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CH-2 CHARGING SYSTEM — Precautions, Troubleshooting

PRECAUTIONS
1. Check that the battery cables are connected to the

correct terminals.

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

3. Do not perform tests with a high voltage insulation
resistance 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 blown

Light burned out

Wiring connection loose

\C regulator faulty

Check “CHG” and
“IGN” fuses

Replace light

Tighten loose connections

Replace IC regulator CH-7

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

Drive belt loose or worn

Battery cables loose, corroded or worn

Fuse blown

Fusible link 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.

CHO262

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 cell.
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.



CH-4 CHARGING SYSTEM — On-Vehicle Inspection’ -

CHO004 CHOO39

\ Alternator
Fan Pulley

Crankshaft Pulley
CHO230

SST B

ECO003 ECOO04
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CHOO86

INSPECT DRIVE BELT

(a) 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 Ib,98 N) of pressure.

Drive belt deflection:
New belt 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.
SST 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 ona

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
@ CHG 7.5A
®@IGN7.5A
@ ENGINE 15A



CHARGING SYSTEM — On-Vehicle Inspection
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VISUALLY CHECK ALTERNATOR WikING” ANDLISTEN FOR ABNORMAL NOISES Men
(a) Check that the‘wiring is in good condition. ~-
(b) Check that there are no abnormal noisesner D al from thealternator while ‘the engine is running.

CHECK DISCHARGE WARNING LIGHT CIRCUIT
(a) Warm up the engine and turn it off.
(b) Turn off all accessories.
(c) Turn the ignition switch to “ON”. Check that thecharge light is lit.
(d) Start the engine. Check that the light goes out.
If the light does not operate as specified, troubleshoot thecharge light circuit.

CHECK CHARGING CIRCUIT WITHOUT LOAD
NOTE: ifa battery/ alternator tester is available, connectthe tester to the charging circuit according to themanufacturer’s instructions.
(a) If a tester is not available, connect a voltmeter andammeter 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 toterminal 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 rpm,check the reading on the ammeter and voltmeter.

Standard amperage: 104A or less
Standard voltage: 13.9 — 15.1 V at 25°C (77°F)

13.5 — 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

CHO328

8.
30 A or More
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CHOO067_CHOOSs

If the voltage reading is less than standard voltage, checkthe IC regulator and alternator as follows:
® With terminal F grounded, start the engine and checkthe 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 thehigh beam headlights and place the heater fan con-trol switch on “‘HI’’.
(b) Check the reading on the ammeter.
Standard amperage: 304A 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 willSometimes be less than 30 A.



CH-7CHARGING SYSTEM — Alternator

ALTERNATOR |
COMPONENTS

Drive End Frame

Pulley

Rotor
Front Bearing

Bearing Cover

Rear Bearing

% Retainer. Brush Holder and Cover

Rubber Insulator IC Regulator

%5S)

Terminal insulator——€}

Rectifier End Frame

(((
(

Rear End Cover

Brush

Rectifier Holder
CHO329

DISASSEMBLY OF ALTERNATOR

1. REMOVE REAR END COVER

(a) Remove the nut and terminal insulator.

(b) Remove the three nuts and end cover.

CHO330

2. REMOVE BRUSH HOLDER

Remove the two screws, brush holder and cover.

CHO331
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CH-8 ‘CHARGING SYSTEM — Alternator

CHO333

CHO335

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

(a) Hold SST A witha torque wrench, and tighten SST B' clockwise to the specified torque.
SST 09820-63010
Torque: 400 kg-cm (29 ft-Ib, 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.
(f) Turn SST B and remove SSTs A and B.
(g) 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



CHARGING SYSTEM — Alternator

CHO190

No continuity
CHO191

CHO245

CHO246

INSPECTION AND REPAIR OF ALTERNATORRotor 
ae1, INSPECT ROTOR FOR OPEN CIRCUIT os . .Using an ohmmeter, check that there is continuity be-tween the slip rings. 

:Standard resistance (cold): 2.8 — 3.0 0If there is no continuity, replace the rotor.

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.

INSPECT SLIP RINGS
fa) 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: 14.2 — 14.4 mm

(0.559 — 0.567 in.)Minimum diameter: 12.8 mm (0.504 in.)If the diameter is less than minimum, replace the rotor.

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 frameassembly.

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.



CH-10 CHARGING SYSTEM ~ Alternator

CHO247

CHO248

KS)

Positive (+) Stud

Rectifier
Terminal

CHO465

CHO466

Brushes

1. INSPECT EXPOSED BRUSH LENGTH
Using a scale, measure the exposed brush length.
Standard exposed length: 10.5 mm (0.413 in.)Minimum exposed length: 1.5 mm (0.059 in.)
If the exposed length is less than minimum, replace thebrushes.

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.

(c) 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

holder.

(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.
(c) Check that one shows continuity and the other

shows no continuity.
If not, replace the rectifier holder.



CHARGING SYSTEM _—~.Alternator

Ohmmeter

om
.

CHO228

Socket Wrench

CHO390,

CH-11
2. INSPECT NEGATIVE SIDE RECTIFIER ~~ Pees(a) Connect one tester probe to each reand the other to each rectifier negati

ctifier terminal .
ve (~) terminal,

(b) Reverse the polarity of the tester Probes.
(c) Check that one shows continuity and the othershows 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
(a) Remove the four Screws and bearing retainer.

(b) Using a press and socket wrench, Press out the frontbearing.



CH-12 CHARGING SYSTEM — Alternator

CHO199

CHO200

SST

CHO201

3.

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

CHO213;

CHO35 7)

ASSEMBLY OF ALTERNATOR
(See page CH-7)

1.

2.

INSTALL ROTOR TO DRIVE END FRAME |
INSTALL RECTIFIER END FRAME
(a) Using a Plastic-faced hammer, lightly tap in the endframe.
(b) Install the four nuts.

INSTALL PULLEY 
~

(a) - Install the Pulley to the rotor shaft by tightening thepulley nut by hand. hoo
(b) Hold SST A with a torque wrench, and tighten SST.Bclockwise to the specified torque.
SST 09820-63010
Torque: 400 kg-cm (29 ft-lb, 39 N-m)
(c) Check that SST A is secured to the pulley shaft.

{d) As shown in the figure, mount SST C ina vise, andinstall the alternator to SST C.
(e) To torque the pulley nut turn SST A in the directionshown in the figure.
Torque: 1,125 kg-cm (81 ft-lb, 110 N-m)
(f) Remove the alternator from SST C.
(g) Turn SST B and remove SSTs A and B.

INSTALL RECTIFIER HOLDER
(a) 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

5. INSTALL BRUSH HOLDER AND IC REGULATOR
- fa) Place the brush holder.

(b) Install the Ic regulator and brush holder to the rearend frame horizontally as shown in the figure.
NOTE: Make sure the brush holder’s cover doesn’t slipto one side during installation.

(c) Tighten the five screws until there is a clearance of atleast 1 mm (0.04 in.) between the brush holder coverand connector. cet

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

7. MAKE SURE ROTOR ROTATES SMOOTHLY
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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

From Radiator Water Pump

7M-GTE

ISC Valve

ToHeater From Heater

To Radiator

/
( 

i

Turbocharger . From Radiator \

coos
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‘COOLING SYSTEM — Description co-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 water pump, where
it cools the engine.

The water jacket is a network of channels in the
shell of the cylinder block and cylinder head
through which coolant passes. It is designed to
provide adequate cooling of the cylinders 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 filter inlet. It
also has a hose attached through which excess
coolant 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 transmission
incl4e an automatic transmission fluid cooler built
ini. .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
cap. The relief valve opens and lets steam escape
‘hrough the overflow pipe when the pressure
3enerated inside the cooling system exceeds the
imit (coolant temperature: 110 — 120°C, (230
~ 248°F), pressure; 0.3 — 1.0 kg/em?, (4.3 - 14.2
si, 29.4 — 98.1 kPa). The vacuum valve opens to
illeviate the vacuum which develops in the coolant
system after the engine is stopped and the coolant
&mperature drops. The valve’s opening allows the
ressure in the cooling system to return to the
‘Oolant 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
tapidly. 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).



co-4 COOLING SYSTEM — Troubleshooting

TROUBLESHOOTING

Problem Possible 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 —M-17
Fluid coupling faulty . Replace fluid coupling Cco-6

Radiator hose plugged or rotted Replace hose

( Water pump faulty Replace water pump Cco-6
. Radiator plugged or cap faulty Check radiator co-9

Cylinder head or block cracked or Repair as necessary
plugged



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

00350

£00339}

00340)

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.

CHECK ENGINE COOLANT QUALITY

There should 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.

Hf excessively dirty, replace the coolant.

REPLACE ENGINE COOLANT

(a) Remove the radiator cap.

(ob) 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.
Use a good brand of ethylene-glyco! base coolant, mixed
according to manufactuer’s directions.

Capacity:
MA

w/ Heater or air conditioner
M/T 8.1 liters (8.5 US qts, 7.1 Imp. qts)
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)

MS
w/ Heater or air conditioner

GCC Countries*
8.5 liters (9.0 US qts, 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 Imp. qts)
Others

7.1 liters (7.5 US qts, 6.2 Imp. qts)

(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.



CO-6 COOLING SYSTEM — Water Pump

WATER PUMP
COMPONENTS

—=S
ony1

Fluid Coupling Water Pump Pulley Water Pump

@ Non-reusable part cooses|
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.

(c) Remove the four nuts, fluid coupling and wate’
pump.

£00348 (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.

C00342



COOLING SYSTEM — Water Pump

£00343!

C00344

F5534

————

SSS £00349

INSPECTION OF WATER PUMP ~~ ~~~
1. INSPECT WATER PUMP BODY AND TIMING BELTCASE 

ves
Check the water Pump body and timing belt case forcracks and damaged gasket surfaces.
If necessary, replace the water pump or timing belt case,

INSPECT WATER PUMP BEARING
Turn the pulley and check that the water pump bearingmoves smoothly and quietly,

If necessary, replace the water pump,

INSPECT FLUID COUPLING
Check that the fluid coupling is not damaged and that nosilicon oil leaks.

If necessary, replace the fluid coupling.

INSTALLATION OF WATER PUMP
(See page CO-6)

1. INSTALL WATER PUMP
Install water pump on new gasket with the eight bolts andtwo nuts.

Torque: 180 kg-cm (13 ft-lb, 18 Nem)

INSTALL PS AIR PIPE

INSTALL WATER PUMP PULLEY, FLUID COUPLINGAND ALTERNATOR DRIVE BELT
(a) Install the water Pump pulley and fluid coupling withthe four nuts.

(b) Place the drive belt on to each pulley.
(c) Stretch the belt tight and tighten the four nuts.
ADJUST ALTERNATOR DRIVE BELT TENSION
(See page EM-36)
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Cco-8 COOLING SYSTEM — Thermostat

—EM3017,

00227 _C00228

Valve Lift

00229

C00345

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.

(c) Check the valve lift.

