALL PS PUMP BRACKET
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14,

18.

16.
17.

18.

18,

20.

21.

22,

23.
24.

25,

(7ZM-GE w/-0il Cooler)
INSTALL OIL REGULATOR

Install a new gasket and oil regulator with the two bolts.

(7M-GE w/o Oil Cooler and 7M-GTE)
INSTALL OIL HOLE COVER PLATE

Install a new gasket and oil hole cover plate with the two
bolts.

{7M-GE)

_INSTALL NEW OIL FILTER

(See page LU-6)
iNSTALL ENGINE MOUNTING BRACKETS

INSTALL FUEL RETURN PIPE SUPPORT

Install a naw insulator and fuel pipe support with the two
nuts. o

Torque: 130 kg-cm (€9 ft-Ib, 13 N-m)

(7M-GE)
INSTALL VACUUM CONTROL VALVE SET

INSTALL GROUND STRAP TO CYLINDER BLOCK

iNST_ALL WATER BY- PASS PIPE

{8} Install a new gasket and water by-pass pipe to the
- timing belt case with the two nuts.

Torque: 140 kg-cm {10 ft-lb, 14 N'm)

(b} Install the water by-pass pipe to'the cylinder block
with the three bolis. '

Torque: 130 kg-cm (9 ft-lb, 13 N-m)

INSTALL CYLINDER HEAD
(See steps 1 and 4 to 18 on pages EM-59 to 64)

INSTALL TIMING BELT
(See step 1 to 8 and 10 to 15 on pages EM-33 to 36)

REMOVE ENGINE STAND

INSTALL REAR END PLATE
Torque: 130 kg-cm (9 ft-lb, 13 N'm)

INSTALL FLYWHEEL OR DRIVE PLATE ON
CRANKSHAFT

(a) Install the fiywheel or drive plate on crankshaft.

{(b) Install and uniformly tighten the bolts in several
passes, in the sequence shown.

Torque: 750 kg-cm (54 ft-lb, 74 N'm}
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" IGNITION SYSTEM

PRECAUTIONS
TROUBLESHOOTING ......
IGNITION SYSTEM CIRCUIT
ON-VEHICLE INSPECTION (7M-GE)
ON-VEHICLE INSPECTION (7M-GTE) ...
DISTRIBUTOR (7M-GE) .
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IGNITION SYSTEM — Precautions
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Ec2115}

PRECAUTIONS

1.

Do not leave the lghition switch on for more than 10
minutes if the engine does not start.

When a tachometer is connected to the system, con-

nect the tachometer test probe to the check connector
terminal IGS .

CHECK CONNECTOR LOCATION:
See pages Fi-110, 111

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

NEVER allow the tachometer terminals to touch

ground as it could result in damage to the igniter and/
or ignition coil.

Do not disconnect the battery while the engine is run-
ning.

Make sure that the igniter is properly grounded to the
body.
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TROUBLESHOOTING

Problem

Possible causes

Engine will not start/
hard to start
{cranks OK)

Incorrect ignition timing
Ignition problems
® |gnition coil
¢ (7M-GTE)
igniter

® {7M-GE)
Distributor
{7M-GTE)
Cam position sensor

@ High-tension cords

Ignition wiring disconnected
or broken

Rough idle or stalls

Spark plugs faulty
Ignition wiring faulty
Incorrect ignition timing
Ignition problems
® Ignition coil
® (7M-GTE)
Igniter
¢ (7M-GE)
Distributor
{TM-GTE)
Cam position sensor

® High-tension cords

Engine hesitates/
poor acceleration

Spark plugs fauity
Ignition wiring faulty
Incorrect ignition timing

Muffler explosion
{after fire) all the
time

incorrect ignition timing

Engine backfires

Incorrect ignition timing

Poor fuel economy

Spark plugs faulty
Incorrect ignition timing

LEnglne overheats

Incorrect ignition timing

1G-3
e At e o

Remedy Page -
Reset timing EM-17
Inspect coil 1G-10 or 14
Inspect igniter 1G-17
Inspect distributor 1G-11
Inspect cam position sensor 1G-18
Inspect high-tension cords IG-6 or 13
Inspect wiring
inspect plugs IG-7
Inspect wiring
Reset timing EM-17
tnspect coil IG-10 or 14
Inspect igniter IG-17
Inspect distributor 1G-11
Inspect cam position sensor 1G-18
Inspect high-tension cords 1G-6 or 13
Inspect plugs IG-7
Inspect wiring
Reset timing EM-17
Reset timing EM-17
Reset timing EM-17
Inspect plugs 1G-7
Reset timing EM-17
Reset timing EM-17




o
/ 5:;;
g

T
e

1G-4 IGNITION SYSTEM — [gnition System Circuit
IGNITION SYSTEM CIRCUIT
7M-GE - _ ——-
: Ignition Switch Ignition Coil
AM2 ] G2
. B
AM2 304 -
Fusible Link > Distributor
MAIN 2.0L ——
' (MS) N —
(MA) s
Spark Plug To Tachome:
'I'-'-
Battery _5._
—I_—
TM-GTE
lgnition Switch
AM@;Z
To Tachometer )
Cam Position Spark Plug
Sensor . B
AM2 30A } g g
Gi
Fusible Link IGF '
[ | ECU ’ g —{
MAIN 2.0L :D:J,
(WUT‘—" /J\ Igniter
G2
= [ T '3
Battery E NE f'\ —
' {:}5 1 iGdA ' ignition Coil

NG '
IGdB (P—J

1G08”

FAQL

ELECTRONIC SPARK ADVANCE {ESA)

The ECU is programmed with data for optimum ignitio
timing under any and all operating conditions. Using dat
provided by sensors which monitor various engine func
tions (rpm, inteke air volume, eng. temperature, efc.) th
microcomputer (ECU) triggers the spark at precissly th
right instant.
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1G-5°

ON-VEHICLE INSPECTION (7M- GE)
SPARK TEST -
CHECK THAT SPARK OCCURS

{a}
(b)

Disconnect high-tension cord from the distributor.
Hold the end about 12.56 mm (0.49 in.) from body of

vehicle.

lc)

See if spark occurs while engine is being cranked.

NOTE: To prevent gasoline from béing injected from
injectors during this test, crank the engine for no more
than 1-2 seconds at a time.

If the spark does not oceur, perform the test as follows:

SPARK TEST

LNO

"CHECK CONNECTION OF IGNITION COIL,
IGNITER AND DISTRIBUTOR CONNECTORS

BAD

OK
1

CHECK RESISTANCE OF HIGH-TENSION
CORDS (See page 1G-6)

BAD

Connect securely.

1014

CHECK POWER SUPPLY TO IGNITION COIL

1. Ignition switch turn to ON.

2. Check that there is battery voltage at
ignition coil positive (+) terminal.

BAD

Replace the cord(s).

‘OK

CHECK RESISTANCE OF IGNITION COIL
(See page 1G-10)

BAD

Check wiring between ignition switch to
switch to ignition coil.

oK

f

CHECK RESISTANCE OF DISTRIBUTOR
SIGNAL GENERATOR {PICK UP COIL)
Resistance: 140 — 180 (}

BAD

Replace thae ignition coil.

oK

CHECK AIR GAP OF DISTRIBUTOR
Air Gap: Each 0.2 — 0.4 mm
{0.008 — 0.016 in.}

BAD

Replace the distributor.

’OK

CHECK 1Gt SIGNAL FROM ECU
(See pages FI-61, 70)

BAD

Replace the distributor.

oK

TRY ANOTHER IGNITER

_| Check wiring between ECU and distributor,
| only then try another ECU.
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Air Cleaner Hose

ss)
WRONG
@
CORRECT
_1G05g8!

1GO597

INSPECTION OF HIGH-TENSION CORDS

1.

REMOVE HIGH-TENSION CORDS

{a} Disconnect the throttle body.
® Disconnect the air cleaner hose.

® Remove the throttle body bracket.

® Disconnect the throttle cables or accelerator con-
necting rod.

® Disconnect the PCV hose.

® Remove the four bolts and pick up the throttle
body.

{b) Carefully remove the high-tension cords by their rub-
ber boots from the spark plugs.

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

INSPECT HIGH-TENSION CORD RESISTANCE

Using an ohmmeter, measure the resistance without dis-
connecting the cap.

Maximum resistance: 25 k{} per cord
if resistance exceeds maximum, check the terminals.

If necessary, replace the high-tension cord and/or dis-
tributor cap.

INSTALL HIGH-TENSION CORDS

{a) Install high-tension cords.

(b} Install the throttle body.
@ Install the throttle body with the four bolts.
¢ Connect the PCV hose.

® Connect the throttle cables or accelerator con
necting rod.

® Install the throttle body bracket.
® Connect the air cleaner hose.
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H30E28

IGO148

160004

IG-7.

INSPECTION OF SPARK PLUGS
(Conventional Tipped Type Spark Plug)

1.

REMOVE SPARK PLUGS

(a) Remove the high-tension cords.
{See page 1G-6)

b} Using SST, remove the spark plug.
SST 09155-16100

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 Q20R-U
NGK BCPRGEY

ADJUST ELECTRODE GAP

Carefully bend the outer electrode fo obtain the correct
electrode gap.

Correct electrode gap: 0.8 mm (0.031 in.}

INSTALL SPARK PLUGS

{a) Using SST, install and torque the spark plug.
SST 09155-16100

Torque: 180 kg-cm (13 ft-Ib, 18 N-m)
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Megger

1

Ground

1G0147

1GO598

1GQ143

NS

(Platinum fipped Type Spark Plug)

CAUTION:
o Never use a wire brush for cleaning.

o Never attempt to adjust gap on used plug.

& Spark plugs should be replaced every 60,000 miles
{100,000 km}.

INSPECT ELECTRODE

fa) If using a megger (insulation resistance meter):
® Remove the high-tension cords. (See page |G-6)
® Measure the insulation resistance.

Correct insulation resistance: 10 M{} or more

If less than 10 M{) , proceed to step 2.

{b) I not a megger:
® Quickly race the engine to 4,000 rpm five times.

® Using SST, remove the spark plug. (See procedure
below)

SST 09155-16100

® Visually inspect the spark plugs.
If the electrode is dry ..... Okay
If the electrode is wet ..... Proceed to step 3

REMOVE SPARK PLUGS

{a) Remove the high-tension cords. (See page IG-6)
{b) Using SST, remove the spark plug.

SST 09155-16100



IGNITION SYSTEM — On-Vehicie inspection (7M-GE) -16-9

{ o

0.8 mm (TM-GTE)

1.1 mm (7M-GE) I

GO T IGDIST

160152

50598}

3.

VISUALLY INSPECT SPARK PLUGS
Check the spark plug for thread or insulator damage. -
If abnormal, replace the plug.

Recommended spark plugs:
7M-GE ND PQ16R "
NGK BCPR5EP11
7M-GTE ND PQ20R-P8
NGK BCPREEP-NS

INSPECT ELECTRODE GAP

Maximum electrode gap:
7TM-GE 1.3 mm (0.051 in.)
IM-GTE 1.0 mm (0.039 in.)

if the gap is greater than maximum, replace the plug.

Correct electrode gap of new plug:
7M-GE 1.1 mm {0.043 in.)
IM-GTE 0.8 mm (0.031 in.}

if adjusting the gap of a new plug, bend only the base of
the ground electrode, do not touch the tip.
CLEAN SPARK PLUGS

If the electrode has traces of wet carbon, allow it to dry
and then clean with a spark plug cleaner.

Air pressure: Below 6 kg/cm? (85 psi, 688 kPa)
Duration: 20 seconds or less

NOTE: If there are traces of oil, remove it with gasoline
before using the spark plug cleaner.

INSTALL SPARK PLUGS

{a) Using SST, install and torque the spark plug.
S8T 09155-16100
Torgue: 180 kg-cm {13 #t-ib, 18 N'm)

(b} Install the high-tension cords.
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IGNITION SYSTEM — On-Vehicle Inspection (7M-GE)

1G0599
160854

INSPECTION OF IGNITION COIL

1. DISCONNECT HIGH-TENSION CORD
(See page 1G-6)

2.  INSPECT PRIMARY COIL RESISTANCE

Using an ohmmeter, measure the resistance between the
positive {+) and negative {~) terminals.

Primary coil resistance (cold):
MA 024-0.30Q
MS 041-05010

If the resistance is not as specified, replace the ignition
coil.

3. INSPECT SECONDARY COIL RESISTANCE

Using an ochmmeter, measure the resistance between the
positive (+) terminal and high-tension terminai.

Secondary coil resistance (cold):
MA 92-124%0
MS 10.2 - 13.8 k{}

If the resistance is not as specified, replace the ignition
coil.

4, RECONNECT HIGH-TENSION CORD

(See page 1G-6)

INSPECTION OF IGNITER
{See procedure 1G-5}
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NE Pickup  G1 Pickup G2 Pickup
1GO801

1S.4-2.4

INSPECTION OF DISTRIBUTOR

1l

INSPECT AIR GAPS

Using a thickness gauge, measure the gap between the
signal rotor and pickup coil projection.

Air gap: 0.2 — 0.4 mm (0.008 — 0.016 in.)
If the gap is not as specified, replace the distributor.

INSPECT PICKUP COILS

Using an ohmmeter, check resistance of the pickup coil.
G1 pickup coil resistance:
G1-G& 140~-180 O
G2 pickup coil resistance:
G2-GS© 140-~180 Q)
NE pickup coil resistance:
NE-GS 140- 180 )

If the resistance is not as specified, replace the distributot.



1Q-12 IGNITION SYSTEM — On-Vehicle Inspection (7M-GTE)

ON-VEHICLE INSPECTION
(7M-GTE)

SPARK TEST

NOTE: Perform this test to check that voltage is coming
from the ignition coil to spark plug.

1. DISCONNECT NO.1 AR CLEANER HOSE

2. DISCONNECT FOLLOWING CABLES AND ROD:
(a) Accelerator fink w/ cable
{b) Accelerator rod

) A/
Throttle cable

3. REMOVE I1SC PIPE

{a} Disconnect the six hoses from ISC pipe.
(o) Remove the two boits and ISC pipe.

4. REMOVE PCV PIPE WITH HOSES
(a} Remove the oxygen sensor wire from two clamps.
(b} Disconnact the No.4 PCV hose from the PCV pipe.
) Remove the two bolts.

{d) Disconnect the PCV pipe with hoses from the
cylinder head covers and throttle body.

o

EM331¢%

6. REMOVE INTAKE AIR CONNECTOR

(a) Disconnect the air valve hose from the intake air con-
nector.

{o) Loosen the ciamp and remove the two bolts.
{e] Remove the intake air connector.
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eh608
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G887

6. REMOVE léNITION COIL COVER

{a)
(b}

Remove the oil filler cap.
Remove the five nuts and ignition coil cover

N
i
|

7. REMOVE IGNITION COIL WITH BRACKET

(a)
(o)

{c)

)

Remove the nut.

Disconnect the No.1 and No.2 high-tension cords
from the ignition coil and clamp.

Remove the ignition coil with bracket and high-ten-
sion cords.

Remove the No.1 and No.2 high-tension cords from
the spark plugs.

8. REMOVE SPARK PLUGS
Using SST, remove the spark plug.
ST 09155-16100

9. PERFORM SPARK TEST

(@)
(b)
{c)
{d)

(e)

install the oil filler cap.
Install the spark plugs to each high-tension cord.
Ground the spark plug.

Disconnect the solencid resistor and cold start injec-
tor connectors.

See if spark occurs while engine is being cranked.

INSPECTION OF HIGH-TENSION CORDS

INSPECT HIGH-TENSION CORD RESISTANCE
Using an ohmmeter, measure the resistance.
Maximum resistance: 26 k(! per cord
If resistance exceeds maximum, check the terminals.
If necessary, replace the high-tension cord.

INSPECTION OF SPARK PLUGS
(See pages 1G-7, 8}
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1G-14 IGNITION-SYSTEM — On-Vehicle Inspection (7M-GTE)

i ¥GOBE8

1GO§70

No continuity

Q@

C

1G0§72

INSPECTION OF IGNITION COIL-

1.

INSPECT POWER SOURCE LINE

(a) Disconnect the high-tension cord from the ignition
coil. '

(b} Disconnect the ignition coil connectors.
{e}  Turn the ignition switch ON.

{d) Using a voltmeter, measure the voitage between ter-
minal 1 and body ground.

Voltage: Approx. 12V

INSPECT PRIMARY COIL RESISTANCE

Using an ohmmeter, measure the resistance between the
positive (+) and negative (—) terminals.