Valve lift:
8 mm (0.31 in.) or more at 100°C (212°F)

If 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 outle
with the two bolts.



COOLING SYSTEM — Radiator

Radiator Cap Tester

£90070

RADIATOR |
CLEANING OF RADIATOR aeeemmene

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

CAUTION: If 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 nozzle 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 valve 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/cm? (8.5 psi, 59 kPa).

If either check is not within limits, replace cap.

CHECK COOLING SYSTEM FOR LEAKS

(a) _ Fill the radiator with coolant and attach a radiator cap
tester.

(b) Warm up the engine.
(c) Pump it to 1.2 kg/cm? (17.1 psi, 118 kPa), check

that pressure does not drop.

lf the pressure drops, check for leaks from the hoses,
radiator or water pump. If no external leaks are found,
check the heater core, cylinder block and head.



Co-10 COOLING SYSTEM — Radiator

COMPONENTS

MA (A/T) S

Oil Cooler
Upper TankSS

a >—0-Ring

MS (A/T)

@ O-Ring

@ O-Ring

@ Tank Plate

Oil Cooler

@ Non-reusable part co0sé

DISASSEMBLY OF RADIATOR

1, REMOVE TANK PLATE

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

SST 09230-00010

NOTE: Be careful not to damage the core plate.

CO0352
600353 _C€Q0041



COOLING SYSTEM — Radiator

c00351

€00348 C00362

a (5) 00347,

00348}

2.

(b) Pull the tank plates outward.

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

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

(a) Clean the O-ring contact surface of the lower tank
and oi! 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 (8). Torque the
nuts (5).

Torque: 220 kg-cm (16 ft-lb, 22 Nm)
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co-12 COOLING SYSTEM — Radiator

(6) (7) (MS 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 oi! 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-lb, 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.

00119

C5182

2. INSPECT CORE PLATE

Inspect the core plate for damage.

NOTE:

@ \f the sides of the core plate groove are deformed,
reassembly of the tank will be impossible. Therefore,
first correct any deformation with pliers.

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

Core Plate Core Plate

CO0355.

3. INSTALL NEW O-RING AND TANK

NOTE:

@ Clean the tank and core plate.

CQ0356

an @ Inspect the O-ring for twists.

ONormal| xTwisted!

XT wisted|
27555



COOLING SYSTEM — Radiator’

00357

SST

Shaft Guide Block

Low c

HIGH ch

C5186

C00352

Tank Plate

Guide Block Stopper
£00043 CO0046

C00361

. a,

__CO-13'

INSTALL TANK PLATE
Insert the tank plates from both ends in the direction 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 result
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 — 9.53 mm (0.3614 — 0.3752 in.)
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c00358

00352
00359

Tank Plate

O-Ring
00035

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

@ The 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: 1.5 kg/cm? (21 psi, 147 kPa)

(e) Inspect for water leaks.
NOTE: On radiator with resin tanks, there is a clearance
between the core plate and tank plate 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: lf the water leak test checks out okay, allow the
radiator to completely dry and then paint the tank plates.
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EFI SYSTEM
SYSTEM DESCRIPTION

PRECAUTIONS ....... .

TROUBLESHOOTING WITH
VOLT/OHMMETER (MA) ........-.00c2eeeeee FI-34

TROUBLESHOOTING WITH
VOLT/OHMMETER (MS) ........e0eeeeeees .. FI-57

FUEL SYSTEM... cece ccc cece eee e ete een eeees FI-73.

Fuel Pump... ee. ceeeeeee eee ee ees be caepeees FI-73

Cold Start Injector ....... ei caesueeeteaavoves FI-80
Pressure Regulator ..........cccceceeeeeeeees FI-84
Injectors... cece eee cece e eect e ete eeeneee ‘wee FI-86

AIR INDUCTION SYSTEM ..........ccceeeeeees FI-96

Air Flow Meter (7M-GE) ........... paaenacss FI-96

Air Flow Meter (7M-GTE) ...........00ceeees FI-98

Throttle Body... ccc cece cece eee eeccceeeeeene FI-102

Idle Speed Control (ISC) Valve .............05 FI-108

ELECTRONIC CONTROL SYSTEM ............05 FI-110

Location of Electronic Control Parts .......... FI-110

EFI Main Relay .........ccceceeeeeeeee seaee PI-I12

Circuit Opening Relay ............... seeeeeee FI-113

Solenoid Resistor ............seceeeeeeenenee Fl-114

Cold Start Injector Time Switch ..... sisaniess FI-115 

Water Temperature Sensor ...........00.0085 FI-116 i

Fuel Pump Relay and Resistor ............... FI-117 4
High Temperature Line Pressure 

Up System ...cccccceceseeeeeeneeeeneneees FI-119 i
High Altitude Compensation (HAC) '
System (7M-GTE) ..... ence nee e eee ne eeee FI-121

Oxygen Sensor ....... cscs eeeer ee neeeneeeaee FI-122

Electronic Controlled Unit (ECU) ............. FI-125 !

Fuel Cut RPM... . cece cee c cece ee eens FI-128 i
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1-6 EF! SYSTEM — System Description

‘he EFI system is composed of 3 basic sub
systems; Fuel Induction, Air Induction and
3lectronic Control.

FUEL SYSTEM

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

AIR INDUCTION SYSTEM

The air induction system provides sufficient air for
engine operation.

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

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

1. Electronic Fuel Injection (EF!)
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 temperature
Engine rpm
Vehicle speed
Acceleration/deceleration etc.

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

2. Electronic Spark Advance (ESA)
The ECU 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
section)

3. Idle Speed Control (ISC)
The ECU is programmed with target idling
speed values to respond to different 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 target value.
(See pages FI-53, 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 malfunction, a back-
up circuit will take over to provide minimal
drivability. Simultaneously, the ‘CHECK
ENGINE” warning light will come on.
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Tachometer

0s
d &

Ico

4
<j / ees

Check Connector <4) Ec2115
WRONG

CORRECT

IGo596

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.

3.

INSURE CORRECT ENGINE TUNE-UP

PRECAUTIONS WHEN CONNECTING GAUGE
(a) 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, ete.
(b) 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 careful to protect the electrical system from water.

PRECAUTIONS WHEN HANDLING OXYGEN SENSOR
(w/ TWC)
(a) Do not allow oxygen sensor to drop or hit against an

object.

(b) Do not allow water to come into contact with the
sensor or attempt to cool it.



EFI 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 following precautions:

1. 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 installed in the
rear of the vehicle.

2. . 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.

w Insure that the feeder and antenna are properly adjusted.
4. Do not equip your vehicle with a powerful mobile radio

system.

5. Do not open the cover or the case of the ECU unless

7M-GE (MA)

absolutely necessary. (If 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.

2. 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.
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(ee ELECTRONIC CONTROL SYSTEM
1. Before removing EFI wiring connectors, terminals, etc.,

first disconnect the power by either turning the ignition
switch OFF or disconnecting the battery terminals.

2. When installing a battery, be especially careful not to
incorrectly connect the positive and negative cables.

3. Do not permit parts to receive a severe impact during
removal or installation. Handle all EFl parts carefully.
especially the ECU.

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

5. Do not open the ECU cover.

6. 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 EFI parts and

(oe wiring connectors.

7. Parts should be replaced as an assembly.

FI106'

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

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

Lock Spring

F10092 FI0093)

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

FI0094

9. When inspecting a connector with a circuit tester.

(a) Carefully take out the water-proofing rubber if it is a
water-proof type connector.

FI0095 FIOO96|
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(b) Insert the tester probe into the connector from the

wiring side when checking the continuity, amperage
or voltage.

(c) Do not apply unnecessary force to the terminal.

(d) After checking, install the water-proofing rubber on
the connector securely.

F0097 FI0098)

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

SST 09842-30050 and 09842-30060

FI1595.

FUEL SYSTEM

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

(a) Put a container under the connection.

! (b) Slowly loosen the connection.

N (c) Disconnect the connection.
eh (d) Plug the connection with a rubber plug.

F10419 FI0421

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

(Union bolt type)

(a) Always use a new gasket.
(b) Hand tighten the union bolt.
(c) Tighten the bolt to the specified torque.

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

Fi1067 FI1068

(Flare nut type)
(a) Apply a thin coat of oil to the flare and tighten the

flare nut.

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

SST 09631-22020

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.).

Fulcrum Length

SST (b)

FI1654)
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CORRECT

Grommet O-Ring Poe Tita
wy

WRONG

» (ie
FI1596

Black Ring

Spacer

Cylinder: .
Head

F179)

Fi1597,

nme
Pressure Regulators

F698}

3. Observe the following’ precautions when removing and
installing the injectors.

(a) Never reuse a O-ring.
(b) When placing an O-ring on the injector, use care care

not to damage it in any way.

(c) 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: Install the spacer with the black ring side facing
upward.

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

(a) With engine stopped, turn the ignition switch ON.
(b) Short circuit the fuel 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 fuel system.

CAUTION: Always pinch the hose. Avoid bending as
it may cause the hose to crack.
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EFI SYSTEM — Troubleshooting

TROUBLESHOOTING
TROUBLESHOOTING HINTS
1, Engine troubles are usually not caused by the EFI system.

When troubleshooting, always first check the condition of
the other systems.

(a) Electronic source
®@ Battery

@ Fusible links

@ Fuses

(b) Body ground

(c) Fuel 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

(f) Emission control system

@ PCV system

@ EGR system (w/ EGR)

(g) Others

@ Ignition timing (ESA system)
@ Idle speed (ISC system)

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.

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

eT

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

F089!

TROUBLESHOOTING PROCEDURES

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

CHECK ELECTRIC SOURCE : 1. Battery
BAD (1) Connection

(2) Gravity — Drive belt — charging system
(3) Voltage

2. Fusible links

OK

CHECK STARTING SYSTEM 1. Ignition switchBAD 2. Starter relay (MS)
3. Starter
4. Neutral start switch (A/T)
5. Wiring/Connection
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SYMPTOM — DIFFICULT TO START OR NO START (CRANKS OK)

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

Normal code

DOES ENGINE START WITH
ACCELERATOR PEDAL DEPRESSED?

Malfunction
code(s)

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

NO

CHECK FOR VACUUM LEAKS IN AIR
INTAKE LINE

OK ISC system
(1) ISC valve
(2) Wiring connection

BAD

OK

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

1. Oil filler cap
2. Oil dipstick
3. Hose connections
4, PCV hose
5. (w/ EGR)

EGR system — EGR valve stays open

BAD

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.)

“7M-GTE
0.8 mm (0.031 in.)

NOTE: Check compression pressure and
valve clearance if necessary.

1. High-tension cords
2. Distributor (7M-GE) or cam position

sensor (7M-GTE)
3. Ignition coil
4. Igniter

NO 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

(0.006 — 0.010 in.)
EX 0.20 — 0.30 mm

(0.008 — 0.012 in.)

BAD
All

Plugs
WET.