Primary coil resistance {cold): 0.3 —-0.5 (1

NOTE: Because is inside the coil, it is impossible to
measure secondary coil resistance.

INSPECT IGNITION COIL GROUND

Using an ohmmeter, check that there is no continuity be-
tween the ignition coil terminal and body ground.

IF NECESSARY, REPLACE IGNITION COIL

Using a hexagon key wrench 3 mm {0.12 in), replace the
ignition coil.
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iINSTALL IGNITION COIL WITH BRACKET
{a) Connect the ignition coll connector.

b) Install the high-tension cords as shown in the illustra-
tion; No.&6 and No.8, No.3 and No.4, and No.1 and

No.2.

1G-16

6.

{c} Install and torque the nut.
Torque: 55 kg-cm {48 in.-lb, 5.4 N'm)
CAUTION: Do not over tighten the nut.

INSTALL IGNITION COIL COVER
{a)} Rermove the oil filler cap.

(b} install the ignition coil cover with the five nuts.

{c) install the oil filler cap.

INSTALL INTAKE AIR CONNECTOR
{a} Install the intake air connector.
6} tnstall and tighten the two bolts.
{c} Tighten the clamp.

{di Connect the air valve hose.

35|
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‘8. INSTALL PCV PIPE WITH HOSES

(a} Install the PCV pipe with hoses to throttle body and
cylinder head cover.

(b} Install and tighten the two bolts.
{¢) Connect the No.4 PCV hose.

(@) Install the oxygen sensor wire to the two PCV pipe
clamps. .

EM3311

8. INSTALL ISC PIPE
{a) Install the ISC pipe with the two bolts.
{b) Connect the six hoses to ISC pipe.

10. CONNECT FOLLOWING CABLES AND ROD:

(a) {(A/T)
Throttle cable

{o) Accelerator rod
{c) Accelerator link w/ cable

11. CONNECT NO.1 AIR CLEANER HOSE
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Voltmeter

Ohmmeter

IGCH80

1G0ag!1

'INSPECTION OF IGNITER -

1.

21

CHECK POWER SOURCE LINE VOLTAGE
{a) Disconnect the connector 6-P.
(b} Turn the ignition switch ON.

{e)  Using a voitmeter, connect the positive (+} probe to
the terminal 3 of harness side and negative (—) probe
to the body ground.

Voltage: Approx. 12V
{d) Connect the connactor 6-P.

CHECK POWER TRANSISTOR [N IGNITER

{a) Disconnect the connector 4-P,

(b} Disconnect each ignition coil from its connector.
(€} Tum the ignition switch ON.

(d} Using an chmmeter, connect terminal 2 of the igni-
tion coil C and body ground.

(e} Using a 3 V dry cell battery, apply voltage to terminal
2 of the connector 4-P.

As voltage is applied, check that there is momentary
continuity.

(f) Using an ohmmeter, connect terminal 2 of the igni-
tion coil A and body ground.

(@) Using a 3V dry cell battery, apply voltage to terminal
4 of the connector 4-P.

(h) With terminal 4 connected apply voltage to terminal
2 of connector 4-P.
As you apply voltage, check that there is momentary
continuity.

i}  Using an ohmmeter, connect terminal 2 of the igni-
tion coil B and body ground.

} Using a 3 V dry cell battery, apply voltage to terminal
3 of the connector 4.P,

(k) With terminal 3 connected apply voltage to terminal
2 of connector 4-P,

As you apply voltage, check that there is momentary
continuity.
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IGNITION SYSTEM — On-Vehicle Inspection (7M-GTE)

NE Pickup

G1 Pickup

F5458

|S-4-2. A

- INSPECTION OF-CAM POSITION SENSQR
G2 Pickup 1.

INSPECT AIR GAP

Using a thickness gauge, measure the gap between the
signal rotor and pickup coil projection.

Air gap: 0.2 — 0.4 mm (0.008 — 0.016 in.)

If the gap is not within specification, replace the cam posi-
tion sensor.

INSPECT PICKUP COILS

Using an chmmeter, check resistance of the pickup coil.

@1 pickup coil resistance:
G1—-G© 140—-180Q

G2 pickup coil resistance:
G2-GS 140-180 O

NE pickup coil resistance:
NE-GS 140 - 180 Q)

If the resistance is not as specified, replace the cam posi-
tion sensor.

S g
B W




IGNITION SYSTEM — Distributor {7M-GE)

1G-19

DISTRIBUTOR (7M-GE) -~
COMPONENTS -

Packing

& —————— ¢ O-Ring

= ® Straight Pin

® Non-reusable part

1GCE02

REMOVAL OF DISTRIBUTOR

1. DISCONNECT HIGH-TENSION CORDS FROM
DISTRIBUTOR CAP

2. DISCONNECT DISTRIBUTOR CONNECTOR
3. REMOVE DISTRIBUTOR CAP AND PACKING

4. SET NO.1 CYLINDER TO TDC/COMPRESSION
{a) Remove the oil filler cap.

b} Look through oil filler hole and turn the crankshaft
@ clockwise until the cam nose can be seen.

IGOB86
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*{e); Tum the crankshaft counterclockwise approximate
1200
{d) Tum the crankshaft again approximately 10° to 4¢

clockwise so that the timing belt cover TDC mark an
the crankshaft pulley TDC mark are aligned.

5. REMOVE DiSTHIBUTOR
(@) Remove the hold-down bolt,

(o) Pull out the distributor from the cylinder head.

16068086]

6. REMOVE O-RING

180136
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IGNITION SYSTEM — Distributor (7M-GE)

Groove
Matchmark
Drilled Mark

160607

60810

Goa1

Groove
\ Matchmark

\\

Drilled Mark

160097

(G0R82

i 1
REPLACEMENT OF DISTRIBUTOR DHIVERR:
GEAR

1. GRIND DRIVEN GEAR AND PIN

{a} Align the drilled mark on the driven gear with the
groove of the housing. :

(b} Place a matchmark on the distributor shaft that
aligns with the groove of the housing.

{e) Using a grinding wheel, grind the gear and pin,
CAUTION: Be careful not to damage the shatt,

2. REMOVE PIN AND DRIVEN GEAR

(8} Using a punch and hammaer, drive out the pin.
(b} Remove the driven gear and discard it.

3. INSTALL NEW DRIVEN GEAR AND PIN

(@) Align the matchmark with the groove of the housing.

(b)  Align the drilled mark on the new driven gear with the
groove of the housing.

(e} Using 2 punch and hammer, peen both ends of the
pin.
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'INSTAL_LATIOI(i OF DISTRIBUTOR
1. CHECK NO.1 CYLINDER TO TDC/COMPRESSION
2. INSTALL DISTRIBUTOR

{a) Install a new O-ring to the distributor.

NOTE: Always use a new O-ring when installing the dis- _
tributor. N

{b) Align the drilled mark on the driven gear with the
groove of the housing.

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

{d) Lightly tighten the hold-down boit.

“Driled Mark %

1G0607 1G080EY

INSTALL DISTRIBUTOR CAP
4., CONNECT DISTRIBUTOR CONNECTOR

6. CONNECT HIGH-TENSION CORDS TO DISTRIBUTOR
CAP

6. ADJUST IGNITION TIMING {See page EM-17}
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IGNITION SYSTEM — Cam Position Sensor {7M-GTE)

CAM POSITION SENSOR (7
COMPONENTS ‘

GTE)

nE T A 1)

€ Pin

4 O-Ring
& Gear

Position Sensor Housing

Packing
Dust Proof Cover

4 Non-reusable part

REMOVAL OF CAM POSITION SENSOR

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

2. DISCONNECT CAM POSITION SENSOR CONNECTOR

3. SET NO.1 CYLINDER TO TDC/COMPRESSION
(a} Remove the oil filler cap.

{b} Look through oil filler hole and turn the crankshaft
@ clockwise until the cam nose can be seen.

w0686
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IGNITION SYSTEM — Cam Position Sensor {7M-GTE)

EM3B27,

EM3528

() Tumsthe crankshaft counterclockwise approximately
120°, ‘

{d) Turn the crankshaft again approximatel;r 10° to 40°
clockwise so that the timing belt cover TDC mark and
the crankshaft pulley TDC mark are aligned.

4. REMOVE NO.4 AIR CLEANER PIPE WITH NO.1 AND
NO.2 AIR CLEANER HOSES

5. REMOVE NO.7 AIR CLEANER HOSE WITH AIR FLOW
METER AND AIR CLEANER CAP

fa) Disconnect the three air hoses and PCV hose.
(b} Disconnect the air flow meter connector.
{c) Disconnect the PS idle up air hose.

{d) Loosen the clamps and remove the boit.

{e) Remove the No.2 air cleaner hose with air flow meter
and air cleaner cap.

6. REMOVE PS RESERVOIR TANK
Remove the two bolis, nut and reservoir tank with bracket.
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1G0&84

Groove
Matchmark

Dritied Mark

1GDB75

1G0878

1GO6177

FAANT

7I

1Q-26

REMOVE CAM POSITION SENSOR
{a} Remove the hold-down bolt.

(b} Pull out the cam position sensor from the cylinder
head.

REMOVE O-RING

REPLACEMENT OF CAM POSITION SENSOR
DRIVEN GEAR

1.

GRIND DRIVEN GEAR AND PIN

(@) Align the drilled mark on the driven gear with the
groove of the housing.

{b) Place a matchmark on the cam position shaft that
aligns with the groove of the housing.

lc} Using a grinding wheel, grind the gear and pin.
CAUTION: Be careful not to damage the shaft.

REMOVE PIN AND DRIVEN GEAR

{fa} Using a punch and hammer, drive out the pin.
{b) Remove the driven gear and discard It.

INSTALL NEW DRIVEN GEAR AND PIN

{a} Align the matchmark with the groove of the housing.

(b)  Align the drilled mark on the new driven gear with the
groove of the housing.

A bty el B W S
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IGNITION SYSTEM — Cam Position Sensor {7M-GTE)

e

— Groove

PEE N iy, Pongs”
-

{c) Using a bunch and hammer, peen both ends of the
pin.

INSTALLATION OF CAM POSITION SENSOR

CHECK NO.1 CYLINDER TO TDC/COMPRESSION

INSTALL CAM POSITION SENSOR
(a) Install a new O-ring to the cam position sensor.

NOTE: Always use a new O-ring when installing the cam
position sensor.

{b) Align the drilled mark on the driven gear with the
groove of the housing.

{e) Insert the cam position sensor,aligning the center of

the flange with that of the bolt hole on the cylinder
head.

{d} Lightly tighten the hold-down bolt.

INSTALL PS RESERVOIR TANK

Install the PS reservoir tank with bracket with the two
boits and nut.

INSTALL NO.7 AIR CLEANER HOSE WITH AIR FLOW
METER AND AIR CLEANER CAP

{a} Install the No.7 air cleaner hose with air flow meter
and air cleaner cap.

(b) Install the bolt and tighten the clamps.
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(e} Connect the PS idle up air hose.
{d) Connect the air flow meter connector.
(e} Connect the PCV hose and three air hoses.

INSTALL NO.4 AIR CLEANER PIPE WITH NO.1 AND
NO.2 AIR CLEANER HOSES

CONNECT CAM POSITION SENSOR CONNECTOR

WARM UP ENGINE
Allow the engine to reach normal operating temperature.

ADJUST IGNITION TIMING (See page EM-17)

e
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IN-2 INTRODUCTION — How to Use This Manual

e

HOW TO USE THIS MANUAL

To assist you in finding your way through this manual, the Sec-
tion Title and major heading are given at the top of every page.

An INDEX is provided on the 1st page of each section to guide
you to the item to be repaired.

At the beginning of each section, PRECAUTIONS are given
that pertain to &/f repair operations contained in that section.
Read these precautions before starting any repair task.

TROUBLESHOOTING tables are included for each system to
help you diagnose the system problem and find the cause. The

repair for each possible cause is referenced in theﬁremedy col-
umn to quickly lead you to the solution.

REPAIR PROCEDURES

Most repair operations begin with an overview illustration. It

identifies the components and shows how the parts fit
together.

Example:

&»—————Snap Ring

Spacer
Key-—-——-———m__

@——-—Oil Pump Shaft Drive Gear

¢ Union Bolt

Qil Pump Body
Ol Pump Strainer
Oil Pump
Drive Shaft
[ Oil Pump
Plug—————-% U;nil“ Driven Gear
?.
Spring (%

[75 (65 in-1b, 7.9 }————é

[kg-cm (-1, N'm] : Specified torque
4 Non-reusable part

LUOS53.




INTRODUCTION — How to Use This Manual IN-3

The procedures are prééented in a step-by-step format:
@ The illustration shows what to do and wherT to do it
® The task heading tells what to do.

® The detailed text tells Aow to perform the [task and gives
other information such as specifications and wamings.

Example:

/ Task heading: what to do

2. IF NECCESSARY, REPLACE DRIVE SHAFT BEARING
Using SST, replace the No.1 bearing by using No. 2 bear-
ing as a guide.

lustration: SST 09215-00100 (09215-00120, 09315-00160,
(G ustration: 09215-00160, 09215-00210, 09314-00220)
what to do and where
Set part No. Component part No.

Detail text: how to do it

i) Tighten the No. 3 and No. 7 bearing cap bolt a little at
a time and in the sequence shown Jn the figure.

Torque: 500 kg-cm (36 ft-ib, 49 N-my}

Specification

This format provides the experienced technigian with a FAST
TRACK to the information needed. The upper case task heading
can be read at a glance and only when ndcessary, the text
below it provides detailed information. Important specifications
and warnings always stand out in bold type.

REFERENCES

References have been kept to a minimum. However, when they
are required you are given the page to go to.

SPECIFICATIONS

H Specifications are presented in botd type throughout the text in
; the applicable step. You never have to leave the procedure to
look up your specifications. All specifications are also found in
Appendix A, Specifications, for quick reference.

WARNINGS, CAUTIONS, NOTES:

® WARNINGS are presented in bold type, and indicate there is
a possibility of injury 10 you or other pepple.

® CAUTIONS are also presented in bold type, and indicate the
possibility of damage to the componenis being repaired.

® NOTES are separated from the text but do not appear in bold

type. They provide additional informatipn to help you effi-
ciently perform the repair.

———‘—
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IN-4 INTRODUCTION — General Repair Instructions

Seal Lock Adhesive

IDENTIFICATION INFORMATION
ENGINE SERIAL NUMBER

The engine serial number is stamped on the right side of the
cylinder block.

GENERAL REPAIR INSTRUCTIONS

1.

Use fender, seat and floor covers to kesp the vehicle clean
and prevent damage.

During disassembly, keep parts in order to facilitate
reassembly.

Obssrve the following:

(a) Before performing electrical work, disconnect the
negative (—) cable from the battery terminal.

b} If itis necessary to disconnect the battery for inspec-
tion or repair, always disconnect the cabie from the
negative (—) terminal which is grounded to the vehi-
cle body.

¢} To prevent damage to the battery terminal post,
loosen the terminal nut and raise the cabie straight up
without twisting or prying it.

(d} Clean the battery terminal posts and cable terminals

with a shop rag. Do not scrape them with a file or
other abrasive object.

{e} Install the cable terminal to the battery post with the
nut loose, and tighten the nut after installation. Do
not use a hammer to tap the terminal onto the post.

{fi Be sure the cover for the positive {+} terminal is pro-
perly in place.

Check hose and wiring connectors to make sure that they
are sacure and correct.
Non-reusable parts

(a) Always replace cotter pins gaskets, O-rings, oil seals,
atc. with new ones.

(b} Non-reusable parts are indicated in the component
illustrations by the 4" symbol.
Precoated Parts

Precoated parts are the boits, nuts, ete. which are coated
with a seal lock adhesive at the factory.

{a) If a precoated part is retightened, loosened or caused -
to move in any way, it must be recoated with the
specified adhesive.
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as

WRONG

-

CORRECT

-

NOCO

10.

11.

12.

(b} Recoating of Precoéted Parts

{1) Clean off the old adhesive from the part's
threads.

(2} Dry with compressed air.

{(3) Apply the specified seal lock adhesive to the
part's threads.

{c) Precoated parts are indicated in the component
illustrations by the %’ syrmbol.

When necessary, use a sealer or gaskets to prevent leaks.

Carefully observe all specifications for bolt torques.
Always use a forque wrench.

Use of special service tools (SST) and special service
materials (SSM} may be required, depending on the nature
of the repair. Be sure to use SST and SSM where specified
and follow the proper work procedure. A list of SST and
SSM can be found at the back of this manual.

When replacing fuses, be sure the new fuse is the correct
amperage. DO NOT exceed the fuse amp rating or use one
of a lower rating.

Care must be taken when jacking up and supporting the

vehicle. Be sure to lift and support the vehicle at the
proper locations.

(a) If the vehicle is to be jacked up only at the front or

rear end, be sure to block the wheels in order to
ensure safety.

(b} After the vehicle is jacked up, be sure to supportit on
stands. it is extremely dangerous to do any work on
the vehicle raised on a jack alone, even for a small job
that can be finished quickly.

Observe the following precautions to avoid damaging the
parts:

{al 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 elactricity.)

(b} Be careful not to drop electrical components, such as
sensors or relays. If they are dropped on a hard floor,
they should be replaced and not reused.

{c) When disconnecting vacuum hoses, pull on the end
of the hose, not the middle.

{d} When separating electrical connectors, pull on the
connector itself, not the wires.
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DESCRIPTION

-LUBRICATION SYSTEM — Description

A fully pressurized, fully filtered lubrication system has been adopted for this engine.
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LUBRICATION SYSTEM — Description

A pressure feeding lubrication system has been
adopted to supply oil to the moving parts of this
engine. The fubrication 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 oit pump. After it passes
through the oil filter, it is fed 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 gra-
vity to the oil pan. A dipstick on the side of the
cylinder block is provided to check the oil jeve!.

OiL PUMP

The oil pump pumps up oil from the oil pan and
sends it under pressure to the various parts of the
engine. An oil strainer is mounted in front of the
inlet to the oil pump. The oil pump itself is a gear
pump, which uses a drive gear and driven gear
inside the pump body. When the drive gear
rotates, the driven gear rotates in the opposite
direction. When the gear teeth disengage oil is

drawn in, and when the gear teeth engage oil is
discharged.

OiL PRESSURE REGULATOR

At high engine speeds, the engine oil supplied
by the oif pump exceeds the capacity of the engine
10 utilize it. For that reason, the oil pressure regula-
101 warks to prevent an oversupply of oit. During
normal oit supply, a coil spring and valve keep the
bypass closed, but when too much oil is being fed,
he piessure becomes extremely high, overpower-
g 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.

Ly-3
OIL FILTER

The oil filter is a full flow type filter with a built-
in paper filter elernent. Particles of meta[ from
weat, aitborn dirt, carbon and other impurities can
get in the oi! duting use and could cause acceler-
ated wear or siezing if 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 gle-
mant becomes clogged with impurities. The relief
valve opens when the oil pressure overpowers the
force of the spring. Oil passing through the relief
valve bypasses the oil fiiter and flows directly into
the main oil hole in the engine.
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LU-4

LUBRICATION SYSTEM — Troubleshooting

TROUBLESHOOTING

Problem

Possible cause Remedy Page
Qil leakage Cylinder head, cylinder block or oil pump Repair as nacessary
body damaged or cracked
Qil seal faulty Replace oil seal EM-84
Gasket faulty Replace gasket
Low oil pressure Oif leakage Repair as necessary
Relief valve faulty Repair relief valve LU-8
Qil pump faulty Repair oil pump Lu-8
Engine oit poor quality Replace engine oil LU-8
Crankshaft bearing faulty Replace bearing EM-B5
Connecting rod bearing faulty Replace bearing EM-85
Oil filter clogged Replace oil filter LU-8
High oil pressure Relief valve faulty Repair relief valve LU-8
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svonAON SYSTEM — Oil Pressure Check ™" /i .t

.. .. Lu-B
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LU0310

EM1763

LUO3S0

'OIL PRESSURE CHECK ~ ~ "

1.

CHECK ENGINE OIL QUALITY

Check the ol for deterioration, entry of water, diséo!oring
or thinning.
I oil quality is poor, replace the oil.

Europe (7M-GE) and Australia

Use APl grade SE, SF or better and recommended
viscosity oil.

Europe {7M-GTE)

Use APl grade SF or better and recommended
viscosity oil.
Others

Use API grade SC, SD, SE, SF or better and recom-
mended viscosity oit.
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.

REMOVE OIL PRESSURE SENDER GAUGE

INSTALL OIL PRESSURE GAUGE

START ENGINE

Start engine and warm it up to normal operating tem-
perature,

MEASURE OlL PRESSURE

Qil pressure:
At idle 0.3 kg/cm? {4.3 psi, 29 kPa)
or more
At 3.000 rpm 2.5 — 5.0 kg/cm
{36 — 71 psi, 245 — 490 kPa)

NOTE: Check for oil leakage after reinstalling the oil
pressure sender gauge.



LUBRICATION SYSTEM — Replacement of Engine Qil and Oil Filter

LU-7.

LUO490]

LUOB 26|

{d) Lightly screw in the oil filter to where you feel resis-

tance.

{e} Then, using SST, tighten the oil filter an extra 3/4

turn.
S8T 09228-07500

3. FILL WITH ENGINE OIL

(a} Clean and install the oil drain plug with a new gasket.

Torque: 350 kg-cm (25 ft-Ib, 34 N'm)

{b) Fill the engine with new oil.
Qil capacity:
Dry fill
7M-GE MA (GCC Countries”)
5.0 liters (5.3 US qts, 4.4 Imp. qts)
7M-GE MA {(Others)
4.9 liters (5.2 US qts, 4.3 Imp. gts)
TM-GE MS

6.3 liters (5.8 US qts, 4.7 Imp. gts)
7M-GTE (A/T)

5.0 liters (5.3 US qts, 4.4 Imp. qts)
7M-GTE (M/T)

5.1 liters (5.4 US qts, 4.5 Imp. qts)
Drain and refii
w/o oil filter change
MA
3.9 liters (4.1 US qts, 3.4 Imp. qts)
MS

4.1 liters (4.3 US qts, 3.6 Imp. qts)
w/ oil filter change
MA

4.2 liters (4.4 US qts, 3.7 Imp. qts)
MSs

4.4 liters {4.7 US qts, 3.9 Imp. qts)
4, START ENGINE AND CHECK FOR LEAKS

5. RECHECK ENGINE OIL LEVEL (See page LU-B)

* GCC Countries: Soudi Arabia, Sultanate of Oman,
Bahrain, United Arab Emirates, Qatar, Kuwait.
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LU-6 LUBRICATION SYSTEM — Replacement-of Engine Oil and Oif Filter

LUQ408

_Luosse

REPLACEMENT OF ENGINE OIL
AND OIL FILTER

1.

DRAIN ENGINE OIL
{a) Remove the oil filler cap.

{b) Remove the oil drain plug and drain the oil into a con-
tainer.

REPLACE OIL FILTER

{a) Using SST, remove the oil filter (located on right side
of the engine block).

SST 09228-07500

NOTE (7M-GTE}: Remove the oi! filter taking it over the
engine mounting bracket and down between the bracket
and No. 1 suspension crossmember.

{b} Clean and check the oil filter installation surface.

-

(c} Apply clean engine oil to the gasket of the new oil
filter.
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LUBRICATION SYSTEM -- Replacement of Engine Oil and Oil Filter LU-7.

{d) Lightly screw in the oil filter to where you feel resis-
tance.

e} Then, using SST, tighten_the oil filter an extra 3/4
turn,

SST 09228-07500

LU0490

“ R

3. FILL WIiTH ENGINE OIL
{a} Clean and install the ail drain plug with a new gasket.
Tarque: 350 kg-cm (25 ft-Ib, 34 N-m}
{(b) Fill the engine with new oil.
Oil capacity:
Dry fill
7M-GE MA (GCC Countries®)

5.0 liters (5.3 US qts, 4.4 Imp. qts)
7M-GE MA (Others)

Luos28| 4.9 liters (5.2 US qts, 4.3 mp. gts)
7M-GE MS

5.3 liters (5.6 US qts, 4.7 Imp. qts)
7M-GTE (A/T)

5.0 liters (5.3 US qts, 4.4 Imp. qts)
7M-GTE (M/T)

5.1 liters (5.4 US qts, 4.5 Imp. qts)
Drain and refil

w/o oil filter change
MA

3.9 liters (4.1 US qts, 3.4 Imp. qgts)
MS

4.1 liters (4.3 US qts, 3.6 Imp. qts)
w/ oil filter change
MA

4.2 liters (4.4 US qts, 3.7 Imp. gts)
MS

4.4 liters (4.7 US qts, 3.9 Imp. gts)
4. START ENGINE AND CHECK FOR LEAKS

5. RECHECK ENGINE OiL LEVEL {See page LU-5)

* GCC Countries: Soudi Arabia, Sultanate of Oman,
Bahrain, United Arab Emirates, Qatar, Kuwait.



LU-8 LUBRICATION $YSTEM — Oii Pump

OIL PUMP
COMPONENTS

MA

Snap Ring
Spacer

Oil Pump 8haft Drive Gear

@-——Union Bolt

Qil Pump Outlet Pipe

Oil Pump Strainer Qil Pump Body

Qit Pump
Drive Shaft MS
Oit Pump
Driven Gear
av—————————8nap Ring
&&— Spacer
—Key
Oit Pump Shaft ﬁ,ﬁ

Drive Gear

Union Bolt ~

Oil Pump Qutlet Pipe

Oil Pump Drive Shaft

Qil Pump
Driven Gea-

@y

Plug

Spring
Relief Valve é

Qit Pump Cover
¢ Non-reusabie part
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LUBRICATION SYSTEM — Oil Pump QLu-p

L0527

REMOVAL. OF OIL PUMP I
{See page LU-8)

1.

DRAIN ENGINE OIL
{a) Remove the oil filler cap,

{b) Remove the oil drain plug and drain the oil into a con-
tainer.

REMOVE OIL PAN
{a) Remova the dipstick.
b) Remove the bolts and nuts.

() Insert the blade of SST between the cylinder block

and oil pan, cut off applied seaier and then remove
the oil pan.

SST 09032-00100

CAUTION: Be careful not to damage the oil pan
flange.

REMOVE 0OIL PUMP
{8} Loosen the union nut of the oil pump outlet pipe.

b}  (MA)
Remove the mount bolt of the oif pump strainer stay,

{c) Remove the bolt and oil pump.
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LUBRICATION SYSTEM — Qil Pump

LUO533)

1U0S31

LUOS536 i

LUDS3S

DISASSEMBLY‘OF OIL PUMP
(See page LU-8}

1.

REMOVE OIL PUMP OUTLET PIPE
{a) Unstake the lock washer.

(b} Remove the union bolt, fock washer, 0il pump outlet
pipe and gasket.

(MA)
REMOVE OIL PUMP STRAINER

Remove the two bolts, oil pump strainer and O-ring.

REMOVE RELIEF VALVE

Unscrew the relief valve plug, and remove the spring and
relief valve.

REMOVE OIL PUMP COVER
Remove the five bolts and oil pump cover.

REMOVE OIL PUMP DRIVEN GEAR

REMOVE OIL PUMP DRIVE SHAFT

Using snap ring pliers, remove the snap ring, spacer, shaft
drive gear, key and oil pump drive shaft.



LUBRICATION SYSTEM — Oil Pump

LUG3551

INSPECTION OF OIL PUMP RSt AR

1.

INSPECT RELIEF VALVE

Coat the valve with engine oil and check that it falig
smoothly inta the valve hole by its own weight,

if it does not, replace the relief valve, If necessary, replace
the oil pump assembly.

INSPECT BODY CLEARANCE

Using a thickness gauge, measure the clearance between
the driven gear and pump body.

Standard clearance: 0.105 — 0.175 mm

(0.0041 — 0.0069 in,)
Maximum clearance: 0.2 mm (0.008 in.)

If the clearance is greater than maximum, replace the gear
or oil pump assembly.

INSPECT GEAR BACKLASH

Using a thickness gauge, measure the back!ash as shown
in several places,

Standard backlash: 0.5 ~ 0.6 mm

{0.020 ~ 0.024 in.)
Maximum backlash: 0.9 mm (0.035 in.)

If the backlash is greater than maximum, reptace the oil
pump drive shaft and driven gear.

INSPECT SIDE CLEARANCE

Using a thickness gauge and precision straight edge,

measure the clearance between the gears and precision
straight edge.
Standard clearance: 0.03 — 0.09 mm

(0.0012 — 0.00356 in.)
Maximum clearance: 0.15 mm {0.0059 in.)

If the ciearance is greater than maximum, replace the drive
shaft and driven gear. If necessary, the oil pump assembly.
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Lu-12 LUBRICATION SYSTEM — Oil Pump

LUCE38

LUGS3T

LUG35Y

ASSEMBLY AND OPERATION CHECK OF OIL
PUMP

{See page LU-8)

1.

INSTALL OIL PUMP DRIVE SHAFT
Install the oil pump drive shaft, key, shaft drive gear,
spacer, and using snap ring pliers, install the snap ring.

INSTALL OIL PUMP DRIVEN GEAR

INSTALL OIL PUMP COVER
install the oil pump cover with the five bolts.
Torque the bolts.

Torque: 76 kg-cm (65 in.-ib, 7.4 N'm)

INSTALL RELIEF VALVE

Install the relief valve and spring with the relief valve plug.
Torque the plug.

Torque: 375 kg-cm (27 ft-1b, 37 N'm)

CHECK PUMP OPERATION

(a} Immerse the suction end of the pump into clean
engine oil and turn the shaft counterclockwise. Qil
should come out of the discharge hole.

b) Close the discharge hole with your thumb, and turn '

the shaft as before. The shaft shouid be difficult to
turn.




LUBRICATION SYSTEM — Oil Pump . LU-13

AU0633

LU0527

(MA)
INSTALL OIL PUMP STRAINER

() install 8 new O-ring to oit pump strainer.
{b) Install the oil pump strainer with the two bolts,
Torque: 130 kg-cm (9 ft-Ib, 13 N'm)

INSTALL OIL PUMP OUTLET PIPE

Instali the oil pump outlet pipe with a new lock
washer,gasket and the union bolt. Finger tighten the union
bolt.

INSTALLATION OF OIlL PUMP
(See pags LU-8)

1.

INSTALL OlL PUMP
(a) Install the oil pump with the bolt. Torque the bolt.
Torque: 220 kg-cm {16 ft-lb, 22 N'm)

(b) Install the mount bolt holding the oil pump strainer
stay to biock.

Torque: 60 kg-cm (52 in.-Ib, 6.8 N'm)

{e) Connect the outlet pipe with the union boit.
Torque the union bolt and nut.

Torgue: 350 kg-cm {25 ¥t-1b, 34 N-m)
{d) Stake the lock washer.
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LU-14

LUBRICATION SYSTEM — Oil Pump

2. INSTALL OIL PAN

{a) Remove any old packing (FIPG) material and be care-
ful 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 packing (FIPG) material from the gasket sur-
faces. .

_ ® Thoroughly clean all components to remove all the
loose material.

® Clean both sealing surfaces with a non-residue
solvent.

CAUTION: Do not use a solvent which will affect the
painted surfaces.

(b) Apply seal packing to the oil pan as shown in the
figure.

Seal packing: Part No. 08826-00080 or equivalent

® Install a nozzle that has been cut to a 5 mm (0.20
in.) opening.

{c) Install the oil pan with the bolts and nuts.
Torque: 130 kg-cm (9 ft-lb, 13 N-m)

3. FILL WITH ENGINE OIL {See step 3 on page LU-7)

LUOOS3

4. START ENGINE AND-CHECK FOR LEAKS
5. RECHECK OIL LEVEL (See step 2 on page LU-5)



OIL COOLER AND 0| PRE
REGULATOR (7M-GE) PRES

Bracket

Oil Pipe

s Pressure Regulator
- - ¢
.. . % & Gasket
~a . \\ Y
~ . ~ .
S ~ - ke
haN ~ N ~ 0
b ~

COMPONENTS
& Gasket
& Gaskot Spriu‘;I
Halief Vaive

-

o~ )
"

~

Oil Cooler

|k_g-cm {ft-tb, N-m! : Specified torque

& Non-reusable part

~
M
\\
& Union
Qil Cooler Hose & Gasket

Oil Cooler

" GEC Countries: $,ydj Arabia, Sultanate of Oman,

Bahrain, United £y, Emirates, Qatar, Kuwait U054
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COMPONENTS (Cont'd)

MS s d )
- ¢ Gasket
I 8B0 {47, 84) I
Spring
4 Gasket
- |, Relief Valve
Pressure Regulator
& Gasket
| @
@. O“"?rc
. @ Q@
?'\n b - . ‘\\\” o C >
. S 2

Qil Pipe AN %ﬁ\ \\_
A @? :
)

Union

& Gasket
Qil Cooler Hose

Qil Cooler

Qil Cooler Hosea

[kg-cm (ft-Ib, N'ml : Specified torqus

¥ Non-reusable part LS




“§

LUBRICATION SYSTEM — Oil Cooler and Oil Pressure Regulator (7M-GE) LU-17.