OK CONTINUED ON PAGE FI-15

1. Injector — shorted or leaking
2. Injector wiring between resistor and

ECU shorted
3. Cold start injector - Leakage

(See page FI-80)
4. Cold start injector time switch

(See page FI-115)
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OK CONTINUED FROM PAGE FI-14

CHECK FUEL SUPPLY TO INJECTOR
1. Fuel in tank
2. 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.

3. Check circuit opening relay
(See page FI-113)

OK

CHECK FUEL PUMP SWITCH IN AIR
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 FI-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 @ Idle
‘w/ short circuited T(MA) *]
TE1(MS) — E1

BAD Air flow meter (See page FI-96)

OK

CHECK EF] 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) EFI 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
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SYMPTOM — ENGINE OFTEN STALLS

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.

_ (See page FI-26)

Malfunction
code(s)

| Normal code
CHECK FOR VACUUM LEAKS IN AIR
INTAKE LINE

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

BAD

| oK
CHECK FUEL SUPPLY TO INJECTOR

y 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. .

3. Check circuit opening relay
(See page Fl-113)

‘| 3. Hose connections

1. Oil filler cap
2. Oil level gauge

4. PCV hose

BAD

OK

CHECK AIR FILTER ELEMENT

‘| 5. Fuel pressure regulator (See page FI-84)

1. Fuel line — leakage — deformation
2. Fuse
3. Fuel pump (See page FI-73)
4. Fuel filter

6. Circuit opening relay (See page FI-113)

BAD

OK

CHECK IDLE SPEED
STD: 7M-GE w/ TWC. 700 rpm

7JM-GE w/o TWC 800 rpm :
7M-GTE 800 rpm

Element — Clean. or replace

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 @ Idling
(ne short circuited T(MA) of)
TE1(MS).— E1

ISC system
(1) Wiring connection
(2) ISC valve
(3) ECU

NO

OK

CHECK SPARK PLUGS
Plug gap:

7JM-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
ate aennan If nanaceary

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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OK "CONTINUED FROM PAGE Fl- 16

CHECK COLD START INJECTOR
(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-86)

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

BAD

OK

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

Injection condition

BAD

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

1. Wiring connection
2. Power to ECU

(1) Fusible links
(2) Fuses
(3) EFI 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 code(s) (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

4ECK DIAGNOSIS SYSTEM Malfunction | Diagnostic code(s) (See pages FI-30, 31, 32)
reck for output of diagnostic code. code(s)
ee page FI-26) ;

Normal code

HECK FOR VACUUM LEAKS IN AIR BAD 1. Oil filler cap
\TAKE LINE 2. Oil level gauge

3. Hose connections
4, PCV hose
5. EGR system — EGR vaive stays open (EGR)

OK

SK NK AIR FILTER ELEMENT BAD Element — Clean or replace

OK

CHECK IDLE SPEED BAD | !SC system
STD: 7M-GE w/ TWC 700 rpm (1) Wiring connection

7M-GE w/oTWC 800 rpm (2) ISC valve
7M-GTE 800 rpm (3) ECU

OK

CHECK IGNITION TIMING NO Adjust ignition timing. (See page EM-17)
1. Short terminals T(MA) or TE1 (MS) and

E1 of the check connector.
2. Check ignition timing.

STD: 10° BTDC @ Idling
w/ short circuited T(MA) ory
TE1(MS) — E1

( OK
a.

CHECK SPARK PLUGS BAD 1. Spark plugs
Plug gap: 2. Compression pressure

7M-GE Conventional Tipped Type Limit: 9.0 kg/cm? (128 psi, 883 kPa)

NOTE: Check compression pressure and
valve clearance if necessary.

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.)

[ox CONTINUED ON PAGE FI-19

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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OK CONTINUED FROM PAGE FI-18

CHECK COLD START INJECTOR
(See page FI-80)

OK

CHECK FUEL PRESSURE
(See page FI-74)

BAD 1. Cold start injector
2. Cold start injector time switch

(See page FI-115)

OK

CHECK INJECTORS
(See page FI-86)

BAD 1, Fuel pump (See page Fl-73)
2. Fuel filter
‘3. Fuel pressure regulator (See page FI-84)

OK

“CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER
(See pages Fl-34, 57)

BAD Injection condition

BAD 1. Wiring connection
2. Power to ECU

(1) Fusible links
(2) Fuses
(3) EFI 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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SYMPTOM — HIGH ENGINE IDLE SPEED (NO DROP)

SHECK ACCELERATOR LINKAGE - BAD

OK

CHECK POWER STEERING [DLE-UP
SYSTEM

Linkage — Stuck

BAD

OK

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.
(See page Fl-26)

Air valve

Malfunction
code(s)

Normal code

CHECK ISC SYSTEM

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

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 Fl-74)

Throttle body

BAD

OK

CHECK COLD START INJECTOR
‘ee page FI-80)

Fuel pressure regulator ~ High pressure

BAD

OK

CHECK INJECTORS (See page FI-86)

Cold start injector — Leakage

BAD

OK

CHECK EFI ELECTRONIC CIRCUIT USING
VOLT/OHMMETER
(See pages FI-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
5. Air temp. sensor
6. Injection signal circuit

(1) Injector wiring
(2) Resistor
(3) ECU
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SYMPTOM — ENGINE BACKFIRES-Lean Fuel Mixture

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

Normal code

CHECK FOR VACUUM LEAKS IN AIR
INTAKE LINE

Malfunction
code(s)

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

OK

CHECK IGNITION TIMING
1. Short terminals T(MA) or TE1(MS) and

E1 of the check connector.
“9. Check ignition timing.

STD: 10° BTDC @ Idling :
w/ short circuited. T(MA) orCretims) -€E1

BAD 1. Oil filler cap
2. Oil dipstick
3. Hose connections
4. PCV hose

OK

CHECK COLD START INJECTOR
(See page FI-80)

NO Adjust ignition timing. (See page EM-17)

OK
CHECK FUEL PRESSURE
(See page FI-74)

BAD 1. Cold start injector
2..Cold start injector time switch

(See page FI-115)

OK

' SHECK INJECTORS

BAD 1. Fuel pump (See page FI-73)
2. Fuel filter
3. Fuel pressure regulator (See page Fi-84)

% \ (See page FI-86)

oK

BAD

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

Injectors — Clogged

BAD 1. Wiring connection
2. Power to ECU

(1) Fusible links
(2) Fuses
(3) EFI 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 |
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SYMPTOM — MUFFLER EXPLOSION (AFTER FIRE)

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

-Rich Fuel Mixture-Misfire

Malfunction
code(s)

Normal! code

CHECK IGNITION TIMING
1. Short terminals T(MA) or TE1(MS) and

E1 of the check connector.
2. Check ignition timing. —

STD: 10° BTDC @ Idling
w/ short circuited T(MA) of)
TE1(MS) — E1

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

NO

OK

CHECK COLD START INJECTOR
(See page FI-80)

Adjust ignition timing. (See page EM-17)

BAD

OK

CHECK INJECTORS

1. Cold start injector
2. Cold start injector time switch

(See page FI-115)

BAD

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.)

7M-GTE
0.8 mm (0,031 in.)

NOTE: Check compression pressure and
valve clearance if necessary.

Injector — Leakage

NO

OK

CHECK EF! ELECTRONIC CIRCUIT USING
VOLT/OHMMETER
(See pages FI-34, 57)

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.)

BAD 1. Throttle position sensor
2. injection signal circuit

(1) Injector wiring
(2) Resistor
(3) ECU

3. Oxygen sensor
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SYMPTOM — ENGINE HESITATES AND/OR POOR ACCELERATION

CHECK CLUTCH AND BRAKE BAD

OK

1. Clutch — Slips
2. Brakes — Drag

CHECK FOR VACUUM LEAKS IN AIR
INTAKE LINE

BAD

OK

‘| 1. Oil filler cap
2. Oil level gauge
3. Hose connections -
4. PCV hose
5. EGR system ~ EGR valve stays open (EGR)

CHECK AIR FILTER ELEMENT BAD

OK

Element — Clean or replace

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.
(See page Fl-26)

Malfunction
code

Normal code

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

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

BAD

OK

1. High-tension cords
2. Distributor (7M-GE) or cam position
.. sensor (7M-GTE) ;
3. Ignition coil
4. Igniter

CHECK IGNITION TIMING
1. Short terminals T(MA) or TE1(MS) and

E1 of the check connector.
2. Check ignition timing.

STD: .10° BTDC @ Idling
(w short circuited T(MA) or)
TE1(MS) — E1

NO

OK

Adjust ignition timing. (See page EM-17)

CHECK FUEL PRESSURE
(See page FI-74)

BAD

OK

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

CHECK INJECTORS
(See page Fi-86) . BAD

OK

Injection condition

CONTINUED ON PAGE FI-24
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OK CONTINUED FROM PAGE FI-23

CHECK SPARK PLUGS
Plug gap:

7M-GE
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 if necessary.

Conventional Tipped Type .

Tox
CHECK EFI ELECTRONIC CIRCUIT
~~ 3ING VOLT/OHMMETER
(See pages FI-34°57) ~~

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.)

BAD 1. Wiring connection
2. Power to ECU

(1) Fusible links
(2) Fuses
(3) EFI 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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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 instrument 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 cleared.

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 removing 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 difficult to detect in the normal
mode. This function fills up the self-diagnosis system. The test
mode can be implemented 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 automatically when the malfunction has.
been cleared.

The diagnostic code can be read by the number of the blinks of
the ‘‘CHECK ENGINE” warning light when TE1 and £1 are
short-circuited.
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ro
“CHECK ENGINE” Warning Light

Fi2552)

In the test mode, seven items, indicated by code No
24, 41, 42, 43, and 51, as shown in FI-32 are mogi
malfunction is detected in any one of the systems indica
code Nos. 13, 22, 24, and 41 the ECU lights the “CHECK
ENGINE” warning light to warm the technician that the mal-
function has been detected. In this case, TE2 and E1 terminals
on the check connector should be connected as shown later
(See page FI-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. Also, when a malfunction occurs for the four con-
ditions from code Nos. 13 — 41, the “CHECK ENGINE” warning
light remains 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
terminal connections on the check connector, as shown in the
later.

“CHECK ENGINE” WARNING LIGHT CHECK
1. The “CHECK ENGINE” warning light will come on when

the ignition-switch is placed at ON and the engine is not
running. ,

2. When theengine is started, the “CHECK ENGINE” warning
light should go out.

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

OUTPUT OF DIAGNOSIS CODES

(MA)
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)

(c) Transmission in neutral position

(d) Accessory switches OFF

2. Turn the ignition switch to ON. Do not start the engine.
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I] ———— 3. “Using a service. wire, short terminals T(MA) or TE1 (MS)

Ly and E1 of the check connector.
CHECK CONNECTOR LOCATION:

See pages FI-110, 111

Check Connector. FI1601

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

“CHECK ENGINE” Warning Light
F10293)

Diagnosis code (See pages FI-30, 31, 32)

(a) Normal System Operation
0.25 © The light will alternately blink on and off for 0.25

second intervals.
ON ON ON ON

OFF OFF OFF

(Seconds)
0.25

Fi0294

(b) Malfunction Code Indication
i | “Goede No. 13 vous We; 32 @ The light will blink the number of times equal to
~~ O5. vy ° the malfunction code indication with pauses as

- {ou cron sill LT ie Set the first digit dé d digit, 1.5AAT . Between the first digit and secon iUU [OFF OFF fL seconds. ° 5ql > 2
40 26 45 2. Between code and code, 2.5 seconds.

3. Before repeating all malfunction codes, 4.5
1.5 (Seconds) seconds.

Hoags @ The diagnostic code series will be repeated as long
as the “CHECK ENGINE” connector terminals
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.

5. After the diagnosis check, remove the service wire.
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Lf Service Wire

(MS)
Normal mode
(See procedure MA)

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)

{c). Transmission in neutral position
(d) Accessory switches OFF

FI2815 2. Using a service wire, short terminals TE2 and E1 of the

FI2814

check connector.

(6 mph) or higher.
aSe -

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-
nected after the ignition switch is turned on, or terminals TE2
and E1 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 Fl-27)

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

EFI 15A

EFI 15A
EFI 15A

1603
FI2822

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 EFI 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.

©@ If 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.

@ If itis necessary 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.

After cancellation, road test the vehicle to check that a
“normal” code is now read on the “CHECK ENGINE”
warning light.

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

DIAGNOSIS INDICATION

(1)

(2)

(3)

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. :

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

Once the malfunction is cleared, the “CHECK ENGINE”
warning light on the instrument panel will go out but the
diagnostic code(s) remain stored in ECU memory (except
for codes 51 and 53).
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DIAGNOSTIC CODES (MA)

Number ofCode! : See
Check engine System Diagnosis Trouble area

No. blinks page
_ This appears when none of _ _

JUL, Normal the other codes area identified.
®@ Ignition switch circuit

: sn ® Ignition switch
Momentary interruption in . Ss

11 fl ECU (+B) @ Main relay circuit FI-41
power supply to ECU. @ Main relay

11606) bd ECU
No “NE” or “G" signal to © Distributor circuit

12 LA RPM Signal _| ECU within 2 seconds after | $ Sica es vena 1G-3
engine has been cranked. ; hel signal circuit

Fitgoe U
ae No “NE” signal to ECU when | ®@ Distributor circuit
had LUA RPM Signal engine speed is above @ Distributor \G-3

a 1,000 rpm. e@ ECU
@ Ignition and ignition. coil

j i IA tian Si No “IGF” signal to ECU circuit 7
i Ignition Signal 6 — 8 times in succession. © Igniter and ignition coil F-64

£11608 ° ECU
’ . @ Oxygen sensor circuit

1 Oxygen Sensor | Detection of oxygen sensor
21 SL Signal deterioration. ; oxygen sensor Fin-122

Fi1609

- . @ Water temp. sensor
22 fl fl mM Water Temp. Open or short circuit in water. | . circuit FI-49

ar Sensor Signal | temp. sensor signal. @ Water temp. sensor
FI1810) bd ECU

: @ intake air temp. sensor

24 —__ ALN Intake Air Temp) Open or short circuit in intake circuit Fl-48
Sensor Signal | air temp. sensor signal. @ Intake air temp. sensor

FIt611 bd ECU
{ (7M-GE)

Open circuit in VC signal or
short circuit between VS and ; tert

. . @ Air flow meter circuit
31 nnn fl Air-flow £2 when idle contacts are © Air flow meter FIR-44

Meter Signal closed. @ ECU :
(7M-GTE)
Open or Short circuit in air

met flow meter signal.

(7M-GE) (7M-GE) @ Air flow meter circuit
Air Flow Open circuit in E2 or short @ Air flow meter FI-44

Pe Meter Signal circuit between VC and VS. @ ECU
4 l l u ! L_ (7M-GTE) (7M-GTE) @ HAC sensor circuit

HAC Sensor Open or short circuit in HAC @ HAC sensor FI-56
ane Signal sensor signal @ ECU

13!

"3 ®@ Turbocharger
"2 —_ ALL Turbocharger ‘ @ Air flow meter _
34 Pressure Turbocharger Pressure ‘s @ Intercooler system

FI281 ‘ e ECU
8|

@ Throttle position sensor

a1 ALAN fl proto Open or short circuit in circuit FI-42
Sensor Signal throttle position sensor signal. | © Throttle position sensor

cata!

e@ ECU
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DIAGNOSTIC CODES (MA) (Cont'd)
Number of 7code Check engine System Diagnosis Trouble area SeeNo. 

pageblinks

No “SPD” signal for 5
seconds when engine speed @ Vehicle speed sensor42 Vehicle Speed | is between 2,500 rpm and circuit -SUL Sensor Signal | 4,500 rpm and coolant temp. | @ Vehicle speed sensor
is below 80°C (176°F) except] @ ECU -

Fite1s|- when racing the engine.

No “STA” signal to ECU until] @ Ignition switch circuit43 iH} i} j j Starter Signal | engine speed reaches 800 ®@ Ignition switch FI-50riteie rpm with vehicle not moving. | @ ECU
62] _ JINN Knock Sensor | Open or short circuit in knock : Rock sensor CircuitSignal sensor signal. 7Fi1618, 9 e ECU

Knock Control 553 = eral signal in ECU Knock control in ECU faulty. ®@ ECU -

© A/C switch circuit
@ A/C switch me
@ A/C amplifire

No “'IDL’’ signal, “NSW” ®@ Neutral start switch4 fl | . . signal or “A/C” signal to circuit _54 Switch Signal ECU, with check terminals © Neutral start switch
E1 and T shorted. ® Throttle position sensor

circuit
® Throttle position sensor

F11617 @ ECU

“1 w/ TWC vehicles only
*2 7M-GTE only
*3 Abnormalities in the air flow meter may also be detected.

DIAGNOSTIC CODES (MS)

\ Number of
Code Check engine System Diagnosis Trouble area SeeNo. : pageblinks

This appears when none of _~ 808 Normal the other codes are identified. ~
© Ignition switch circuit

; fat @ Ignition switch :Momentary interruption in gnt naan11 J ECU (B) @ Main relay circuit FI-62power supply to ECU. © Main relay

FI1 605) bd ECU
No “NE” or “G’ signal to ® Distributor circuit

12 ll f RPM Signal ECU within 2 seconds after : eutributor 1 circuit IG-3
engine has been cranked. e arter signal circuiF106 ECU

No “‘NE” signal to ECU when | © Distributor circuit13 J J j RPM Signai engine speed is above ® Distributor IG-3
F607 1,000 rpm. @ ECU

. © Igniter and ignition coilJ FLL Pn . No. “IGF”’ signal to ECU circuit .14 Ignition Signal 6 — 8 times in succession. ® Igniter and ignition coil FI-70
Fi1608 

@ ECU

at
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DIAGNOSTIC CODES (MS) (Cont'd)

Number of
idre e Check engine System Diagnosis Trouble area See
0. . page

blinks
@ Water temp. sensor

22 my fin Water Temp. Open or short circuit in water circuit FI-68
Sensor Signal | temp. sensor signal. @ Water temp. sensor

FIN610 @ ECU ;
. @ Intake air temp. sensor

Intake Air Temp.| Open or short circuit in intake circuit
24 . A fi . FI-67

Sensor Signal | air temp. sensor signal. @ intake air temp. sensor

FI1611 ° ECU
y ae Open cireutt in VC signal or © Air flow meter circuit

Air-flow short circuit between VS and .
run fl . : @ Air flow meter FI-65

Meter Signal £2 when idle contacts are e ECU

FI1612 closed. - ~ :
. eg @ Air flow meter circuit

Air-flow Open circuit in E2 or short .
e -

32 SUL Meter Signal circuit between VC and VS. e fey meter FL65
FI1613,

Throttle a e Throttle position sensor
oe Open or short circuit in circuit

41 Position was . tgs FI-63
. throttle position sensor signal. | @ Throttle position sensor

Sensor Signal @ ECU
FI1614

No “SPD” signal for 5
seconds when engine speed e .

VehiVehicle Speed | is between 2,500 rpm and hy icle speed sensor
42 . circuit -

Sensor Signal | 4,500 rpm and coolant teMP. |» Vehicle speed sensor
is below 80°C (176°F) except me

rite1s when racing the engine.

No “STA” signal to ECU until | © Ignition switch circuit
43 — TLL Starter Signal | engine speed reaches 800 @ Ignition switch FI-69

riei6 rpm with vehicle not moving. | © ECU

Knock Sensor | Open or short circuit in knock © Knock sensor circuit
52 | | lf | | + P @ Knock sensor -

Signal sensor signal. e ECU
Fi1618

53 | SUMMA | Knock Contre! | knock control in ECU faulty. | @ ECU =
mieig signal in ECU

A/C Com- a e AIC compressor relay
Open or short circuit in circuit

72 pressor . _
. A/C compressor relay signal. @ A/C compressor relay

Relay Signal @ ECU
FI2811

e A/C switch circuit
@ A/C switch
e@ A/C amplifire

No “IDL” signal, “NSW” @ Neutral start switch

51 | | Switch Signal | signal or “A/C” signal to circuit _
ECU, with check terminals @ Neutral start switch
—1 and TE1 shorted. ®@ Throttle position sensor

circuit
Throttle position sensor



EFI SYSTEM — Diagnosis System

SS eh cease RL ie aac cin caren a nnn dream eae aabudnadd aca ts aRRS

FI-33

INSPECTION OF DIAGNOSIS CIRCUIT

Fuse IGN
Ignition (MA) 7.5A ECU

Fusible Link Switch (MS) 15A

AM2 30A AM2TM iG2
(MA) EFI Main Relay

Fusible Link FuseoS “oe 020. +B (B)
MAIN 1.0Y (MS) EFI 15A5 co M-REL

ignition =
Fusible Link Switch Fuse

mal ALT AM1 AM CAUSE wFusible | 1 I1G1 GAUGE
Link ims} MY ZM-GEI40A 7.5A “CHECK ENGINE”
MAIN 2.0L | (MA/7M-GTE) E1 arning Light

Battery | 100A | Oo Check
LL Poin Connector

{mt}i (MA) T
_ (MS) TE1 —L

FI2915

Dose ‘‘CHECK ENGINE” warning light come YES
on when ignition switch is at ON? System Normal

NO

Does ‘‘CHECK ENGINE” warning light come Check wiring between qT th
on when ECU terminal W is grounded to the | YES | ECU terminal E1 and body | OK ecu 7
body? ground. .

NO BAD

Check bulb, fuse and wiring between ECU and :
ignition switch. Repair or replace

BAD

Repair or replace. |

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” warning light. P

OK

Is there diagnostic code output 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
£1 are short circuited? terminal E1 and check connector terminal £1.