REMOVAL AND DISASSEMBLY OF OIL
PRESSURE REGULATOR

(See pages LU-15, 16)
1. DISCONNECT OIL HOSE

2. REMOVE OIL PRESSURE REGULATOR
Remove the two bolts, oil pressure regulator and gasket.

3. REMOVE RELIEF VALVE

Unscrew the plug, and remove the spring, relief valve and
gasket,

twosse

INSPECTION OF OIL PRESSURE REGULATOR
INSPECT RELIEF VALVE

Coat the valve with engine oil and check that it falls

smoothly into the valve hole by its own weight.
S If it does not, replace the relief valve. If necessary, replace
L, the oil pressure regutator assembly.
&

Luodas|

ASSEMBLY AND INSTALLATION OF OIL
PRESSURE REGULATOR

{See pages LU-1B, 16)
1. INSTALL RELIEF VALVE

Install the relief valve and spring with tha plug and a new
gasket. Torque the plug.

Torque: 375 kg-em (27 ft-Ib, 37 N-m)}

LU0458

2. INSTALL OIL PRESSURE REGULATOR

install the oil pressure regulator with the two baolts. Torque
the bolts.

Torque: 145 kg-cm {10 ft-Ib, 14 N'm)
3. CONNECT OIL HOSE

Le537




OIL COOLER AND OIL PRESSURE
REGULATOR (7M-GTE)

- COMPONENTS
Union Bolt
¥ Gasket

@-(r;-rr_, M . . .

Plug DR Oil Filter Bracket
& Gasket _ j {Oil Pressure Regulator) :
Spring 4 O-Ring ¢
Relief Valve [] .

No. 1 Qil Cooler Bracket )
Qil Filter

&> Bracket

¢ Gasket
Qil Cooler Hose

Qil Cooler Hose

LUD572 LUQE92

REMOVAL AND DISASSEMBLY OF OIL
FILTER BRACKET
1. REMOVE OIL FILTER BRACKET

Remove the union bolt, gasket, oil filter bracket and O-
ring.

2, REMOVE OIL FILTER
{See page LU-6)

3. REMOVE RELIEF VALVE

Unscrew the plug, and remove the spring, relief valve and
gasket. 3

LUQS34




LUBRICATION SYSTEM — Oit Cooier and Oil Pressure Regulator {7M-GTE) -~ CrLy-19
- ——

LUOSA

LUO538

INSPECTION OF RELIEF VALVE

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

If it does not, replace the relief valva. If necessary, replace
the oit fiiter bracket assembly.

ASSEMBLY AND INSTALLATION OF OIL
FILTER BRACKET

(See page LU-18)

1.

INSTALL RELIEF VALVE
(@) Install the relief valve and spring.

(b} Install and torque the plug with a new gasket.
Torque: 375 kg-cm (27 ft-1b, 37 N-m)}

INSTALL OIL FILTER
(See page LU-6)

INSTALL OIL FILTER BRACKET
{a) Install a new O-ring to bracket.
{b} Install a new gasket to union bolt.

{c) Put the oil filter bracket hole over the cylinder block
stud bolt and install the oil filter bracket with the
union bolt.

{d} Torque the union bolt.
Torque: 500 kg-cm (36 ft-ib, 49 N'm)

- ——————— W
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SERVICE SPECIFICATIONS — Engine Mechanical

Lty

ENGINE MECHANICAL
Specifications
;~,,'a Drive beit deflection or tension .. ., W/ 10 kg (22.1 [b, 98 N} w/ SST (Reference}
*Water Pump — Alternator New beit 10 = 12:mm 0.39 -~ 0.47 in. 70 - 80 kg
Used belt 15 ~ 17 mm 0.59 — 0.67 in. 30 - 45 kg
. Crankshaft - PS pump New beit 7- 8mm 0.28 - 0.31 in. b5 - 6b kg
Ussd belt 9 - 11 mm 035 ~043in. 25 - 40kg
' ‘Crankshaft — A/C compressor New beit MA 7 - 95 mm 0.28 - 0374 in. 53 = 77 kg
) - M8 -[ %5 =95mm 0295 -0374in. 53 - 77kg
i o _ Used belt MA | .10.6 ~12mm 0413-047in. 30-40kg
~MS | 10~13mm  039-051in. 30 -40kg
Engine coolant capacity
MA
w/ Heater or air con. M/T 8.1 liters 8.5 US gts 7.1 Imp. qts
-~ AT 8.0 liters 8.5 US gts 7.0 Imp. gts .
{' " w/o Heater or air con. M/T 7.5 liters 7.9 US gts 6.6 Imp. gts
AT 7.4 liters 7.8 US qgts 8.5 Imp. qts
MS (GCC Countires®)
w/ Heater or air con. 8.5 liters 9.0 US qts 7.5 Imp. qts
w/0 Heater or air con. 7.8 liters 8.2 US qts 8.9 Imp. gts
3 MS (Others)
- w/ Heater or air con. 7.8 liters 8.2 US qgts 6.9 Imp. qts
w/o Heater or air con. 7.1 liters 7.5 US qts 6.2 Imp. qts
Engine oil capacity
Dry fill
TM-GE MA (GCC Countires*®) 5.0 liters 5.3 US qgts 4.4 'mp. qts
7M-GE MA (Others) 4.9 liters 5.2 US qts 4.3 Imp. gts
7M-GE M3 5.3 liters 5.6 US qts 4.7 imp. qts
7M-GTE (M/T) 5.1 liters 5.4 US gts 4.5 Imp. qts
7M-GTE {A/T) 5.0 iiters 5.3 US gts 4.4 Imp. qts
Drain and refill
w/o Oil filter change
MA 3.9 liters 4.1 US gts 3.4 Imp. qts
MS 4.1 liters 4.3 US qts 3.6 Imp. qts
w/ Qil filter change
MA 4.2 liters 4.4 US qts 3.7 Imp. qts
MS 4.4 liters 4.7 US gts 3.9 Imp. gts
Battery specific gravity 1.25 — 1.27 when fully charged at 20°C (68°F)
High-tension cord resistance Limit 25 k{} per cord
Spark plug
Conventicnal tipped type
Type ND Q20R-U
NGK BCPRBEY
Air gap 0.8 mm 0.031 in.
Platinum tipped type
Type 7M-GE ND PQ16R
NGK BCPRBEP11
TM-GTE ND PQ20R-P8
NGK BCPRGEP-N8
Air gap 7M-GE 1.1 mm 0.043 in.
TM-GTE 0.8 mm 0.031 in.

: CCyCo‘untries: Saudi Arabia, Sultanate of Oman, Bahrain, United Arab Emirates, Qatar, Kuwait.




SERVICE SPECIFICATIONS — Engine Mechanical A-3

Speclflcatlons {Cont’d)

i Ignition timing T/M in N range | 10°BTDC @ idle
| " [w/ Terminals T (TE1) and E1 short-circuited]
Firing order 1-56-3-6-2-4
{1 Valve clearance (cold) Intake 0.16 — 0.25 mm 0.0059 - 0.0098 in.
P Exhaust ~ 0.20 - 0.30 mm 0.0079 — 0.0188 in.
Idle speed 7M-GE . -w/o TWC 800 rpm ’
' ‘w/ TWC 700 rpm
n o 7M-GTE 800 rpm
"1l Idie CO concentration . w/oTWC :|-10+05%
g IR . ‘w/ TWC 0<65%
. {I Dash pot setting speed g | - 2,000 rpm
i intake manifold vacuum at idle speed ~ - * 440 mmHg (17.32 inHg, 130 kPa) or more |
| ‘Compression pressure’ &t 260 rom B R
: | ' 7M-GE STO " 11.0 kg/cm? 166psi =~ 1,079 kPa
Q  Limit 9.0kg/em®  128'psi 883 kPa
aa TM-GTE " STD 10.0 kg/cm? 142 psi * 981 kPa
§ © Limit '9.0 kg/em? 128 psi 883 kPa
" || Differential of pressure between each chinder 1.0 kg/cm’ (14 psi, 98 kPa) or less
g»‘: g Cylinder head Warpage Cylinder block side Limit 0.10 mm 0.0039 in.
: of intake manifold side  Limit 0.10 mm 0.0039 in.
Exhaust manifold side Limit 0.10 mm 0.0039 in.
;: X Valve guide bore A “8TD 11.000 — 11.027 mm 0.4331 - 0.4341 in.|
. . 0/S 0.05 11,050 - 11.077 mm 0.4350 — 0.4361 in.
C Valve seat Refacing angle 30°, 45°, 60°
: Contacting angle 45° : )
! Contacting width 10-14mm - 0.039 — 0.055 in.
= | Valve guide inside diameter - 6,010 - 6030 mm  0.2366 - 0.2374 in.
| | bushing Outside diameter STD 11.033 - 11.044 mm 0.4344 - 04348 in.|
- . 0/S 0.05.{ 11.083 — 11.094 mm 04363 — 0.4368 in.
g Replacing temp. (Cylmder head side) .| 90°C .- . 194°F
%‘ “Valve Valve overall length ~ STD 98.15 mm 3.8642 in.
J - ) o Limit 97.756 mm 3.8484 in,
) ‘Valve face angle - _445°
1 Stem diameter intake | 5. 970 - 5.985 mm  0.2350 - 0.2358 in.
B ) Exhaust | 5.965 — 5.980 mm  0.2348 =0, 2354 in.
Stem oil clearance " STD Intake 0.025 - 0.060 mm 00010 - '.0024 in.
A Exhaust | 0,030 — 0.065 mm  0.0012 - 0.0028 in.
Limit  Intake 008mm  _  -00031in.
5 Exhaust 010 mm ~ 0.0039in.
Valve margin thickness  STD - - 1.3 mm 0.051 in.
e Limit 0.5 mm 0.020 in.
Valve spring Free length 41.84.-mm=s i oo+ 1,.6394 in.
installed height 85mm T 1,378 0n
Installed load &t 35 mm (1.378 in) net
‘STD 16 kg 36 1b 167 N
Squareness Limit 1.8 mm 0.059 in.
Valve lifter Lifter diameter ,8TD 27.975 - 27.986 mm 1. 1014 - 1.1018 in.
Oil clearance N STD 0015 - 0.046 mm  0.0008 = O. 001 8 in.
- ‘ - Limit - | 010 mm’ 0.0039 in. ° )
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SERVICE SPECIFICATIONS — Engi;\e' Mechanical

Specifications (Cont’d)

intake, exhaust Warpage
irr?fanﬁff'c?m aar';g’er Intake Limit 0.10 mm 0.00389 in.
Exhaust 7M-GE Limit 0.75 mm 0.0295 in.
7M-GTE Limit 0.50 mm 0.0197 in.
Intake chamber Limit 0.10 mm 0.0039 in.
Camshaft Thrust clearance STD 0.08 - 0.19 mm 0.0031 - 0.0075 in.
Limit 0.30 mm 0.0118 in.
Journal oil clearance
No. 1 STD 0.035 ~ 0.072 mm 0.0014 - 0.0028 in.
Limit 0.13 mm 0.0051 in.
No. 2 - No. 7 STD 0.025 - 0.093 mm 0.0010 - 0.0037 in.
Limit 0.13 mm 0.0051 in.
Journal diameter  No. 1 STD 26.949 - 26.965 mm 1.0610 - 1.0616 in.
No.2 - No. 7 STD 26.888 — 26.9756 mm 1.0586 - 1.0620 in.
Circle runout Limit 0.03 mm © 0.0012 in.
1. Cam lobe height
{ Intake 7M-GE (MA) STD 38.36 mm 1.5102 in.
Limit 38.00 mm 1.4961 in.
7M-GE (MS) STD 38.16 mm 1.5024 in.
Limit 37.85 mm 1.4901 in.
TM-GTE STD 38.35 mm 1.5098 in.
Limit 38.00 mm 1.4961 in.
Exhaust 7M-GE (MA) STD 38.36 mm 1.5102 in.
Limit 38.00 mm 1.4961 in.
Others STD 38.35 mm 1.5098 in.
Limit 38.00 mm 1.4961 in.
Idler puliey Free length 69 mm 2,72 in.
tension spring
Cylinder block Cylinder head surface warpage Limit 0.05 mm 0.0020 in.
Cylinder bore STD STD 82,99 - 83.04 mm 3.2673 ~ 3.2693 in.
Limit 83.24 mm 3.2772 in.
0/$ 0.50 Limit 83.74 mm 3.2968 in.
Cylinder block main journal bore
- STD Mark 1 64.024 - 64.030 mm 2.5206 - 2.5209 in.
'\ Mark 2 64.031 -~ 64.036 mm 25209 - 25211 in.
Mark 3 64.037 — 64.042 mm 2.5211 - 2.5213in.
U/S 0.25 64.022 - 64.046 mm 2.5205 - 2.5215 in.
Piston and Piston diameter 7M-GE STD 82.90 - 82.95 mm 3.2638 - 3.2658 in.
piston ring 0/S 0.50 | 83.40 - 8345 mm  3.2835 - 3.2854 in.
TM-GTE STD 8291 - 82.96 mm 3.2642 — 3.2661 in.
0/S 0.50 83.41 — 83.46 mm 3.2839 - 3.2858 in.
Piston oil clearance 7M-GE STD 0.08 - 0.10 mm 0.0031 —~ 0.0039 in.
Limit 0.13 mm 0.0051 in.
TM-GTE STD 0.07 - 0.09 mm 0.0028 - 0.0035 in.
Limit 0.13 mm 0.0051 in,
Piston ring end gap
7M-GE (w/o TWC) and 7M-GTE
No. 1 §TD 0.29 - 044 mm 0.0114 - 0.0173 in.
Limit 0.74 mm 0.0291 in.
No. 2 STD 0.25 -~ 0.53 mm 0.0098 - 0.0209 in.
Limit 1.13 mm 0.0445 in.
Qil STD 0.10 - 0.44 mm 0.0039 -~ 0.0173 in.
Limit 1.04 mm 0.0409 in.




SERVICE SPECIFICATIONS — Engine Mechanical

A-5

Specifications (Cont'd)

Piston pin diameter

21.996 — 22.009 mm

Piston and 7M-GE {(w/ TWC) |
: F(Jés;gpg)'“g No. 1 STD 0.23 - 0.38 mm 0.0091 — 0.0150 in.
' Limit 0.68 mm 0.0268 in.
No. 2 STD 0.25 - 0.53 mm 0.0098 - 0.0209 in.
Limit 1.13 mm 0.0051 in.
. Oil STD 0.10 - 0.40 mm 0.0039 - 0.0157 in.
Limit 1.00 mm 0.0394 in.
Piston ring groove clearance ) E .
No. 1 Limit 0.03 — 0.07 mm 0.0012 - 0.0028 in.
No. 2 Limit - 0.02 — 0.06 mm 0.0008 - 0.0024 in.
Connecting rod | Thrust clearance STD 0.160 — 0.296 mm  0.0063 - 0.0117 in.|-
and bearing - o Limit 0.3 mm 0.012 in.
‘ Big end inner diameter’ . ‘
STD Mark 1 55.015 - 65.0256 mm 2.1659 — 2.1663 in:
L Mark 2 55.026 — 55.035 mm 2.1664 — 2.1667 in.
h . Mark 3 . 55.036 - 55.045. mm 2.1668 ~ 2.1671 in.
U/s 0.25 55.015 - 55.045 mm 2.1659 - 2.1671 in.
Connecting rod bearing center wall thickness ST S o
STD .Mark 1 1.490 - 1.495 mm 0.0587 - 0.0589 in,
Mark 2 1.496 — 1.500 mm ~ 0.0589 — 0.0591 in.
Mark 3 1.501 — 1.506.mm ..0.0591 — 0.0593 in.
Mark 4 1506 — 1.510mm .0.0593 — 0.0594 in.
Mark 5 1511 - 1.515 mm 0.0595 — 0.0596 in.
U/S 0.25 1.622 - 1.632 mm 0.0639 — 0.0643 in.
Bearing oil clearance §TD 0.021 - 0.053 mm 0.0008 — 0.0021 in.
Limit 007 mm 0.0028 in.
Busing inside diameter 22.005 — 22.017 mm 0.8663 — 0.8668 in.
Piston pin oil clearance STD 0.005 - 0.011 mm 0.0002 - 0.0004 in.
Limit 0.02 mm 0.0008 in.

0.8660 — 0.8665 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.)| 0.15 mm 0.0059 in.
Crankshaft and | Thrust clearance STD 0.05 - 0.25 mm 0.0020 — 0.0098 in.
bearing Limit 0.30 mm 0.0118 in.
Thrust washer thickness STD 2.925 — 2.975 mm 0.1152 - 0.1171 in.
0/S 0.125] 2.988 —~ 3.038 mm 0.1176 -~ 0.1196 in.
Main journal oil clearance STD 0.030 — 0.048 mm 0.0012 - 0.0019 in.
Limit 0.07 mm 0.0028 in.
Main journal diameter - ,
STD Mark O 60.007 — 60.012 mm 2.3625 — 2.3627 in.
Mark 1 60.001 - 60.006 mm 2.3622 - 2.3624 in.
R Mark 2 59.994 - 60.000 mm 2.3620 - 2.3622 in.
u/s 0.25 59.730 -~ 59.740 mm 2.3516 - 2.3520 in.
Main bearing center wall thickness ) N
STD . Mark 1 1.988 - 1.991 mm 0.0783 - 0.0784-in.
Mark 2 1.992 - 1.994 mm  0.0784 - 0.0785,in.,
Mark 3 1.985 ~ 1.997 mm 0.0785 — 0.0786in.
Mark 4 1.998 - 2.000 mm 0.0787 - 0.0787 in.
Mark 5 2.001 - 2.003 mm 0.0788 - 0:0783 in.,
u/s 0.25 2.123 - 2,133 mm 0.0836 — 0.0840 in.
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SERVICE SPECIFICATIONS — Engine Mechanical

Specifications (Cont’d)

N
-1

Cran_kshaft and | Crank pin diameter STD Mark O 51.993 — 52.000 mm 2.0470 — 2.0472 in.
t()ggrr\l'?g) Mark 1 51.985 — 51.992 mm 2.0466 — 2.0469 in.
Mark 2 51.976 — 51.984 mm 2.0463 — 2.0466 in.
U/S 0.25 51.725 — 51.735 mm 2.0364 — 2.0368 in.
Circle runout Limit 0.06 mm 0.0024 in.
Main journal taper and out-of-round .
Limit 0.02 mm 0.0008 in.
Check pin journal taper and out-of-round
Limit 0.02 mm 0.0008 in.
Pump drive Thrust clearance $TD 0.06 — 0.13 mm 0.0024 - 0.0051 in.
shaft Limit - 0.30 mm 0.0118 in.
Oil clearance STD 0.025 - 0.066 mm 0.0010 - 0.0026 in.
Limit 0.08 mm 0.0031 in.
Journal diameter Front - 40.959 - 40.976 mm 1.6126 - 1.8132in.}1’
| Rear 32.959 — 32.975 mm 1.2976 - 1.2982 in.

Torque Specifications

Part tightened

Camshaft timing pulley x Camshaft

Oil pump drive pulley x Oil pump drive shaft
Crankshaft x Crank pulley

Crankshaft x Flywheel

Crankshaft x Drive plate

Air intake chamber x intake manifold

Air intake chamber x Air intake connector (7M-GE)
Throttle body x Air intake connector

Cylinder head x No. 1 and No. 2 cylinder head cover
Cylinder head x No. 3 cylinder head cover
Cylinder head x Cylinder block

Cylinder head x Spark plug

Cylinder head x No. 2 engine hanger

Cylinder head x Heat union

Cylinder head x EGR cooler

Cylinder head x Camshaft bearing cap

Cylinder head x Intake manifold

Cylinder head x Delivery pipe

Cylinder head x Exhaust manifold

Cylinder head x Distributor (7M-GE)

Cylinder head x Cam position sensor (7M-GTE)
Connecting rod cap x Connecting rod

Cylinder block x Main bearing cap

Cylinder block x Oil nozzle

Cylinder block x Timing belt case x Idler pulley
Cylinder block x Oil pump drive shaft thrust plate

kg-cm ft-lb N-m
500 36 49
220 16 22

2,700 195 265
750 54 74
750 54 74
180 13 18
180 13 18
130 9 13

25 22 in.-lb 25
180 13 18
800 58 78
180 13 18
400 29 39
600 43 59
140 10 14
200 14 20
180 13 18
180 13 18
400 29 39
140 10 14
140 10 14
650 47 64

1,040 75 102
250 18 25
500 36 49
145 11 14




SERVICE SPECIFICATIONS — Turbocharger, EFl System A-7

;]

i *;m‘ﬂww,&up
; !
v
?

i TURBOCHARGER SYSTEM
& Specifications
. . ,
g% Turbocharger Turbocharging pressure  M/T  STD 0.39 - 0.53 kg/cm?
EY ' ' (6.6 — 7.5 psi, 38 — 52 kPa)
%’%}f AT STD 0.34 - 0.42 kg/cm?
& - (4.8 - 6.0 psi, 33 — 41 kPa)
**;i \ Bearing shaft axial play- _ 8TD 0.13 mm (0.0051 in.) or. less
Torque specifications
Part tightened . kg-cm. ft-b ., w-Nm
Turbocharger x Turbin outlet elbow ‘440 32 43
Qil pipe x Turbocharger 130 9 13
3 | Water pipe x Turbocharger . 75 65 in.-lb 7.4
&/ ™| Ol pipe x Cylinder block (Bott) : . 350 ° 25 34
g&¢ | Ol pipe x Cylinder block (Nut) 130 9 13
%, | Turbocharger stay x Turbocharger 810 59 79
e Turbocharger stay x Engine mounting bracket 590 43 58
Turbocharger x Exhaust manifold - 450 33 44
Front exhaust pipe x Turbocharger 630 46 62
%  EFI SYSTEM
Specifications
Fuel pressure Fuel pressure = =~ - at No vacuom ~ | 2.3 - 2.8 kg/cm?
regulator “ ~:. .| (33— 40 psi, 275 kPa)
Cold start Resistance el 2-4Q
injector Fuel leakage One drop-or less per minute
Injector Resistance 7M-GE 18-340Q
) TM-GTE 20-380Q
Injection volume 7M-GE 65— 80 cc (4.0 — 4.9 cu in.) per 15 sec.
7M-GTE 101 = 114 cc (6.2 = 7.0 cu in) per 15 sec.
. Difference between each injector 9 cc (0.5 cu in.) or less
= Fuel leakage One drop or less per minute
= Throttle Clearance between stop
;§ position sensor screw and lever Between terminals Resistance
- TM-GE | TM-GTE
O mm {0 in.) " VTA ~-E2 0.3 -6.3kQ
y 0.40 mm (0.0157 in) { 0.5 mm (0.0197 in) DL - E2 Less than 2.3 kQ
j%x; 0.75 mm (0.0295 in:) 1 0.9 mm.{0.0354 in,) - DL ~-E2 | 0
& Throttie valve fully
pe 3 opened position VTA -~ E2 3.5 -103kQ
= ) VC -E2 4.25 - 8.25 kQ
1SC valve Resistance B1 -S1o0rS3 10-30Q
B2 - S2 or S4 10-30 0
Solenoid Resistance . pe oo, _ No10
resistor ‘ +B - l 3 O each ‘ t
No. 30
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SERVICE SPECIFICATIONS — EFl System

Specifications (Cont’'d)

* Cold start Resistance w/ TWC STA - STJ 25 -50 Q below 15°C (59°F)
ﬂfit?g:gt:vrvitch . 60 -~ 85 Q above 30°C (8,§°F)
STA - Ground 25 -85 Q -
Resistance w/o TWC STA - STJ 20-40 0 below 30°C (86°F)
40 -60 0 above 40°C (104°F)
o STA - Ground 20-80 Q -
Fuel pump Resistance Approx. 0.7
Resistor
~ V8V (FPU) Resistance 30-50Q
Air flow meter Resistance 7M-GE E2 -VS 20 - 600 O
) (Measuring plate fully closed)
20 - 1,200 Q
(Measuring plate fully open)
E2 - VC 200 - 400 O
E1 -FC Infinity
(Measuring plate fully closed)
Zero
. (Other than closed position)
E2 — THA 10 - 20 kQ at =20°C (~4°F)
4 -7kQ at 0°C (32°F)
2-3k0 at 20°C (68°F)
09 - 1.3k at 40°C (104°F)
0.4 - 0.7kQ at 60°C (140°F)
7M-GTE KS — E1 0
E1 — KS 5~10kQ
vC — E1 10 - 15 k2
E1 —VC 5 - 10k
E2 — THA 10 - 20 kQ at -20°C {(-4°F)
4 -7kQ at 0°C (32°F)
2-3kQ at 20°C (68°F)
09 -13kQ at 40°C (104°F)
04 - 0.7k at 60°C (140°F)
Water temp. Resistance 10 - 20kQ - at —20°C (-4°F)
sensor 4 -7kQ at 0°C (32°F)
2 -3k at 20°C {68°F)
09 - 1.3k at 40°C {104°F)
04 - 0.7k at 60°C {140°F)
0.2 -04kQ at 80°C (176°F)
ECU NOTE:

® Perform all voltage and resistance measurements with the computer connected.
® Verity that the battery voltage is 11 V or above with the ignition switch is ON.

Voltage

Terminals

Condition

STD voltage (V)

BATT - E1

IG S/W ~E1

M-REL - E1

+B (+B1) _
B 81) ~ E!

ignition S/W ON

10 - 14
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SERVICE SPECIFICATIONS — EFl System

Specifications (Cont'd)

ECU (Cont'd) Terminals " Condition ™~ |STD voltage (V)
DL -E2 Throttle valve open 10 - 14
- E2 - -
V€ vce) -E Ignition S/W ON L S — 4-8
" VTA —E2 Throttle vaive fully closed 0.1-1.0
. Throttle valve fully open 4~5
Measuting plate’fully closed 4-6
lgnition S/W ON == g p{ . ~“Y - —— s
. easuring plate fully open 02 - 0.
S - E2 g Pit _‘_t:YP‘
iding 2-4
3,000 rpm 3 - 57 03-10
N ~ Ignition S/WON= """ 4-86
KS - E2 g e
' Cranking or running " 7 _ . 2-4
VC - E2 Ignition S/WON-~ - 4-8
THA — E2 | Ignition S/W ON | Intake air ten‘mpe}’ature“zo‘*c (68°F) 1-3
THW - E2 | Ignition S/W ON | Coolant temperature 80°C (178°F) 01-1.0
No. 10 EO1 S ;‘“
No. 20 - lgnmon S/W ON" - 9-14
No.30 EO2 -9 -
STA —-E1 Crankmg& ;}M .t 66— 14
iIsC1 M_ma :f LT
| -E1 Igmtlon S/W ON  sme o0, 9-14
|SC4 ~’;( - -~ .«1\;:" -
\GF, IGT — E1 ldling~ —— -~ - ‘- | 07-10
"|GdA, IGdB ~ E1 L I 1-3
. 540 mmHg (21.26 inHg, 72.0 kPa) | "Approx. 2.8
24AC - E2 | Ignition S/W ON i
750 mmHg (129.53.in.Hg; 100.0-kPa) Approx. 3.6
W —-E1 No trouble {“CHECK ENGINE" warmng “light off) and 0-4
engine running RRUREE-Ts ot Keto! SOl MR Ut
*A/C - E1 “Air condltmmng*eN"‘"Tw":*; mmees - 210 = 14
Check’ connector T (TE1) - E1 not 4-8
T-E1 |Igniton S/WON | Sho?t _
Check connector T (TE1) = E1 short 0
. . Shift position P.or. N.-range . .. 0
SNSW (A/T) = E1 | Ignition S/W ON ‘
Ex.PorNrange &7 ! 10 =14
. Clutch pedal not depressed 0
SN/C (M/T) = E1 | Ignition S/W ON
Clutch pedal depressed 10 - 14
" Defogger S/W OFF 10 - 14
DEG - E1 | Ignition S/W ON
Defogger S/W ON 0
Headlight S/W OFF 10 - 14
"LP - E1
Headlight S/W ON o

*1 7M-GE only
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SERVICE SPECIFICATIONS: — EFI-System

Specifications (Cont’d)

P

P
H

\EC“U (Cont'd) Resistance
- Terminals Condition Resistance (Q)
Throttle valve open (L]
IDLE - E2 -
Throttle valve fully closed Less than 2,300
| Throttie valve fully open 3,500 - 10,300
VTA - E2 - A
Throttle valve fully closed 300 - 6,300
"’ VC {vCC) - E2 - 200 - 400
- Measuring plate fully closed 20 - 600
Measuring plate fully open 20 - 1,200
¢S — E1 ‘ - o
*2E1 — KS - 5,000 - 10,000
*VC — Et - 10,000 - 15,000
2E1 — VC' - ’ 5,000 — 10,000
THA — E2 | Intake air temperature 20°C (68°F) | 2,000 - 3,000
THW - E2 | Coolant temperature 80°C (176°F) 200 - 400
) 61.62 - G~ - 140 - 180
NE - G - -
ISC1,1SC2 _ _ 10 - 30
ISC3, ISC4
“HAC - E2 - 2,900 - 4,200
Fuel cut rpm Fuel cut rpm 1,800 rpm
Fuel return rpm 1,200 rpm
, *1 7M-GE only
*2 7FM-GTE only
{ -
‘- forque Specifications
Part tightened kg-cm ft-ib N-m
Fuel pump x Fuel tank 35 30 in.-lb 34
~|" Cold start injector x Intake chamber 55 48 in.-lb 54
-| Pressure regulator x Delivery pipe 250 18 25
No. 2 fuel pipe x Pressure regulator 250 18 25
Pulsation damper x Delivery pipe 400 29 39




SERVICE SPECIFICATIONS — EFl System. Cooling System, Lubrication System A-11
Torque Specifications (Cont’d)
Part tightened kg-cm ft-ib N'm
" Cold start injector tube x Delivery pipe 300 22 29
i Cold start injector tube x Cold start injector 180 13 18
No. 1 fuel pipe x Fuel pipe support 300 22 . 29
. ISC valve x Intake chamber 130 9 13
Air intake connector x Intake chamber 180 13 18
Throttle body x Air intake connector 130 9 R L
COOLING SYSTEM
Specifications
Engine coolant capacity ] See page A-2 ‘
~ Thermostat Valve opening temperature 86 — 90°C - 187 - 194°F
. Valve lift at 100°C (212°F) 8 mm (0.31 in.) or more,
Radiator Relief valve opening pressure STD 0.75 — 1.05 kg/cm?
(10.7 — 14.9 psi, 74 — 103 kPa)
Limit 0.6 kg/cm? 8.5 psi 59 kPa
Torque Specifications
Part tightened kg-cm ft-lb N-m
Drain plug 300 22 29
Water outlet x Water outlet housing 65 56 in.-b 6.4
Water pump x Cylinder block 180 13 18
LUBRICATION SYSTEM
Specifications
Engine oil capacity See page A-2
= Oil pressure at Idie speed 0.3 kg/cm? (4.3 psi, 29 kPa) or more
k5 at 3,000 rpm . 2,6,~5.0 kg/om® 36 - 71 psi 245 — 490 kPa
3 Oil pump Body clearance ~ - STD 0.105 — 0.175 mm 0.0041 — 0.0069 in.
, _'l."_i:mit~ 0.2 r!\n;\ o S 0.008 in.
2 Side clearance _STD -0.03.~ 0.09 mm 0.0012 — 0.0035 in.
1t : Limit 0.15 mm 0.0059 in.
L Gear backlash STD |05~ 0.6 mm 0.020 — 0.024 in.
z Limit 09 mm. . 0.035 in.

iy 5

o




«AEI2 ... 7. . SERVICE SPECIFICATIONS — Lubrication System, Ignition System

Torque Specifications

e A

t

Part tightened

( " IGNITION SYSTEM

o kg-cm ft-lb N'm
Engine oil drain plug 350 25 34

' Qil pump cover x Oil pump body 75 65 in.-b 7.4

" Relief vaive x Oil pump cover 375 27 37

* Oll pump strainer x Oil pump body (MA only) 130 9 13

" Oll pump x Cylinder block 220 16 22

. Oil pump strainer x Cylinder block (MA only) 80 52 in-lb . 5.9
Oll pump outlet pipe x Qil pump 350 25 34
Oil pump outlet pipe x Union 350 25 34
Oll pan x Cylinder block 130 9 13
Oil pressure regulator x Cylinder block (7M-GE only) 145 10 14
Oil pressure regulator plug 376 27 37
Oil filter bracket x Cylinder block 500 ’ 36 49