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 + Cancel out diagnostic code. |



-34 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)

TROUBLESHOOTING WITH
VOLT/OHMMETER (MA)

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

3efore beginning inspection, it is best to first make
i simple check of the fuses, fusible links and the
:ondition 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. :
lf engine trouble occurs even though proper
operating voltage is detected in the computer con-
nector, then it can be assumed that the ECU is
faulty and should be replaced.

LOCATION OF FUSES AND FUSIBLE LINKS

No. 1 Relay Block (RHD)

ALT

[Fusible Link
MAIN 2.0L

No. 2
Relay Block

Fusible Link

(7M-GE) 1.25B
(7M-GTE) 100A

No. 1 Relay Block (LHD)

Fusible Link Fuse IGN 7.5A
AM1 40A EF] Main Relay

Fusible Link‘AM2 30A Fuse EFI 15A

FI2787|



EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MA) FI-35

EFI SYSTEM CHECK PROCEDURE

NOTE:
© Perform all voltage measurements 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 k0/V
minimum), measure the voltage at each terminal of the
wiring connectors.

Voltmeter

E1

eS
FI0299

Terminals of ECU (7M-GE)

Symbol! Terminal Name Symbol Terminal Name Symbol Terminal Name
E01 | POWER GROUND T__| CHECK CONNECTOR L3__| ECT COMPUTER

E02 | POWER GROUND G2 | DISTRIBUTOR EGR | VSvV (EGR)
No. 10 | INJECTOR (No. 1 and 4) VTA _| THROTTLE POSITION SENSOR A/C_| A/C MAGNET SWITCH
No. 20 | INJECTOR (No. 2 and 6) NE | DISTRIBUTOR SPD | SPEEDOMETER
STA | STARTER SWITCH IDL__| 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__| AIR FLOW METER
KNK | KNOCK SENSOR LP | HEADLIGHT RELAY

ISC 1 | ISC MOTOR NO. 1 COIL OX | OXYGEN SENSOR vc | JHROTILES OSITION SENSOR

ISC 3 | ISC MOTOR NO. 3 COIL —2 | SENSOR GROUND

ISC 2 | ISC MOTOR NO. 2 COIL VSV 1} VSV (AIR CONTROL) BATT | BATTERY

ISC 4 | ISC MOTOR NO. 4 COIL L1_| ECT COMPUTER +B | EFI MAIN RELAY

GO | 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

S11 [a | a ——
£01] NO Istalsts} a" {SC [ISS Ia] at | G2 | ne ligt | iGF [raw] Jox |YSVVSY) M | ear} spo|rpA|THal vs | vc [earr|.S,
£02| No] NO) et SCHSC) ve) T ivral ioe xx] | E2 A/c| w |orc] | LP +B [+81

FI0574



FI-36 EFI SYSTEM — Troubleshooting with Volt/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} A/C MAGNETIC SWITCH
£02 | 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 OIL | 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
—1 | COMPUTER GROUND KNK1 {| KNOCK SENSOR HAC | SEU UDE 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 | SIROTILAROSITION SENSOR

IGdB | IGNITER OX | OXYGEN SENSOR KS | AIR FLOW METER
ISC 1 | ISC MOTOR NO. 1 COIL E2 | SENSOR GROUND - | BATT | BATTERY
ISC 3 | {SC MOTOR NO. 3 COIL VSV_| VSV (FPU) +B { EFIMAIN RELAY

ISC 2 | ISC 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

GO© | 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

ST | — ee | ooo)

c01[N istalsrsPse {'S°/S° (6S) at [G2 | NE |IGT|IGF rw JOx]/SY|HT [Re [EGA POIFPRITHAHAC vc bar7}/S, [| [S) [|
E02| NO TNO E1 fas} [SC(ISC] ve] [vralioe fcaaf"]"94 | e2| Lt [L2 | 13 [arc] w jou|ect| Fc [Ks] +8 }+B1 mH up

FI0574 FI1998

“For cruise control



EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MA) FI-37

Voltage at ECU Wiring Connectors (7M-GE)

No. Terminals Condition STD Voltage See page

BATT - E1 — 10 - 14 FI-39

IG S/W - E1
1 FI-40

M-REL — £1 Ignition S/W ON 10 ~ 14

+B (+B1) — E1 FI-41

IDL — E2 Throttle valve open 10-14 FI-42

VC - E2 ~ 4-6
2 Ignition S/W ON -

Throttle valve fully closed 0.1 - 1.0 FI-43
VTA - E2

Throttle valve fully open 4-5

ve — E2 - 4-6

Ignition S/W ON Measuring plate fully closed 4-5

3 Measuring plate fully open 0.02 - 0.08 FI-44
VS - E2

Idling 2-4

3,000 rpm 0.3 - 1.0

No.10 £01

5 No. 20 — ignition S/W ON 9-14 FI-47

No. 30 E02

6 THA — E2 Ignition S/W ON Intake air temperature 20°C (68°F) 1-3 FI-48

7 THW —- E2 Ignition S/W ON Coolant temperature 80°C (176°F) 0.1 — 1.0 FI-49

8 STA - E1 Cranking 6-14 FI-50

9 IGF, IGT — E1 Idling 0.7 - 1.0 FI-51

1 .1 icc 47 E1 Ignition S/W ON 9-14 FI-53

12 W- Et No trouble { CHECK ENGINE” warning light off) and 8-14 F564

engine running

13 A/C —- E1 Air conditioning ON 10-14 FI-55

ECU Terminals

[ee | SF lS

£01] N2 IsrajstulNse"| |'SC|'SC lao} cr | G2 | Ne fiGt | ice [Hw] fox [YSY/YSYIME TeGalsPolrpr|tHal vs | vc [earr|,'S,
£02| No.) NO et SCISC! ve] [val ioe xx | | £2 A/C] w |DFG| LP +B +81

FI0574|



EF1 SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)

Voltage at ECU Wiring Connectors (7M-GTE)

Terminals Condition STD Voltage | See page

BATT - £1 —_ 10-14 FI-39

IG S/W - 1
FI-40

M-REL —- E1 Ignition S/W ON 10-14

+B (+B1) - E1 FI-41

IDL -. £2 Throttle valve open 10-14 FI-42

ve — E2 - 4-6
Ignition S/W ON

Throttle valve fully closed 0.1 - 1.0 FI-43
VTA - E2

: Throttle valve fully open 4-5

: Ignition S/W ON 4-6
Ks - "9% FL45

ground Cranking or running 2-4

Body tgs
vc -~ Ignition S/W ON 4-6 FI-46

ground

No.10 01 ; ;

No. 20 ~ ignition S/W ON 9-14 FI-47
No. 30 E02

THA ~ E2 Ignition S/W ON Intake air temperature 20°C (68°F) 1-3 FI-48

THW —- E2 Ignition S/W ON Coolant temperature 80°C (176°F) 0.1 - 1.0 FI-49

STA - E1 Cranking 6-14 FI-50

IGF, IGT - E1 Idling 0.7 - 1.0 FI-51

IGdA,IGdB - E1 Idling 1-3 FI-52

ISC1 uae- ca 7 £1 Ignition S/W ON 9-14 FI-53

W - Et No trouble { CHECK ENGINE” warning light off) and 8-14 FIBA
engine running

A/C — E1 Air conditioning ON 10-14 FI-55

540 mmig (21.26 in.Hg. 72.0 kPa) Approx. 2.8
HAC — £2 Ignition S/W ON FI-56

750 mmHg (29.53 in.Hg, 100.0 kPa)| Approx. 3.6

ECU Terminals

a — | en ——— ee | | —— seems | — —

NS |[sra|stsfer | |'S°|SClao| a1 [a2 [NE |IGT|IGFITHW [OX|YSY| HT Ne, [EGR|sPO FPR] THalHac| vc BATTS [oO DFG
5o] Ne] Et toes! |'SC}SC] ve] 7 |vralioeboaal 6/8) | E2117 112113 }a/c| w lou|ecr| Fc {KS ]+B/+B1 up



@

Voltmeter

vra

F10310)

@

Ohmmeter

: |
FI0311

EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MA) FI-39

No. Terminals Trouble Condition STD Voltage

BATT ~ E1) No voltage — 10-14V

1 1G 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 10-14V

ECU

EFI Main Rela’Fusible Link Fuse Y +B1
+B

230A EFI15AAM M-REL
fusible § MAIN 2.0L | Ignition Switch Fuse es

ON0-

Battery T AM2 1G2 IGN 7:54

Lt = ~
FI1823

oO e BATT — E1

@ There is no voltage between ECU terminals BATT and E1.

Voltmeter ® Check that there is voltage between ECU terminal BATT and
body ground.

vs J NO OK
ie

FI0309 ® Check wiring between ECU terminal E1 and body
ground.

OK BAD

Replace or repair.Try another ECU.

Check fuse and fusible link. BAD Replace.

OK

Check wiring between ECU terminal | BAD Repair or replace.
and battery.



EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)

e IG S/W - E1

(IG S/W ON)
@ There is no voltage between ECU terminals IG S/W and E1.

®

Voltmeter

+o
-4

FI0313'

l Voltmeter

vt

FIO314

oO)

ECU M-REL

Voltmeter | ‘

v ta ;

FIO315

Q
ECU M-REL

Voltmeter

vi

FI0316

body ground. (IG S/W ON)
@ Check that there is voltage between ECU terminal IG S/W and

NO OK

ground.
Check wiring between ECU terminal E1. and body

OK BAD

Try another ECU. Replace or repair.

Check fuse, fusible links and
ignition switch.

BAD
Repair or replace.

e@ M-REL — E1

(IG S/W ON)
@ There is no voltage between ECU terminals M-REL and E1.

body ground. (IG S/W ON)
@ Check that there is voltage between ECU terminal M-REL and

NO OK

ground.
Check wiring between ECU terminal E1 and body

OK BAD

Try another ECU. Replace or repair.

Check EFI main relay and wiring
harness.

BAD
Replace.

OK

Try another ECU.



EF! SYSTEM — Troubleshooting with Volt/Ohmmeter (MA) FI-41

Voltmeter

@ +B (+B1) — £1

+o
-3

0299

@
+B1

Voltmeter

vig

10312

(IG S/W ON)
(H There is no voltage between ECU terminals +B (+B1) and £1.

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

NO OK

Check wiring between ECU terminal E1 and body ground.

OK BAD

Try another ECU. Replace or repair.

(See page FI-112)

Check fuse, fusible links and wiring | BAD || ,, epair of replace.
harness.

OK

Check EFI main relay. BAD
Replace.

OK

Refer to M-REL — E1 trouble
section.
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71-42 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)

| No. Terminals Trouble Condition ~ STD Voltage
IDL — E2 Throttle valve open 10-14V

ve — £2 j _ 4-6V
2 No voltage Ignition

switch ON | Throttle valve fully closed 0.1-1.0V
VTA — E2 :

Throttle valve fully open ~ 4-5V

ECU

+B
Throttle Position Sensor (+B1)

E2 ;
DL : if
VTA VTA

Son vc ve

; E1

+ LWiooeod
_ Fi1366

oO) e IDL — E2

@ There is no voltage between ECU terminals IDL and E2.
(iG S/W ON) (Throttle valve open)

Voltmeter = }

L-4+] @ Check that there is voltage between ECU terminal +B (+B1)
N and body ground. (IG S/W ON)

cs

= No \oK
Fi1624

Check wiring between ECU terminal E1 and body ground.