Ignition timing 10° BTDC @ idle
[w/ Terminals T (TE1) and E1 short-circuit]
Firing order 1~5-3-6-2-4
High-tension Resistance Limit 25 kQ per cord
cord
Spark plug Conventional tipped type
Type ND Q20R-U
NGK BCPRBEY
Air gap 0.8 mm 0.031 in.
Platinum tipped type
Type 7M-GE ND PQ16R
NGK BCPR5EP11
7M-GTE ND PQ20R-P8
- ) NGK BCPR6EP-N8
L Air gap 7M-GE STD 1.1 mm 0.043 in.
) Limit 1.3 mm 0.051 in.
7M-GTE STD 0.8 mm 0.031in.
Limit 1.0 mm 0.039 in.
lgnition coil Primary coil resistance at cold
7M-GE MA 024 -030 0
MS 041 - 050 O
7M-GTE 03-050
Secondary coil resistance
7M-GE MA 9.2 - 124 k)
Ms 10.2 - 13.8kD
Distributor Air gap NE, G1 and G2 Pickups 0.2 - 0.4 mm 0.008 ~ 0.016 in.
g’:\’l'p%Es)“gn Pickup coil resistance
sensor NE, G1 and G2 Pickups 140 - 180 O
(7M-GTE)




SERVICE SPECIFICATIONS — STarung oystsi, Liiaryuny wyssei: i d
\
STARTING SYSTEM
Starter Rated voltage and output power 12V 1.0 kW 12V 1.4 kW
No-load characteristic Ampere| 90 Aorlessat 116V —
rpm 3,000 rpm or more 3,500 rpm or more
Brush Length STD 13.5 mm 0.531 in. 15.5 mm 0.610 in.
Limit 8.6 mm 0.335 in. 10.0 mm 0.394 in.
Spring installed load STD 1,785 - 2,415 g
(39 - 5.31b, 17 - 24 N) -
Limit 1.2 kg 26lb 12N -
Commutator
Outer diameter  STD 30 mm 1.18in. —
Limit 29 mm 1.14 in. -
Undercut depth  STD 0.6 mm 0.024 in. —
Limit 0.2 mm 0.008 in. —
Circuit runout Limit 0.05 mm 0.0020 in. -
CHARGING SYSTEM
Drive beit tension See page A-2
Battery specific gravity when fully charged at 20°C (68°F) 1.25 - 1.27
Alternator Rated output 12V70A
Rotor coil resistance 28-300
Slip ring diameter STD 142 — 144 mm 0.559 — 0.567 in.
Limit 12.8 mm 0.504 in.
Brush exposed length STD 10.5 mm 0.413 in.
Limit 1.5 mm 0.059 in.
Alternator Regulating voltage  at 25°C (77°F) 13.9-15.1V
regulator (IC) at 115°C (239°F) +356 - 143V
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STARTING SYSTEM

i Page
TROUBLESHOOTING .......................... ST-2
STARTING SYSTEM CIRCLIT S§T-2
STARTER ...ooviiiiiiiiiiiiiiiiiinannnin, 8T-3
STARTER RELAY (MS) ............ccovvvonn, §T-13
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§T-2

STARTING SYSTEM - Troubleshooting, Starting System Circuit

Problem Possible cause Remedy Page
Engine will not crank Battery charge low Check battery specific gravity CH-3
. Charge or replace battery
Battery cables loose, corroded or worn Repair or replace cables
Neutral start switch faulty (A/T oniy) Replace switch
Fusible link blown Replace fusible link
Starter relay faulty (MS only) Replace starter relay
Starter faulty Repair starter ST-3
lgnition switch faulty .| Replace ignition switch
Engine cranks slowly Battery charge low Check battery specific gravity CH-3
o Charge or replace battery
Battery cables loose, corroded or worn Repair or replace cablaes
Starter faulty Repair starter ST-3
Starter keeps running Starter faulty Repair starter 8T-3
ignition switch faulty Replace ignition switch
Short in wiring Repair wiring
Starter spins — engine Pinion gear teeth broken or faulty starter | Repair starter 87-3
wilt not crank Flywheel teeth broken Replace flywheel
STARTING SYSTEM CIRCUIT
. ) Clutch (MS with M/T) or
ignition Switch Neutral (A/T) Start Switch
F
Fusible AM1] o }ST1 use Ms) %
Link ST 7.6A
AM1 40A (MA) (MS)
ALT MA) (MA with M/T) L
(MA/7M-GE) e
1.258 : {MS} I
(MA/7M-GTE) 2 1
100A i
MS) Fusible @ MAIN 1.0 Starter{\0
100A | Relay %
{MS)
MAIN 2,0L MA} IMS) y) 3
Terminal 30 /Terminaf 50
1 ermina
B T ™~
attery | ~8)
. s
Terminal C ? —
- -

l—
—

STQ483




"STARTING SYSTEM — Starter

STARTER
COMPONENTS

1.0 kW Type

Bearing
Field Frame (Field Coil)

End Cover

Retainer
Brush Spring

= Brush Holder
( ' Magnetic Switch Assembly

Idler Gear

Clutch Assembly
Steel Ball
Return Spring

1.4 kW Type

Bearing

4 O-Ring
Field Frame {Field Coil) F
(~ ,'\ 3 & \ '9( g :
4 A A o

Retainer

Brush Spring Pinion Gear

Brush Holder

@ 3
s
%::tic Switch Assembiy %
% Idier Gear—%

. J
Clutch Assembly
Steel Ball

Return Spring

[P -

4 Non-reysable part

Roller Bearing

Starter Housing

Bearing

Rolier Bearing

Armature

Starter Housing

ST02684

|

$T0298
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- STARTING SYSTEM — Starter

570168 STO008]

ST0007

870281

DISASSEMBLY OF STARTER
(See page ST-3)

1.

REMOVE FIELD FRAME WITH ARMATURE FROM
MAGNETIC SWITCH ASSEMBLY )

{a) Remove the nut, and disconnect the lead wire from
the magnetic switch terminal.

(b} Remove the two through boits. Pull out the field

frame with the armature from the magnetic switch
assembly.

{c) Remove the O-ring. {1.4 kw type only)

REMOVE STARTER HOUSING FROM MAGNETIC
SWITCH ASSEMBLY

(1.0 kW type)}
(a} Remove the two screws

(b} Remove the starter housing with the idler gear, bear-
ing and clutch assembly.

{1.4 kW type)
{8}l Remove the two screws

(b} Remove the starter housing with the pinion gear, idier
gear, bearing and clutch assembly.



STARTING SYSTEM - Starter

8T-

4. [INSPECT UNDERCUT DEPTH OF SEGMENT ----

Check that the undercut depth is clean and free of foreig,
materials. Smooth out the edge.

Standard undercut depth: 0.6 mm (0.024 in.)

4 ‘ ‘ I i n Minimum undercut depth: 0.2 mm (0.008 in.}
\‘ ‘ | ' ’ / If the undercut depth is tess than minimum, correct it with

a hacksaw blade.

H

ST0040)

Field Frame (Field Coil)

W 1. INSPECT FIELD COIL FOR OPEN CIRCUIT

W.ﬁ.f\r Using an ohmmeter, check that there is continuity be-
‘ \ tween the lead wire and field coil brush lead.

gl ‘\) if there is no continuity, replace the field frame.

5Y0193

2. INSPECT THAT FIELD COIL IS NOT GROUNDED

— - - RS SMNW B wiFiW Wi

Using an ohmmeter, check that there is no continuity be-
tween the field coil end and fietd frame.
W\.‘ It there is continuity, repair or replace the ficld fram
E h \ \

No continuity

ST0200

M o P Brushes
INSPECT BRUSH LENGTH
: Using vernier calipers, measure the brush length.
Standard length:
% kW type 13.5 mm {0.531 in.)

1.0

1.4 kW type 15.5 mm (0.610 in.)
Minimum length:

1.0 kW type 8.5 mm (0.335 in.)

1.4 kW type 10.0 mm (0.394 in.)

If the length is less than minimum, replace the brush
holdar and field frame.
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STARTING SYSTEM — Starter

_stoorg]

No continuity

ST0082

sT0020|

" Brush Springs

INSPECT BRUSH SPRING LOAD

Take the pull scale reading the instant the brush spring
separates from the brush,
Standard installed load:

1.786 - 2416 kg (3.9 - 5.31b, 18 -« 24 N)
Minimum installed load:

1.2 kg (2.6 Ib, 12 N}

If the installed load is less than minin;um, replace the
brush springs.

Brush Holder
INSPECT INSULATION OF BRUSH HOLDER

Using an ohmmeter, check that there is no continuity be-
tween the positive (+) and negative (=) brush holders.

if there is continuity, repair or replace the brush holder.

Clutch and Gears

1.

INSPECT GEAR TEETH

Check the gear teeth on the pinion gear, idler gear and
clutch assembly for wear or damage.

If damaged, replace the gear or clutch assembly.

if damaged, also check the flywheel ring gear for wear or
damage.

INSPECT CLUTCH

Rotate the clutch pinion gear clockwise and check that it
turns freely. Try to rotate the clutch pinion gear coun-
terclockwise and check that it locks.

If necessary, replace the clutch assembly.

"4“""='.’;m1, .
mﬁsr' il



STARTING SYSTEM — Starter 8T-9

§T022t 70043

Terminal C

Continuity

Terminal 50

Switch Body

Continuity

5T10024)

Bearings

1'

INSPECT BEARINGS
Turn sach bearing by hand while applying inward force.

i resistance is felt or if the bearing sticks, replace the
bearing.

$8T 09286-46011

(b} Using SST and a press, press in a new front bearing.
S8T 1.0 kw type 08285-76010

1.4 kw type 09201-41020
lc}  Using a press, press in a new rear bearing.

Magnetic Switch

1-

PERFORM PULL-IN COIL QPEN CIRCUIT TEST

Using an ohmmeter, check that there is continuity be-
tween terminal 50 and C.

If there is no continuity, replace the magnetic switch
assembly,

PERFORM HOLD-IN COIL OPEN CIRCUIT TEST

Using an ohmmeter, check that there is continuity be-
tween terminal 50 and the switch body.

I there is no continuity, raplace the magnetic switch
assembly.
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STARTING SYSTEM — Starter

570237

STOZQB]

510044

Bearing

{dle Gear

Clutch Assembly

STO283

Pinion Gear

Idle Gear
B }«

@3

Clutch Assembly

510282

" ASSEMBLY OF STARTER

{See page ST-3)

NOTE: Use high-temperature grease to lubricate the
bearings and gears when assembling the starter.
1. PLACE ARMATURE INTO FIELD FRAME

Apply grease to the armature bearings and insert the
armature into the field frame.

2. INSTALL BRUSH HOLDER

{a} Using a screwdriver, hold the brush spring back, and

connect the brush into the brush holder. Connect the
four brushes.

NOTE: Check that the positive (+) lead wires are not
grounded.

{b) Place a new O-ring on the field frame.{1.4 kW type
only)

{c) Install the end cover to the field frame.

3. INSERT STEEL BALL INTO CLUTCH SHAFT HOLE
{a} Apply grease to the steel ball.
{b} insert the steel ball into the clutch shaft hole.

4. INSTALL GEARS AND CLUTCH ASSEMBLY
(1.0 kW type)
{a) Apply grease to the gear and clutch assembly.

(b} Place the clutch assembly, idler gear and bearing in
the starter housing.

(1.4 kW type)

{a} Apply grease to the gears and clutch assembly.

(b} Place the clutch assembly, idler gear, bearing and
pinion gear in the starter housing.



STARTING SYSTEM — Starter

1.0 kw Type

STOCO7
570281

$T0309
ST0248

_ 8T
T PR “"M“"W" y
INSTALL STARTER HOUSING
{a) Apply grease to the return spring. i
(b) Insert the return spring into the magnétip’_swiii;h hole.

-~

] e,

{c) Place the starter housing on the magnetic switch and
insert the two screws. '

INSTALL FIELD FRAME WITH ARMATURE TO
MAGNETIC SWITCH ASSEMBLY

{a) Place a new O-ring on the field frame. {1.4 kW type
only)

{b) Align the protrusion of the field frame with the
cutout of the magnetic switch.




8T-12

. STARTING SYSTEM — Starter

$T0C08 §T0158

$T0030

(e} Install the two through boits,

d) Connect the lead wire to the magnetic switch ter-
minal C, and install the nut.

PERFORMANCE TEST OF STARTER

1‘

3I

CAUTION: These tests must be performed within 3
to & seconds to avoid burning out the coil.

PERFORM PULL-IN TEST

(a) Disconnect the field coil lead wire from terminal C.

{b) Connect the battery to the magnetic switch as
shown. Chack that the clutch pinion gear moves out-
ward.

If the clutch pinion gear does not move, replace the mag-
netic switch assembly.
PERFORM HOLD-IN TEST

While connected as above with the clutch pinion gear out,
disconnect the negative (-} lead from terminal C. Check
that the pinion gear remains out.

If the clutch pinion gear returns inward, replace the mag-
netic switch assembily.

INSPECT CLUTCH PINION GEAR RETURN

Disconnect the negative {—) lead from the switch body.
Check that the clutch pinion gear returns inward.

If the clutch pinion gear does not return, repiace the mag-
netic switch assembly,

PERFORM NO-LOAD PERFORMANCE TEST

(a} Connect the battery and ammeter to the starter as
shown.

{b) Check that the starter rotates smoothly and steadily
with the pinion gear moving out. Check that the
ammeter reads the specified current.

Specified current: 90A or less at 115 V




STARTING SYSTEM — Starter Relay {Mms)

ST-13

STARTER RELAY (Ms)

INSPECTION OF STARTER RELAY
LOCATION: In the No. 2 relay block of the engine com-
partment. .

BEOS08

Continuity

1. INSPECT RELAY CONTINUITY

{a)  Using an ohmmeter, check that there is continuity
between terminais 1 and 3.

(b) Check that there is R0 continuity between terminals 2
and 4,

it continuity is not as specified, replace the relay.

INSPECT RELAY OPERATION

(a)  Apply battery voltage across ter

minals 1 and 3.
b) Using an chmmeter, check that
between termina

there is continuity
Is 2 and 4.
Battery If operation is not as specified, replace the relay.
= g
9,
BEQO47
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TC-1

TURBOCHARGER SYSTEM

DESCRIPTION ......ocovvniniiniinnnnnennas., .
PRECAUTIONS ..........oeovininininininnnnsn, .. JC4
TROUBLESHOOTING . TCBY R
TURBOCHARGER ..........cuvvvninisrinenen.s, T




TC-2 TURBOCHARGER

DESCRIPTION

SYSTEM — Description

Oxygen Sensor

Waste Gate
Valve

From Oil inlet Pipe

Coolant Full-floating

Oil Outlet Pipe

Turbine Wheel
Full-floating’ Bearing

* ‘\Water Cooling Channel

Impeller Whesl

"Actuator

Qil Passage

Intercooler Pipe Arrangement

intercooler

TCOOS0
£S0116 F2817

The turbocharger is a device which increases
engine output by sending a greater amount of air-
fuel mixture to the engine than under normal con-
ditions. Engine output depends upon the amount
of the air-fuel mixture ignited per unit of time.
Therefore, to increase engine output, the most
effective method is to send a greater amount of
air-fuel mixture into the cylinder.

In other words, by installing a special tur-
bocharger and providing more air-fuel mixture

than usual, engine output can be increased by -
increasing the average combustion pressure with-
out increasing the engine speed.

Superchargers are either turbocharger type
{using exhaust gas to turn the turbine} or
supercharger type {using the engine crankshaft,
etc. to mechanically turn the pump, etc.). For the
Supra 7M-GTE engine, the turbocharger type has
been adopted.




TURBOCHARGER SYSTEM — Description TC-3

Turbocharger

impeiler

"~ Air Flow
Meter

Air
Cleaner

Air intake

Woaste Gate
Valve

intercooler I

Chamber

TCOO11

Operation of the Turbocharger

Exhaust gas acts on the turbine wheel inside the
turbine housing, causing it to revolve. When the
turbine wheel revoives, the impeller wheel which is
located on the same shaft also revolves, com-
pressing the intake air which has passed through
the air flow meter from the air cleaner. When
expelled from the compressor housing the com-
pressed air is supplied to the cylinders. When the
engine speed increases, the exhaust gas volume
increases and the turbine wheel revolutions
increase (approx. 20,000 rpm -~ 110,000 rpm),
thus the turbocharged air pressure grows greater
and engine output increases.