OK BAD

fe i Try another ECU. Repair or replace.
Voltmeter .

a Ory Refer to No. 1. BAD :
ees (See page Fl-41) Replace or repair.

OK

Aon ® Check throttle position sensor. BAD

® BAD OK
ee

IDL , Replace or repair Check wiring between ECU and
iG throttle position sensor. throttle position sensor.

Ohmmeter Thickness ok
| Gauge Try another ECU.

iS

}O} fo)



EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (MA) FI-43

®
ECU ve f

Voltmeter £2 ;

vig

evC -—E2

@ There is no voltage between ECU terminals VC and E2.
(iG S/w ON)

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

OK

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

NO

Refer to No. 1.
(See page F!-41)

Voltmeter

Fi1626

BAD OK

Repair or replace. Check wiring between ECU and throttle
Position sensor.

OK BAD

Repair or replaceTry another ECU. witing.

© VTA — E2

@ There is no specified voltage at ECU terminals VTA and E2.
(IG S/W ON)

@ Check that there is voltage between ECU terminal VC and E2.
(IG S/W ON)

NO

Voltmeter

Refer to VC — E2 trouble
section.

OK

OK

® Check throttle position sensor. BAD Repair or replace.

OK

Check wiring between ECU and BAD
throttle position sensor. Repair or replace.

OK

Thickness
Gauge

Try another ECU.

Fi1627



1-44 EFi SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)

No. Terminals Trouble Condition STD Voltage

ve — E2 _ . 4-6V
Ignition

vS — E2 S/W ON Measuring plate fully closed 4-5V

*3 vs ~— E2 No voltage Measuring plate fully open 0.02 — 0.08 V

vs — E2 Idling _- 2-4V

vs -— £2 3.000 rpm _ 0.3 — 1.0 V

*7M-GE only

“O71 E2

(ish
so Air flow meter

FI1269

@ There is no voltage between ECU terminals VC or VS and E2.
(IG S/W ON) :

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

=a oK | no
-o

Refer to No. 1.
FI2444

(See page FI-41)

Check wiring between ECU terminal E1 and body ground.

Voltmeter OK BAD

Lt I Check air flow meter. :7a ® (See page Fi-96) Repair or replace.

BAD OK

f 0312 Replace air flow Check wiring between ECU and air
meter. flow meter.

Air Flow Meter (6) OK BAD

Ohmmeter [= oF Er +t S| Try another ECU. Repair or replace.
vs

nCa] ve |leo
fe)

i
o L wd

O



EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MA) FI-45

No. Terminals Trouble Condition STD Voltage

KS — Body Ignition S/W ON 4-6V

ground Cranking or running 2-4V
“4 No voltage

Body .~ ground Ignition S/W ON 4-6V

7M-GTE only ECU.

Air Flow Meter °
vc

KS

E2

FIZ560

® KS — Body ground

@ There is no voltage between ECU terminals KS and body
Voltmeter ground. (IG S/W ON)

vig @ Check that there is voltage between ECU terminal +B (+B1)
and body ground. (iG S/W ON)

OK NO
FI2579

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

ea ae @ Check wiring between ECU terminal E1 and body
Voltmeter ieee ground.

ES Yor OK BAD
vita

= | Check air flow meter. :
(See page FI-98) Repair or replace.

: FI0312 BAD OK

Replace air flow Check wiring between ECU and air
® meter. flow meter.

OK BAD

Ohmmeter Try another ECU. Repair or replace.

. db
“ FIO311



46 EFI SYSTEM — Troubleshooting with Volt/Ohmimeter (MA)
oO e VC — Body ground

ECU ve :@ There is no voltage between ECU terminals VC and body
ground. (IG S/W ON).

Voltmeter

7H @ Check that there is voltage between ECU terminal +B (+B1) an
<3 body ground. (IG S/W ON)

OK NO

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

Check wiring between ECU terminal E1 and body ground.

OK BAD

Check air flow meter. .
® (See page FI-98) Repair or replace.

BAD OK
FI0312

Replace air flow Check wiring between ECU and air
{ Air Flow Meter ® meter. flow meter.

Ohmmeter E1VCKS THA E2 | OK BAD
C q
ah Try another ECU. Repair or replace.

0

LNY ©
Fi2006



EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)

Fusible
Link MAIN 2.0L

No. 30 No.20 |No. 10

aa a

FI-47

No. Terminals Trouble Condition STD Voltage
No.10 Egy

5 No. 20 — No voltage Ignition switch ON 9-14V
- | No30 F02

aa . ECUIgnition Switch Fuse

Ore

AM2 1G2 +B IGN 7.5A
FusibleLink game 30A i ; ;

Fi2995|

FI1633

\ ®
Solenoid Resistor
i Voltmeter

vio

No. 10

No. 20__No. 30
FI1634,

Ohmmeter

Fi1635

@ There is no voltage between ECU terminal No. 10, No. 20
and/or No. 30 and E01 or E02. (IG S/W ON)

+B
@ Check that there is specified voltage between resistor terminal

and body ground. STD voltage: 9-14V

OK NO

Check fuse, fusible links
and ignition switch.

BAD
Repair or replace.

OK

Check wiring between
resistor and battery.

BAD
Repair or replace.

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

STD voltage: 9-14V

OK BAD

® Check resistance of magnetic coil in Replace resistor.
each injector.

OK BAD

Check wiring between ECU and
injector.

Replace injector.

OK | BAD
Try another ECU. Replace or repair.



FI-48 EFI SYSTEM — Troubleshooting with Volt/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 , :

+B
(+B1)

oo

THA THA
. E1

oP Air Temp. Sensor Air Temp. Sensor
(Air Flow Meter) (Air Flow Meter)

FI2665

®O @ There is no voltage between ECU terminals THA and E2.
(iG S/W ON)

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

ee

aA OK NO
+o

23 tess Refer to No. 1.
(See page Fl-41)

{ -7M-GE

Ohmmeter Check wiring between ECU terminal E1 and body ground.
a OK | BAD

Check air temp. sensor. :
‘iy 5 2) (See pages FI-96, 98) Repair or replace.

BAD OK

Replace air flow Check wiring between ECU and air
7M-GTE meter. temp. sensor.

Ohmmeter Air Flow Meter oK BAD

e° q Try another ECU. Repair or replace.

FI0330
FI2669



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) 01-1.0V

ECU

Water Temp. Sensor +B (+81)
—S 7° 1 THW
Lane E2
ee ae

£1

+ ee

Fi0487

oO) @ There is no voltage between ECU terminals THW and E2.
(iG S/W ON)

ECU THW

Voltmeter om) Check that there is voltage between ECU terminal +B (+B1) and
ae E2 body ground. (IG S/W ON)

ro OK NO
-oF

Refer to No. 1.
Bise? (See page Fi-41)

| +81 Check wiring between ECU terminal E1 and body ground.
Voltmeter OK BAD

Check water temp. sensor. .va ® (See page Fi-116) Repair or replace.

BAD OK

F10312 Replace water Check wiring between ECU and water
temp. sensor. temp. sensor.

@ OK BAD

Ohmmeter Try another ECU. Repair or replace.

FI1638:



1-50 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)

TroubleNo. Terminals Condition STD Voltage

8 STA — E1 No voltage Cranking 6-14V

(M/T) ECU
Fusible Ignition ———

F ; Link SwitchFusible Link o<]p S- STA .
ALT AM1 40AAM1~ ST1
yin Neutral Start S/W

. A/T7M-GTE Starter
100A

MAIN 2.0L

‘a Beery | To Circuit Opening Relay (STA)
E1

Ld

7 FI1639

FIO311

Voltmeter

| (Terminal 50)

Starter

There is no voltage between ECU t
(IG S/W START)® erminals STA and‘E1.

|
Check starter | OK | Check wiring between ECU terminal STA
operation. and ignition switch terminal ST1.

BAD OK BAD

Repair or replace.

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

OK BAD

Try another ECU. Repair or replace.

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

BAD

switch.

Repair or replace.

OK

® Check that there is voltage at STA (50) terminal of starter.
(iG S/W START) STD voltage: 6~-14V

OK NO

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



EFI SYSTEM —. Troubleshooting with Volt/Ohmmeter (MA) FI-51

No. Terminals Trouble Condition STD Voltage

9 IGT, IGF — E1 No voltage Idling ; 0.7-1.0V

ECU

Fusible Link Ignition Switch
~OS0-

AM2 30A AM2 =1G2 To
Tachometer

reible © MAIN 2.0L Igniter w/
Ignition Coil

+

Battery 9 IGF

f 7 IGT

E1

FI641

@ There is no voltage between ECU terminals IGT and E1.
(Idling)

Voltmeter @ Check that there is voltage between ECU terminal IGT and
body ground. (Idling)

+e NO OK
~o

1642 ® Check wiring between ECU BAD _| Repair or
= terminal E1 and body ground. replace.

[ OK

Try another ECU.

Voltmeter =

Check fusible links and ignition BAD '= NY, switch. Repair or replace.
=o

OK

7 F728 Check distributor or cam position BAD
sensor. (See pages IG-11, 18) Repair or replace.

OK

week witing between ECU and BAD -Repair or replace.
battery.

OK

Check igniter. BAD Repair or replace.



—

FI-52 EFI SYSTEM — Troubleshooting with Voit/Ohmmeter (MA)

No. Terminals Trouble Condition STD Voltage

. IGdA _ . _
10 IGaB €1 No voltage Idling 1-3V

*7M-GTE onl7M-GTE only ECU

Fusible Ignition
Link Switch .
Ryo
AM2 AM2 IG2 To
30A Tachometer

Fusible § Main 2.0L

T
Battery | IGdA

+
IGdB

E1

= = F991.

® @ There is no voltage between ECU terminals IGdA or GdB and
E1. (Idling)

Voltmeter @° heck that there is voltage between ECU terminal IGdA or
\GdB and body ground. (Idling)

NO OK
vig

— ® Check wiring between ECU BAD | Repair or
a terminal E1 and body ground. replace.

= @ OK

IGdB IGA ECU Try another ECU.
Voltmeter

4 errant Check fusible links and ignition BAD || Repair or replace
Va \ switch. epar piace.

OK

Yt, F957 Check cam position sensor. BAD .
(See page IG-18) Repair or replace.

OK ,

Check wiring between ECU and BAD Repair or replace.
battery.

OK

we BAD .
Check igniter. (See page IG-17) Repair or replace.



EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MA) FI-53

No. Terminals Trouble Condition STD Voltage

11 Isc1 ~ ISC4 — E1 | No voltage Ignition switch ON 9-14V

EFI Main Relay ISC Valve ECU
Fuse — HN.No om o ISC1

EFI 15A onto ISC2
ISC3

Fusible ISc4Link AM2 30A

Fusible
Link MAIN 2.0L +B

+B1

: M-REL
Battery r . ,

1.

rite
\

Ct
= 

=

FI2994)

O @ There is no voltage between ECU terminals ISC1 ~ ISC4 and
E1. (I WwWIsci Isc2 ECU ee eN

Voltmeter i A vi Oo) Check that there is voltage between ECU terminal +B (+B1)
E4 Ys Wwe and body ground. (IG S/W ON) :

vs \\ ISC3 Isc4 OK NO
- oF

Refer to No. 1.
oe (See page Fl-41)

a
\S Check wiring between ECU terminal E1 and body ground.

Voltmeter} L! - OK BAD

LE Check ISC vaive. .= NOs aml ® (eee bane fie108) Repair or replace.
BAD OK

Z Replace ISCF10312 Check wiring between ECU and EFI
valve, main relay.

® oK BAD

Try another ECU. Repair or replace.

FI1643



54 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)
to. Terminals Trouble Condition STD Voltage

ECU

FUSE
oO

GAUGE 7.5A
| @
“CHECK ENGINE”
Warning Light

Combination Meter cr

= Ly
Fi0728

(Idling)
® ®@ There is no voltage between ECU terminals W and £1.

body ground.
fs @ Check that there is voltage between ECU terminal W and

NO OK

F261 ® Check
ground.

wiring between ECU terminal E1 and body

OK BAD |

Try another ECU. Repair or replace.

ri kigaa Check GAUGE fuse (7.5A) and “CHECK
ENGINE” warning light.

OK

F250.

BAD

Repair or replace.

Fuse blows again

W and fuse.
Check wiring between ECU terminal | BAD

Repair or replace.
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EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MA) FI-55

No. Terminals Trouble : Condition STD Voltage

13 A/c — E1 No voltage : Air conditioning ON 10-14V

ECU

A/C _Amplifier Alc

A/C Compressor

(fe a,

FI0922

@ There is no voltage between ECU terminals A/C and E1.
{Air conditioning ON)

Voltmeter Check that there is voltage between ECU terminal A/C and
body ground.

NO OK
+o

-o

@ Check wiring between ECU terminal E1 and body
F265

ground.

OK BAD

Try another ECU: Repair or replace.

OK a
Check compressor running. Check wiring

between ECU
BAD terminal A/C and

amplifier.

BAD

Repair or replace.

Check that there is voltage between | BAD .
amplifier terminal and body ground. Repair or replace.

OK
4

Check wiring between amplifier and | BAD Repair or replace.
ECU or compressor.

FIO311



6 EF] SYSTEM = Troubleshooting with Volt/Ohmmeter (MA)

a: ‘Terminals Trouble wear 7 Condition STD Voltage ~
"T- tgnition 540 mmHg (21.26 in.Hg, 72:0 kPa A ~28V14 HAC — E2 No voltage Ignition Lele ws . ) pptex

S/W ON 750 mmHg (29.53 in.Hg, 100.0 kPa)} Approx. 3.6 V

7M-GTE only

ECU =
To Air Flow Meter=—— @

vc s 3.64---------
To Throttle _ J 67
Position Sensor HAC >

rom Throttle 3
Position Sensor t 2 © 2.8+-----7
‘From Air : —

Flow M SHAG Sensor eter 5 12
. 

; 
g

E = 150 540 750 Atmospheric
_ 3 _ i, Pressure (mm Hg)

ane = 2,000 O Alitude (m)
: 1,000

FI1995 F11996

: ont * @ There is.no voltage between ECU terminal HAC and E2.
: _ aft r ~~ (IG-S/W ON) . .

ECU

Voltmeter as a Sh @ Check that there is voltage between ECU terminal VC and
; ES dT. ; “a. ” body ground. (IG S/W ON)

OK NO
cam 

.
-o

, Refer to No. 2.
(See page FI-43)

Check wiring between ECU terminal E1 and body ground.

| OK 7 BAD

Voltmeter Check HAC sensor. .
Ba ; ® (Seepage FI-121) Repair or replace.
vs BAD OK

Fi1628 Replace HAC Check wiring between ECU and HAC
sensor. sensor.

® OK BAD
E2 vc 

-
ses se Try another ECU. Repair or replace.

t (
J

P

Fi1997



EFI 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 inspection
methods described in this manual. _
Before beginning inspection, it is best to first 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
faulty 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 7.54

FI2821



EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MS)

Fizs44

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 probe(s) can easily come in.

CAUTION: Pay attention to sections “A” and ‘‘B” in
the illustration which can be easily broken.

(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
{ the ignition switch is at ““ON’’.

a Using a voltmeter with high-impedance (10 kQ./V minimum),e1 Me 8 measure the voltage at each terminal of the wiring con-
nectors.

—_—

FI2796

Terminals of ECU

Terminal Name Symbol Terminal Name Symbol! Terminal Name

POWER GROUND NE | DISTRIBUTOR ACPS | A/C PRESSURE SWITCH

POWER GROUND E1 | COMPUTER GROUND SPD | SPEEDOMETER

INJECTOR (No. 1 and 4) VF | CHECK CONNECTOR ECT | ECT COMPUTER

INJECTOR (No. 3 and 5) GO | DISTRIBUTOR ACR | A/C COMPRESSOR

INJECTOR (No. 2 and 6) TE2 | CHECK CONNECTOR L1_ | ECT COMPUTER

Derocaen Switch. TE1 | CHECK CONNECTOR L2__| ECT COMPUTER
VSV (FPU) KNK | KNOCK SENSOR FPR | FUEL PUMP RELAY

VSV (A/R CONTROL) THW | WATER TEMP. SENSOR L3__| ECT COMPUTER

ISC MOTOR NO. 1 COIL IDL | THROTTLE POSITION SENSOR W_ | WARNING LIGHT

IGNITER THA | AIR TEMP. SENSOR M-REL | EFI MAIN RELAY (COIL)

ISC MOTOR NO. 2 COIL VTA | THROTTLE POSITION SENSOR IG S/W] IGNITION SWITCH

ISC MOTOR NO. 3 COIL VS | AIR FLOW METER B1 | EFI MAIN RELAY

ISC MOTOR NO. 4 COIL vec | fROW METER ON SENSOR BATT | BATTERY
IGNITER E2 | SENSOR GROUND B EFI MAIN RELAY

DISTRIBUTOR STA | STARTER SWITCH

DISTRIBUTOR NSW | NEUTRAL START SWITCH

‘CU Terminals ,

TUF ULI “AF LF] LU OF LSS]
No [No] trpulacy SC]SE|'S¢]'S¢1 ice G2 | NE fre2| —|xwxirawftHal [vce] {stalacrdspolarc] [rer w|% 1 [Swear]

8 {ELS IGT GijE&1 TEI IDL VTA] VS | E27 NSW ECT} L171] L2] 43 Bij] B

Fi2911



EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MS) FI-59

Voltage at ECU Wiring Connectors

No. Terminals Condition STD Voitage | See page

BATT E1 —_ 10-14 FI-60

IG S/W - £1
1 : FI-61

M-REL E1 Ignition S/W ON 10-14

B (B1) E1 FI-62

IDL E2 Throttle valve open 10 - 14 FI-63

vec — £2 _ 4-6
2 - Ignition S/W ON

Throttle valve fully closed 0.1 — 1.0 FI-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 0.3 - 1.0

No. 10 E01

4 No. 20 Ignition S/W ON 9-14 FI-66

No.30 £02

5 THA E2 Ignition S/W ON Intake air temperature 20°C (68°F) 1-3 FI-67

6 THW E2 Ignition S/W ON Coolant temperature 80°C (176°F) 0.1 — 1.0 FI-68

7 STA E1 Cranking 6-14 FI-69

C8 IGF, IGT E1 Idling 0.7 - 1.0 FI-70

Isc
iti - FI-719 isca E1 Ignition S/W ON 9-14 1-7

10 W- 1 lo trouble { CHECK ENGINE” warning light off) and 8-14 Fi:72
engine running

ECU Terminals

LSU °F UL “FP LA TUF
01] Na-|No- lacy So] So] SC] Scie] a2] ne| {ve [rez] [knidrewfrnal [ved] lack __|FPR| W | ee 16 leary

02} Ne jevs GT Gi| e1} jeS| tes wi vtal vs | e2 ur fiz fis si] 8



FI-60 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MS)

No. Terminals Trouble Condition .. STD Voltage

BATT — E1} No voltage _ 10-14V

1 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 10-14V

Seatt
EF! Main Relay

Fusible Link Fuse BISo OO i» B
MAIN 1.0Y EFI15A M-REL

cals Ignition Switch
usible Link 7 Fuse; OS AM2!_ =, IG2 pian IG S/W

AM2 30A IGN 154A

Battery 7
TL rt E1

= = FI2916

(0) ne BATT — E1

ECU @ There is no voltage between ECU terminals BATT and E1.

Voltmeter 4 Ne
Et BATT ) Check that there is voltage between ECU terminal BATT and

O body ground.
v)

| NO OK

FI2753 ® Check wiring between ECU terminal E1 and body
ground.

OK BAD

Try another ECU. Replace or repair.

Check fuse and fusible link. BAD Replace.
OK

Check wiring between ECU terminal | BAD :
Fi2754 and battery. Repair or replace.

fe)
ie,

Ohmmeter—

O#



EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MS) FI-61

1

A2758

ECU @
Voitmeter 1

wh
al IG S/W

O 1}

Fi2759

ECU

Voltmeter —
el ~~

EI M-REL
O 3

lO}

Fi2760

Voltmeter

lO}
O OF

\O}

Fi2781

© 1G S/W - E1

(IG S/W ON)
@ There is no voltage between ECU terminals |G S/W and E1.

body ground. (IG S/W ON)
@ Check that there is voltage between ECU terminal IG S/W and

NO OK

ground.

Check wiring between ECU terminal E1 and body

OK BAD

Try another ECU. Replace or repair.

Check fuse, fusible link and
ignition switch.

BAD
Repair or replace.

@ M-REL — E1

(IG S/W ON)
@ There is no voltage between ECU terminals M-REL and E1.

body ground. (IG S/W ON)
@ Check that there is voltage between ECU terminal M-REL and

NO OK

ground.
Check wiring between ECU terminal E1 and body

OK BAD

Try another ECU. Replace or repair.

Check EFI main relay and wiring
harness.

BAD
Replace.

OK

Try another ECU.



EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MS)

®
ECU

a B1 B

FI2911

@ B (B1) — E1

(IG S/W ON)
@ There is no voltage between ECU terminals B (B1) and E1.

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

NO OK

ground.
Check wiring between ECU terminal E1 and body

J} oK BAD

Try another ECU. Replace or repair.

Fi2767

harness.
Check fuse, fusible link and wiring

Repair or replace.

OK

Check EFI main relay.
(See page FI-112)

Replace.

OK

Refer to M-REL — E1 trouble
section.