~ Waste Gate Valve

Although on the one hand high output is
achieved by turbocharging, if the turbocharged air
pressure becomes too high, knocking occurs and
on the contrary, a reduction in engine output is
caused. If the turbocharged air pressure exceeds
the prescribed air pressurs, the flow of exhaust
gas bypasses the turbine, controlling turbine wheel
revolutions and turbocharge air pressure. This by-
pass valve which controls the quantity of exhaust
gas flowing to the turbine is called the waste gate
valve,

When the supercharged air pressure exceeds
the prescribed pressure, the actuator operates, the
waste gate valve opens and part of the exhaust
gas by-passes the turbine. This causes a drop in
the turbine revolution rate and controls the
supercharged air within the prescribed limits.

Intercooler

The intercooler cools the turbocharged air
(intake air} put out by the turbocharger, thereby
increasing the air density. As the air intake efficien-
cy increases, the gas temperature in the combus-
tion chamber falls and the occurrence of knocking
is suppressed, giving an increase in engine output.

The Supra 7TM-GTE intercooler is an air cooling
type located at the front of the vehicie, utilizing the
vehicle windstream to cool the turbocharged air.




(= 2T I IEM ~- Pracautions

EM3271

PRECAUTIONS

1.

10.

11.

Do not stop the engine immediaitely after pulling
trailer or high speed or uphill driving. I1dle the engine 20

= 120 seconds, depending on the severity of the o riy3
ing condition. S

Avoid sudden racing or acceleration immediately afy
starting a cold engine.

If the engine Is run with the air cleaner removey’
foreign material |entering will damage the Wheei
which run at extremely high speed. _
If the turbocharger is defective and must be replaceq,
first check for the cause of the defect in reference to
the following items and replace parts if necessary:
O‘Engiﬂﬂe ofl quvel and quality
° Conditions under which the turbocharger Wa
used

¢ Oil lines leading to the turbocharger

» .I;}

Use caution when removing and reinstalling the tur.
bocharger assembly. Do not drop It or bang it against
anything or grasp it by easily-deformed parts, such ag
the actuator or rod, when moving it. :

Before removing the turbocharger, plug the intake and
exhaust ports and 6il inlet to prevent entry of dirt or
other foreign material, -

if replacing the turbocharger, check for accumulatio
of sludge particles in the oil pipes and, if necessary
replace the oil pipes. i
Completely remove the gasket adhered to the iubni
tion oil pipe flange and turbocharger oil flange.

- W
if replacing botts or nuts, do so only with the speqlﬂ?@
hew ones to guard against breakage or deformati

If replacing the turbocharger, put 20 cc (1.2 cu in)
oil into the turbacharger oil inlet and turn the |mpen
wheel by hand to spread oil to the bearing. % ’
If overhauling’or replacing the engine, cut the fuel s pof
ply after reassembly and crank the engine f_";
seconds to distribute oil throughout the engine.
allow the engine to idle for 60 seconds.

A



TURBOCHARGER SYSTEM — Troubleshooting TC-6

TROUBLESHOOTING

NOTE: Before troubleshooting the turbocharger, first

check the engine itself. {Vaive clearance, engine compres-
sion, ignition timing etc.)

- INSUFFICIENT ACCELERATION, LACK OF POWER OR
EXCESSIVE FUEL CONSUMPTION

{Possible Cause)

(Check Procedure and Cotrection Method)

TURBOCHARGING PRESSURE TOO
LOW

__r Check turbocharging pressure. (See page TC-8)

Turbocharging pressure:
M/T 0.39 — 0.53 kg/cm?
{6.6 — 7.5 psi, 38 — 62 kPa)
A/T 0.34 — 0.42 kg/cm?
(4.8 — 6.0 psi, 33 — 41 kPa}
If the pressure is below specification, begin
| diagnosis from item 2.

RESTRICTED INTAKE AIR SYSTEM

-(Check intake air system, and repair or replace

S

| parts as necessary. (Sea page TC-7)

LEAK IN INTAKE AIR SYSTEM

L' Check intake air system, and repair or replace

| parts as necessary. (See page TC-7}

4.

RESTRICTED EXHAUST SYSTEM

{Check exhaust system, and repair or replace parts

as necessary. (See page TC-7)

LEAK IN EXHAUST SYSTEM

‘{zheck exhaust system, and repair or replace parts

as necessary. {See page TC-7)

ERRATIC TURBOCHARGER
OPERATION

_rCheck rotation of impelter wheel. If it does not tumn

or turns with a heavy drag, replace the turbocharger
assembly.

Check axial play of bearing shaft. (See page TC-14)
Axial play: 0.13 mm {0.0051 in.) or less

if not within specification, replace the turbocharger
L assembly.




TC-B

TURBOCHARGER SYSTEM +—Troubleshooting

Y

ABNORMAL NOISE

P N —
St e

{Possible Cause)

.{Check Procedure and Correction Method)

K

ERRATIC TURBOCHARGER

OPERATION

1. TURBOCHARGER iINSULATOR __r Check for loose, improperly instailed or deformed
_ RESONANCE insulator mount boits and nuts, and repair or replace
- | as neceSsary o
R T e L
2. EXHAUST PIPE LEAKING OR 1 Check for exhaust pipe deformation, loose mount .
VIBRATING bolts or a damaged gasket and repair or replace as
-* necessary
A . ; %Fé SRS S
3. Refer to item ﬁ of JNSUEFIC{ENT ACCELERATION

LACK OF POWER OF EXCESSIVE FUEL
CONSUMPTION

EXCESSIVE OIL CONSUMPTIQN OR WHITE EXHAUST

(Possible Cause)

(Check@r-ocedure and correction Methodl

?.u *“’ i}‘?@m "*3&

FAULTY TURBOCHARGER OIiL

SEAL

f/“\

Check f6F oil Ieakage“ i} exhau§t svstern

® Remove the turbiné elbow from the turbocharger
and, check for.excessive carbon deposits on the
turbine whesl; Excessive:carhon. deposits would
Jdndicate a-faulty-turbocharger.-- - -

Check for oil leakage in intake air system.

® Check for axial.play.in.impslier whee! and replace
the turbochasget tffgnéeessar!y- oL
{See pags TC=14) ~~~ "~

Axial play: 0.13 mm {0.0051 in.) or less

"GAUTIONT Do’ rg‘;‘t mis:tiikanly diaghose ordinary
oil mist from the’ RCV'ih"the blow by gas as an oil

. Leak from the turbocharger

(SRS [

soy vt 7 N
[

5 .53 e

b T

W s T e i e e i e T
e :
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TURBOCHARGER'SYSTEM I " Tutbocharges , Tc.“*‘v..
TU RBOCHARG !ERW cerm o msaeemmmees seesemes e - u o
ON-VEHICLE INSPECTIONOF "~ ™. -~
TURBOCHARGER ot

A
o

1. INSPECT INTAKE AIR SYSTEM' - %, 4%,

3

w Lt e LT e ﬁ
Check for leakage or clogging between the air cleaner-and
turbocharger inlet and between the turbogharger outlet
and cylinder head. ' ‘

® Clogged air cleaner .... Clean or replacé the element
) 9} [-Ioses collapsed or defqrmed Rebéi_'i"o'r—_ml{e_ﬁﬂl%&; w'—m

" &"Léakage from connections ....Check each connection
Col and repair

'® Cracks in components .... (_;heckr__an'd [gplaée

2. INSPECT EXHAUST SYSTEM

Check for leakage or clogding bétween the cylinder head
and turbocharger inlet and between the turbocharger out-
let and exhaust pipe. '

¢ Deformed components .... Repair or replace

® Foreign material in passages ... Remove

® Leakage from components .... Repair or replace
..® Cracks in components .... Check and replace

i

J

3. INSPECT OPERATION OF ACTUATOR AND WASTE
'GATE VALVE

{a} Remove the No.4 air cleaner pipe with No.1 and No.2
air cleaner hoses.

'{b) ' Disconnect the air hoses.
(c). Disconnect the air flow meter connector.

(d) Loosen the clamps and remove the bolt.™” ~

(e} Remove the No.7 air cleaner hpéé -with air flow meter
. and air cleaner cap. T

P

(} Disconnect the PS idle up air"ﬁdse._

[




‘TC-8

TURBOCHARGER SYSTEM '~ Turbocharger

EM3528]

TCO029

{g) Disconnect the actuator hose.

{h} Using SST (turbocharger pressure gauge), apply
approx. 0.52 kg/cm? (7.4 psi, 51 kpa) of pressure to
‘the actuator and check that the rod moves.

SST 09992-00241

If the rod does not move, replace the turbocharger assem-
bly. :

CAUTION: Never apply more than 0.8 kg/em? (11.4
psi 78 kPa} of pressure to the actuator.

CHECK TURBOCHARGING PRESSURE

{a) Install SST {turbocharger pressure gauge) to the
pressure regulator with a three way.

SST 099892-00241

o) {M/T models) :
Accelerate the vehicle with the throttle valve fully
open after driving at 3-speed at 1,000 rpm.
Meausure the turbocharging pressure when the
engine speed is over 2,500 rpm.

Standard pressure: 0,39 — 0.53 kg/cm?
(6.5 — 7.5 psi, 38 — 62 kPa)
¢} (A/T models)
From a stationary state accelerate the vehicle in “L"”
range with the throttle valve fully open. Measure the

turbochargining pressure when the engine speed is
over 3,500 rpm.

Standard pressure: 0.34 — 0.42 kg/cm?
(4.8 — 6.0 psi, 33 — 41 kpa)
If the pressure is less than that specified, check the intake

air and exhaust systems for leakage. If there is no leakage,
replace the turbocharger assembly,

_ If the pressure is above specification, check if the actuator

hase is disconnected or cracked. If not, replace the tur-
bocharger assembly.

INSPECT IMPELLER WHEEL ROTATION
Grasp the edge of the impelier whee! and turn it.
Check that it turns smoothly.

if it does not turn or if it turns with a drag, replace the tur-
bocharger assembly.

o pemagh—




TURBOCHARGER SYSTEM — Turbocharger TC-9

COMPONENTS

N
T
A

No. 1 Turbo Water Hose

No. 1 Turbo Water Pipe

No. 2 Turbocharger Stay————% No. 2 Turbo Water Hose

Union Pipe

?

{\¢ Gasket

‘0 Gasketi
¢ Gasket ™ i

hhhhh

L 2 Gaslg
¢ Gasket

®

‘Turbo Heat Insulator

360 {28, 34)

Turbocharger Stay

[kg-cm (it-tb, N'm) : Specified torque

& Non-reusable part TC0013
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EM3527

_EM3528]

EM3631

REMOVAL OF TURBOCHARGER
(See page TC-9). ‘

1.

NO.2 AIR CLEANER HOSES

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

DRAIN COOLANT

REMOVE NO.4 AIR CLEANER PIPE WITH NO.1 AND

REMOVE NO.7 AIR CLEANER HOSE WITH AIR
FLOW METER AND AIR CLEANER CAP

(a) Disconnect the three air hoses and PCV hose.
b) Disconnect the air flow meter connector.
{c} Disconnect the PS idle up air hose.

{d} Loosen the clamps and remove the boit. ]

(e} Remove the No.7 air cleaner hose with air flow mete’[‘
and air cleaner cap.

REMOVE TURBO HEAT INSULATOR
(a) Disconnect the oxygen sensor connector.

{b) Remove the three nuts, plate washer and turbo hed!
insulator, )
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EM2535 EM3538

1° 6 REMOVE OIL DIPSTICK GUIDE _ .

(@) Remove the oil dipstickse ;- ©.r G-

() Remove the bolt and gil dipsfick-guids.. .75

{c) Remove the O-ring from the oil 'dipstick guide.
J‘;«f‘m..*};‘”\ ‘:{f' it

o PR

L RN
R W

o e i A b, st P

7. REMOVE NO.1 AIR CLEANER PIPE WITH NO.6 AIR
CLEANER HOSE : f

() Loosen the No.5 and No.6 sir cleaner hd{é_f{i’émpg. |
(b} Remove the No.1 air cleaner pipe mounting bolt.

() Remove the No.1 air cleaner pipe with No.6 air -
cleaner hose. T

P

'8 *DISCONNECT FRONT EXHAUST PIPE
{a} Remove the three nuts.

--6)' Remove the front exhaust pipe clamp.

{c} - Disconnect the front exhaust pipe from the‘?a_ipaus‘i
manifold. ) : i T

{d} Remove the gasket.

o UL WY

9. REMOVE TURBO OIL PIPE MOUNTING NUTS =
10. REMOVE TURBO OIL PIPE MOUN}{N&Q@;ON BOLT

A"/

w Sy
e JER




IRBOCHARGER: SYSTEM = :Turbacharger

11."REMOVE TURBOCHARGER STAY -

12. REMOVE NO.2 TURBOCHARGER STAY

13. DISCONNECT NO.1 TURBO WATER HOSE FROM
WATER OUTLET HOUSING

14. DISCONNECT UNION PIPE
Remove the union bolt and gaskets.

- 16; REMOVE TURBOCHARGER
Remove th four nuts, turbocharger and gasket.
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PR Tt < o W A% 3 S s 3 S
—7 ] 16."REMOVENO.1 TURBO WATERPIPE = = |
Remove the two nuts, No.1.tirbo’ water pipe;and gasket.;

( iy ;

7 ‘z

. !

,. ., :

. ~ !

17. REMOVE TURBO OIL PIPE T

Remove the two nuts, turbo oil'pipe and gasket.

.18. REMOVE TURBINE OUTLET ELBOW
Remove the four nuts, turbine outlet elbow and gasket.

g

P
LA
'

1 . ‘ .
H

ey
3

e
]
;
{
!
F
!
.
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INSPECTION OF TU HBOCHARG ER

1. INSPECT IMPELLER WHEEL ROTATION

Grasp the edge of the turbine wheel and turn it. Check that
the impeller wheel turns smoothly.

If the impeller wheel does not turn or if it turns with a drag,
repiace the turbocharger assembly.

2. INSPECT AXIAL PLAY OF SHAFT BEARING

Insert a dial gauge into the intake side hole the turbine
wheel edge by and check the axial play.

Standard clearance: 0.13 mm (0.0051 in) or less

If not within specification, replace the turbocharger
assembly.

INSTALLATION OF TURBOCHARGER
{See page TC-9)

CAUTION: After replacing the turbocharger assemb-
ly, pour approx. 20 cc (1.2 cu in.) of new oil into the oil
inlet and turn the impeiler wheel by hand to splash oil
on the bearing.

1. INSTALL TURBINE OUTLET ELBOW

Install a new gasket and the turbine outlet elbow with the
four nuts,

Torque: 440 kg-cm (32 ft-lb, 43 N-m)

2. [INSTALL TURBO OiL PIPE

install a new gasket and the turbo oil pipe with the two
nuts,

Torque: 130 kg-cm (9 ft-1b, 13 N'm)




TURBOCHARGER SYSTEM — Turbocharger TC-156

EM3535 EM3536/

3.

INSTALL NO.1. TURBO WATER PIPE

Install a new gasket and the No.1 turbo water pipe with
the two nuts. '

Torque: 76 kg-cm (65 in.-Ib, 7.4 N-m)

INSTALL TURBOCHARGER

(a) Face the new gasket so the protrusion is facing the
rear and install on the exhaust manifold.

(b) Place a new gasket on the oil return hole of the
cylinder block. -

(c) Install the turbocharger through the turbocharger
stud bolts and turbo oil pipe stud bolts.

(d) Temporarily install the four nuts holding the exhaust
manifold and turbocharger.

(e} Temporarily install the turbo oil pipe flange nuts.

() Temporarily install the union bolt with two new
gaskets.

(@ Torque the turbocharger mounting nuts.
Torque: 460 kg-cm (33 ft-Ib, 44 N-m)

(h) Torque the turbo oil pipe union bolt and flange nuts.

Torque: Bolt 350 kg-cm (25 ft-lb, 34 N-m)
Nut 130 kg-cm (9 ft-lb, 13 N'm)
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EM3537

EM3533

7.

CONNECT UNION PIPE

Connect_the union pipe with the union bolt and new
gaskets.

CONNECT NO.1 TURBO WATER HOSE TO WATER
OUTLET HOUSING .

INSTALL NO.2 TURBOCHARGER STAY

INSTALL TURBOCHARGER STAY

Torque:
To turbocharger
810 kg-cm (58 ft-Ib, 79 N-m)}
To engine mounting bracket
6590 kg-cm {43 ft-Ib, 68 N'm}

CONNECT FRONT EXHAUST PIPE
{a) Install a new gasket to the front exhaust pipe.

(b) Connect the front exhaust pipe to the exhaus
manifold with three new nuts.

Torque: 630 kg-cm (46 ft-1b, 62 N-m)
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10.

11.

12,

13.

(c) Install the front exhaust pipe clamp.

INSTALL NO.1 AIR CLEANER PIPE WITH NO.6 AIR

-CLEANER HOSE

(a) Install the No.1 air cleaner pipe with No.8 air cleaner
hose to the No.5 air cleaner hose and turbocharger.

(b) Connect the No.1 air cleaner pipe to bracket with the
bolt.

Torque: 130 kg-cm (9 ft-lb, 13 N'-m)
(c) Tighten the No.5 and No.6 air hose clamps.

INSTALL OIL DIPSTICK GUIDE
(8) “Install a new O-ring to the oil dipstick guide.

(b) ““Insert the oil dipstick guide to the No.2 oil dipstick

guide.

(e} Connect the oil dipstick guide to the turbocharger
with the bolt.

(d) Install the oil dipstick.

INSTALL TURBO HEAT INSULATOR

(a) Install the turbo heat insulator and plate washer with
the three nuts.

(b) Connect oxygen sensor connector.

INSTALL NO.7 AIR CLEANER HOSE WITH AIR
FLOW METER AND AIR CLEANER CAP

(a) Install the No.7 air cleaner hose with air flow meter
and air cleaner cap.

(b) Install the bolt and tighten the clamps.
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EM3527

{c) - Connect the PS idle up air hose.
{d) Connect the air flow meter. connector.
{e} Connect the PCV hose and three air hoses.

-

14. INSTALL NO.4 AIR CLEANER PIPE WITH NO.1
AND NO.2 AIR CLEANER HOSES

15. FILL WITH COOLANT
{See page CO-5)

16. CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

17. START ENGINE AND CHECK FOR LEAKS

T
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TD-102 DIFFERENTIAL — LSD

DIFFERENTIAL .

LSD (Limited-Slip Differential)
CONSTRUCTION

Thrust washers and clutch plates are mounted,

in alternating sequence, between the side gears

and the differential case. ,

Four projections of the thrust washers fit into

the guide grooves of the differential case,and the

clutch plates are splined to the side gears.

A barrel shaped compression spring is fitted be- -

] tween the left and right side gears to keep the

C thrust washers pressed up against the clutch

plates via the retainers and side gears.

This means, in effect, that the side gears are kept

pressed against the differential case (via the

thrust washers and clutch plates) by the spring.

Differential
Case RH

Compression Spring

Thrust Washers
Side Gear

Differential Case LH

"Differential Pinion Retainer

Thrust Washer

Differential
Pipion




DIFFERENTIAL — 1LSD TD-103

ifference in the rates at which the left and right wheels turn (as, for example,

' ponding difference is produced in the rates at which the side

hen _ . This difference would result in slippage between the thrust washers

ial case tumn. . . .

andhdxflf‘etr:snt Sine these are pushed together by the spring, friction torque is created between

id, clutch p ah . d clutch plates (that is, between their surfaces, which are in direct contact with

‘“Q;?hﬂ ;wa'sm ?;stzl:que atternpts to make the differential case and side gears rotate as a unit. This is
ich other). 1

lied the “limited slip effect”. ‘ .

iere is a large d .
dn. the vehicle is cornering) a oIt

Drive Pinion
Ring Gear )
Differential Pinion
Side Gear
. \ Side Gear Shaft
/ — \
,A o "\\ \ J
- RH Differential Case
‘ - ‘ Thrust Washer
LH - . Y e
Differential Case Cititeh Blate
Compression
Spring RH Retainer

L.H Retainer




SUSPENSION — TEMS

SUSPENSION

THHOA .

Téiws (For Australia Only)

Py

- 'a- 4 e the Tavata Electronic Modulated Suspension.

A v Y £
LISIVED JSLAILIUD 1UL Blle 4 W F W ks
This is 4 system in which the damping force of the 4 shock absorbers is changed automatically depen
ing on the driving conditions and which delivers superb riding comfort and better driving stability. «

The shock absorbers’ damping force changes in 3 stages. .
Also, the driver can select 2 modes. A diagnosis system and fail-safe function are also included.

LOCATION OF SYSTEM COMPONENTS

Stop Light Switch TEMS Indicator

Vehicle Speed Sensor Actuators

Steering Sensor

Throttle Pos:tmn
Sensor

Actuators

Absorber Control ™
Computer

Selector Switch

Check Connector
Neutral Start Switch
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B
i
s
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FUNCTION OF COMPONENTS

Selector Switch -

: Sensors ' Actuator | Shock Absorber
I

: Steering Sensor - I

l ! Absorber

i Stop Light Switch ! Control -

| 1 Computer

: Vehicle Speed Sensor :

| . |

i Neutral Start Switch ! TEMS Indicator

| (Automatic Transmission Only) I

I |

| |

! f

! Throttle Position Sensor : TCCS

'L i ECU

Component

Function

Selector Switch

There are 2 buttons, “Normal” and ““Sport™, by which the
driver selects the damping force mode.

Steering Sensor

This detects the direction in which the steering wheel is
turned and the turning angle.

Stop Light Switch This sends a braking signal to the computer.

Vehicle Speed Sensor This sends a vehicle speed signal to the compufer.

TEMS Indicator This indicates the damping force conditions of the shock
absorbers.

Shock Absorber These shock absm:bers have_ a built-in rotary valve which
changes the damping force in 3 stages.
By a signal from the computer, the actuator drives the

Actuator

shock absorber control rod (rotary valve) and changes the
damping force.

Absorber Control Computer

This computer uses signals from each sensor and
controls the shock absorber damping force according to
the mode selected.

Throttle Position Sensor

This detects the throttle valve opening angle and sends
signals to the absorber control computer through the
TCCS ECU.

Neutral Start Switch
(Automatic Transmission only)

This sends signals to the computer that the shift position
is the “N” or “P”” range.
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WIRING DIAGRAM

Stop nght

H r T v ot mle
Neutral Start Ib NORMAL (OFF) e Loy Switch IZ 5 3 : |
i

F
L IG . }
| leuitionSwitch | { TEMS Indicator TCCS ECU
F.LJ ! Selector Switch |

—

( Switch Rn'? (ON

. By
F.L$ I
Start
w Motoerr * Stop
e = = = Ltghts =

ot

Absorber Control Computer

-?-. I
]
I '

Vehicle
Speed
Sensor

Actuators

4
g'_
&

Connector

<5

» M/T— Open
A}T— Short



BODY — FRONT SEAT

;

A stepless reclining adjuster system was adopted in which the reclining angle of the front seats (driver

Also, a Quick System was adopted in whmh the seat can be reclined forward or backward with one

{ FRONT SEAT
‘ B STEPLESS RECLINING ADJUSTER SYSTEM
1. Description
and passenger) can be steplessly adjusted.
touch by operating the Quick Lever.
Front Seat Cushion

Reclining

Handle Axle
§ 2. Construction and Operation
STEPLESS RECLINING ADJUSTMENT
1) Construction
—Hinge pin when seen from the front
The same axis as the Inner Gear and Sproket: Oy ey ) - o,
The same axis as the Upper Arm and Crown Gear:
Upper Arm
Fastened to the Seat Back Side
Inner Gear
Fastened to the Seat Cushion
Side (except when the Quick
/ System is operating)
@ : Spracket
To Inner S _ s
Adjuster prockith nge Pm Linked to the reclining

Hinge Pin (Eccentric Axis)

Crown Gear [nner Gear (29 Teeth)
(30 Teeth)

knobby athain.

—— See from A
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TD-138 BODY — FRONT SEAT -

2) Operation

® If the reclining adjuster knob is turned, the sprocket, which is lmked to the knob by a chain,
and the hinge pin, which is linked to the sprocket by serrations, are turned.

® As the hinge pin rotates it raises the upper arm by sliding it against the inner gear.

@ Since the inner gear is fastened to the seat cushion side, (except when the Quick System is

operating), center 0, of the upper arm crown gear fastened to the seat back turns with center
0, of the inner gear as its axis.

® Therefore, the upper arm crown gear turns around the innér gear by the turning of the hinge
pin. Furthermore, when the hinge pin has made N turns, the reclining angle of the seat back
can be expressed by the flowing formula,

7 7 . &t Reclining Angle, N : No. of Turns of Hinge Pin
a=N x ——’Z—‘ x 360° . Z, : No. of Inner Gear Teeth (29) ‘
2 Z, : No. of Crown Gear Teeth (30)

Therefore, « = 12° x N and one turn of the hinge pin reclines the seat back 12°.
Connecting Chain
Reclining Adjuster Knob
Sprdcket
Sprocket
Reclining Angle : 0° 3° 9° 12°
o, [
(0 Upper Arm ~
Inner Gear

Crown Gear (Fixed)

Hinge Pin Angle : 0° 90° 180° 270° 360°

(One Turn of Hinge Pin)
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‘ormal Position

sure below shows the state where the scat back is locked in the normal position. At this time,
wl is engaged in the latch on the outer circumference of the inner gear (& , ®). Moreover, the
- which moves as one with the quick lever is pressed by the tension spring on the back surface of
wl and the pawl is locked with the latch of the inner gear.

ermore, in the normal position, the seat back can be steplessly reclined.

Upper Amm

Quick Lever

Tension Spring

. Foward Reclining Position e

“he figure below shows the seat back reclining forward. The quick lever is operated in direction A
vith the seat back in the normal position. At this time, the spacer releases from the pan”ﬁild the
‘orce of the pawl pressing on the latch is removed, o
Therefore, with the hinge pin as the axis, the upper arm and the inner gear become one andt

back reclines forward. (Direction B) R
Also, even if the seat back returns to the normal position, it will return to the originally set reclining

position.
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3. Backward Reclining Lock Position

The figure below shows the seat back reclined backward.

As with forward reclining, the quick lever is operated and the paw] releases from the latch of the inner
*® gear. Next the seat back reclines and the pawl is locked with the latch (® » ©) of the inner gear,

Further, in the backward reclining lock position, stepless reclining of the seat back can be done. Also,

even if the seat back is returned to the normal position, it will return to the originally set reclining

position,

POWER SIDE SUPPORT AND POWER LUMBAR SUPPORT
1. Description

The previous manual side support and lumbar support systems have been changed to electrical systems
to improve their manipulability.

A LUMBAR |
F-g
v

J

Lumbar and Side Support Switch

Side Support Motor
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2. Construction and Operation

POWER SIDE SUPPORT ADJUSTMENT

Previously, by turning the adjustment knob on the side of the seat, the support link was moved to
carry out side support adjustment. _
As opposed to this, with the power side support adjustment system, a coﬁnesﬁng rod connected to a
screw nut on the side support motor is moved left or right, moving the ﬁpﬁbﬁ link and adjusting the
side support. -

Function A ' Function B

Screw Nut

Side Support Motor
& Lumbar and Side Support Switch

POWER LUMBAR SUPPORT ADJUSTMENT

Previously, lumbar support adjustment was accomplished by moving a lever on the side of the seat
which moved the support pad linked to the torsion bar forward or backward.

Now however, with power lumbar support adjustment, the screw nut on the lumbar support motor is
moved and the torsion bar linked to it moves the support pad forward or backward, making stepless
adjustment possible.

. Lumbar Support Motor

Screw Nut

Lumbar Support
Motor

LN AR Full Fo

Function C —

Full Backward

Function D
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3. System Circuit

1.G. Switch

Lumbar and Side Support Switch

e s CB.
:‘“‘.‘1{: i - % M
: Terminal ’
Switc 8[1219}51|3 Side Support
position Motor
Spread o °
Side OFF O==0~~0
Close 0~=0 °
<
T Push )
o
e Lumbar { OFF 4-_; Lumbar Support
‘I‘ Release o - Motor
e ke
Push
Spread *%* Close
Release 3 2
= ==
9 8 5

Connecter for Lumbar and Side Support Switch
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CRUISE CONTROL SYSTEM (CCS)

Vehicle Speed Sensor
Actuator (LHD Models) Vacuum Pump (RHD Models)
Actuator (RHD Models)
Neutral Start Switch (A/T)

N eI .
(AN~
\\ Control Switch ‘
Main Switch with Power Indicator \ )

\ Parking Brake Switch
Clutch Switch (M/T)

CCS Computer
Stop Light Switch

COMPONENT FUNCTION

Vehicle Speed Sensor This is mounted on the speedometer driven gear and produces pulse

signals, The cruise control computer detects vehicle speed by
senging the pulse frequency.

CCS Computer Receives signals from each sensor and controls total CCS functioning. (J

Actuator This is controlled by the CCS computer, to increase or decrease the
throttle valve opening angle. '

Control Switch This is used to control the CCS when setting the vehicle at 2 desired
cruising speed or resetting it at another cruising speed, and to cancel
the CCS. :

Main Switch with Power Indicator | This is used to connect the CCS to the power source. _
: Lights up when the main switch is ON, indicating that power is being

supplied in the system.
Stop Light Switch
Parking Brake Switch
Output CCS release signals
Clutch Switch (M/T)
Neutral Start Switch (A/T)
Vacuum Pump (RHD Models) Supplies extra vacuum to the actuator when the vacuum in the

manifold is not sufficient.
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WIRING DIAGRAM

Stop Light Fuse
oY
Igniton Fuse

Stop Light

For Taillight
Control Relay

g - lﬂ, + Reseaso
E(%)é [5..“. ¢) z Control
E ®

&/
-G
CCS Computer

-
Negtra.l Start
For ECTECU  Switch (A/T)

T -t
i
1 ‘3/5:/ 1 G-
-~ 2 oo Parking Brake
s Parking Brake Switch | Indicator Lamp

.||
||}

Speed Sensor

L L
= = *1: Models with RED
(-MAJOR CONNECTORS
N
Cruise Control Computer Actuator Main Switch
771615 413[ 211 o B 1]
i = 1 AGRE
17p416[15 [1a{13 12|11 - 10] 0 6[sf4]3
Control Switch Stop Light Switch Clutch Switch
n .
o : 1]
] [ . l 41213 I




OPERATION

® The construction and operation of the cruise control system is the same as previous systems.
(Basically, it is the same as that on the 1986 Celica ST 162 Series.) ~

Main Switch

® Even though the Main Switch is in the ON position, if the Ignition Switch is turned off, the Main - !

Switch goes off at the same time. When the Ignition Switch is turned on again, the Main Switch
remains off.

Qe '
1 I L
Bk ﬁ, Power Indicator Il\ l ;

Main Switch Assembly

Connector for Main Switch

OPERATION

1) Main Switch ON

@ With the Ignition Switch ON, if the Main
Switch is tumed ON, Terminal @ is
grounded by Terminal @ through the
On Switch, Off Switch and Relay Coil.

CCs
Computer (+B)
Light Control Relay

: Mumination
® The Relay Switch goes on and current SIW_g Rheostat
flows to Terminal ®. CCS Computer
Also, since current is flowing through D2
the Relay Coil through D, even if the
Relay Switch is separated from the On =

switch, it remains ON. (Self-hold Circuiit)
The Power Indicator Lamp Lights up.

2) Main Switch OFF

® When the Main Switch is ON, if the Off
Switch is pressed, the current flowing 1G. S/W
from D, is cut off and the flow of cur-
rent to the Relay Coil is stopped, causing
the Main Switch goes off.

CCS

Compauter (+B)
Light Control Relay
Nlumination
Rheostat

CCS Computer

® Also, when the Ignition Switch is turned
OFF, the Relay Coil is no longer charged
and the Main Switch goes off.
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2. Vacuum Pump (Models with RHD)

CONSTRUCTION

-The vacuum pump is located between the vacuum outlet of the engine and the vacuum circuit of the
actuator, and supplies extra vacuum to the actuator when the vacuum in the manifold is not sufficient
(as when the vehicle is climbing a hill or during full acceleration).

To Actuator

To 0

A-B Cross Section  A-C Cross Section

OPERATION

Check valve () is normally kept open due to vacuum in the manifold, and supplies vacuum to the

actuator. When manifold vacuum is low, the computer sends a signal to turn the vacuum pump on. As
(- esult, vacuum is supplied to the actuator through check valve ®.
’ To Engine To Actuator

Vacuum Pump i
<= Atmosphere




-~

3. Vacuum Switch

This switch detects vacuum in the intake manifold. _
It turns on when this vacuum is 170 mmHg or lower, and sends an ON signal to the computer.

To Cruise Control Computer

To Vacuum Pump and Intake Manifold
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