EF! SYSTEM — Troubleshooting with Volt/Ohmmeter (MS)

for
*"

FI-63

No. Terminals Trouble Condition STD Voltage
IDL — E2 Throttle vaive open 10-14V

vec — E2 t4t —_ 4-6V2 _No voltage ignition
switch ON | Throttle vaive fully closed 0.1-1.0V

VTA — E2
Throttle vaive fully open 4-5V

ECU

tg: BThrottle Position Sensor (B1)

E2 E2
IDL

VTA VTA
ve vcc

Et

Vd
FI1366

® e IDL —- E2

® There is no voltage between ECU terminals IDL and E2.
(IG S/W ON) (Throttle valve open)

Voltmeter
Vv

O

{Oj

lO}

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

Voltmeter U4

NO OK

ground.
Check wiring between ECU terminal E1 and body

OK BAD

Try another ECU. Repair or replace.

OF
(See page FI-62)
Refer to No. 1. BAD

OK

@® Check throttle position sensor.

BAD OK

Replace or repair.

BAD

Replace or repair
throttle position sensor.

Check wiring between ECU and
throttle position sensor.

OK

Try another ECU.



EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MS)FI-64

oO e VCC — E2

@ There is.no voltage between ECU terminals VCC and E2.
(IG S/W ON) ~

Voltmeter

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

© oK NO

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

BAD OK -

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

Repair or replace. Check wiring between ECU and throttle
position sensor.

OK

Try another ECU.

ECU

oO) © VTA — E2

BAD

Repair or replace
wiring.

[= (IG S/W ON)
@ There is no specified voltage at ECU terminals VTA and E2.

Voltmeter

O

iO

fe

(IG S/W ON)
® Check that there is voltage between ECU terminal VCC and E2.

Refer to VCC — E2 trouble
section.

OK

NO OK

@ Check throttle position sensor. BAD Repair or replace.

OK

Check wiring between ECU and
throttle position sensor.

BAD
Repair or replace.

OK

Try another ECU.

FI1627



EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MS) FI-65

No. Terminals Trouble Condition .. STD Voltage

vec — E2 _ 4-6V
ignition

vS - E2 S/W ON Measuring plate fully closed 4-6V

3 vs — E2 No voltage Measuring plate fully open 0.02 — 0.08 V

vs — E2 Idling - 2-4V

VS — E2 3,000 rpm - 0.3-1.0V

ECU

vO B

“7 1€2 iB)
vs vsCO VE Sycc4

Air Flow Meter F1

FI1269

O @ There is no voltage between ECU terminals VCC or VS and E2.
ECU {iG S/W ON)

Voltmeter - : ACheck that there is voltage between ECU terminal B (B1) and@ .body ground. (IG S/W ON)

Voltmeter

OK NO

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

Check wiring between ECU terminal E1 and body ground.

OK BAD

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

Repair or replace.

BAD OK

Replace air flow Check wiring between ECU and air
meter. flow meter.

OK BAD

Try another ECU. Repair or replace.

FI1283



FI-66 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MS)

No. Terminals Trouble Condition _ . STD Voltage

No. 10 £01
4 No. 20 — No voltage ignition switch ON 9-14V

No.30 02

Ignition Switch F ECU
usest

AM2L—_°JiG2 +B IGN 15A

No. 30 No. 20 |No. 10

da
fusible ¢ am2 30A

_ Fi2941

@ There is no voltage between ECU terminal No. 10, No. 20
and/or No. 30 and E01 or E02. (IG S/W ON)

@ Check that there is specified voltage between resistor
terminal +B and body ground. STD voltage: 9- 14V

OK NO

Check wiring between BAD
resistor and battery.

@ OK

Check wiring between BAD
resistor and battery.

Fi2765 Repair or replace.

Repair or replace.

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

STD voitage: 9-14V

FI2812 OK BAD
Check resistance of magnetic coil in

sae Replace resistor.each injector. place
OK BAD

Check wiring between ECU andinjector. Replace injecto

OK BAD

Try another ECU. Replace or repair.

FI1635



EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (Ms)

ssraencasoranianssisici

Voltmeter ;
Cy)

ECU

FI-67

No. Terminals Trouble Condition STD Voltage

_ Ignition switch Intake air temperature 20°C _
5 THA E2 No voltage ON (68°F) 1-3V

ECU

vO B
so E2 (Bt)

z T E2

(a a
THA

THA

Air Temp. Sensor
(Air Flow Meter) r————) E1

FN1272

@ There is no voltage between ECU terminals THA and E2.
(IG S/W ON)

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

OK NO

12767 Refer to No. 1.

(See page FI-62)

Check wiring between ECU terminal E1 and body ground.

O
lO}

OK BAD

lO}
®

Check air temp. sensor.
(See page Fi-96) Repair or replace.

BAD OK

FI2757

meter,

Replace air frow

temp. sensor.

Check wiring between ECU and air

Ohmmeter

OK BAD

Try another ECU. Repair or replace.

000
0

__FIt263



FI-68 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MS)
fo

)iO

r

No. Terminals Trouble Condition _ STD Voltage

_ Ignition switch Coolant temperature 80°C _
6 THW — E2 .No voltage ON (176°F) 0.1-1.0V

ECU

Water Temp. Sensor B (B1)
——S]

THW

Lao E2
E1

FiI0487|

@ There is no voltage between ECU terminals THW and E2.
(IG. S/W. ON)

Voltmeter

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

OK NO

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

Check wiring between ECU terminal E1 and body ground.

Voltmeter OK BAD

Cv
fe Check water temp. sensor. :O 5 ® (See page Fi-116) Repair or replace.

i)

BAD OK

!_AI2757 Replace water. Check wiring between ECU and water
temp. sensor. temp. sensor.

® oK BAD

Ohmmeter Try another ECU. ° Repair or replace.
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EFI SYSTEM — Troubleshooting with Volt/Ohmmeter {MS} F1-69

No. Terminals Trouble Condition STD Voltage

7 STA — £1 No voltage Cranking 6-14V

ircul ECUNeutral Start bd Circuit_—=—
Ignition Switch Switch (A/T) [Relay ;
= Fuse

ible Link [ AMIL-__°JsT1 ~~ “7 STAFusible Link ST 7.5A :

AM1 40A
(w/T)

ALT 100A -
Fusible
Link MAIN 1.0Y $

' . 3 Starter
: Relay

Battery] | STA (Terminal 50)
Tt im E1

£12943}

O @ There is no voltage between ECU terminals STA and E1.
ECU (1G S/W START)

Voltmeter — SS .Cw Py Check starter | OK _| Check wiring between ECU terminal STA
a E1 STA operation. and ignition switch terminal ST1.

v)O o} BAD OK BAD
raves Repair or replace.

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

OK; - | BAD

Try another ECU. Repair or replace.

Check fusible links, battery, wiring, BAD
FI2755 ignition switch and neutral start Repair or replace.

switch.

Voltmeter ® OK
es Starter ® Check that there is voltage at STA (50) terminal of starter.

P (IG S/W START) STD voltage: 6—14V
v to

OK NO

Check wiring between ignition switch4 .. Check starter terminal ST1 and starter terminal STA (50).
(Terminal 50)

UY FI0336



1-70 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MS)

No. Terminals Trouble Condition STD Voltage
8 IGT, IGF — E1 No voltage Idling 0.7-1.0V

ECU

Ignition Switch

AM2 2, 1G2
Pe Ke)

Tachometer

Fusible (( AM2 Igniter w/
Link 30A Ignition Coilfo 9}

+ IGF
Battery} {

T IGT

os E1( il
Fi2438

O @ There is no voltage between ECU terminals IGT and E1.
ECU (Idling)
_————

Voltmeteraes
Fi2770

® Check that there is voltage between ECU terminal IGT and
body ground. (Idling)

NO OK

® Check wiring between ECU BAD | Repair or
terminal E1 and body ground. replace.

@ oK
ECU

( Try another ECU.

Voltmeter
“| eT Check fusible link and ignition BAD | po nair or replace

O switch. Pi place.
OK

eget BAD .
F271 Check distributor. (See page IG-11) Repair or replace.

OK

Check wiring between ECU and BAD Repair or replace.
battery.

OK

Check igniter. BAD Repair or replace.



EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (Ms) F1-71

No. Terminals Trouble Condition STD Voltage —
9 |ISC1~ISC4 — E1| No voltage Ignition switch ON 9-14V

EFI Main Relay ISC Valve ECU
Fuse

——— eo
EFI 15A ero

usible @ main 1.07 il
}-———___________.4 5

B1

a ~)M-REL
+"

Battery ae
7

= = Ld
Fi2913,

ISC1ISC2 ISC3ISC4 ® ® There is no voltage between ECU terminals ISC1 ~ ISC4
and E1. (IG S/W ON)

1

¥

Voltemter
@ Check that there is voltage between ECU terminal B (B1) and

body ground. (IG S/W ON)

OK NO

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

Check wiring between ECU terminal E1 and body ground.

Fi2757

OK BAD

® Check ISV vaive.
(See page FI-108) Repair or replace.

BAD OK

Replace ISC Check wiring between ECU and EFI
valve. main relay.

® OK BAD

® [)

FI1643

Try another ECU. Repair or replace.



EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MS)

ie

10. Terminals Trouble Condition STD Voltage

_ . _ .No trouble (‘CHECK engine warning _
9 w.- Et No voltage “light off} and engine running 8-14V

FUSE ; ©.
~~ . - - Ww

GAUGE 7.5A | “CHECK-ENGINE”
Warning Light

Combination Meter ) E1

SF
FI0728)

There is no voltage between ECU terminals W. and E1.

; (Idling)

vena EE 1 —
of

IO}

FI2772

ECU
r

O}5
1}

Ore Check that there is voltage between ECU terminal W and
body ground.

NO OK

@ Check wiring between ECU terminal E1 and body
ground.

OK “BAD

Try another ECU. Repair or replace.

Check GAUGE fuse (7.5A) and “CHECK
ENGINE” warning light.

OK BAD

Repair or replace.
|

Fuse blows again

Check wiring between ECU terminal | BAD
W and fuse.

Repair or replace.

Fi2755
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FUEL SYSTEM
Fuel Pump

Check Valve

Relief Valve

Bearing Le OUTLET
Brush———_—— Ly

Armature

Magnet

Bearing————__—___ |

\mpeller——_____

2

INLET

Filter Rubber Cushion
ECU

Fusible Link Ignition Switch Fuse
~RS0 —o<]o- “OND

AM2 30A AM2 IG2 ‘ray
(MA) MA) 7.54 EFI Main Relay

Fusible Link Fuse (MS) 15A
FRyo- oO 0-4 +B (B)

MAIN 1.0Y (MS) EFI 15A
Ignition L Ney, M-REL

Fusible Link Switch - =

ALT “A” AM1ST1 jal
AM1 40A Check o +B{Ms) Connector FA ~

st Circuit Oo F
Opening(MA) Fuse (7 5A Relay Fuel Pump Relay (Ms)

fe 5 FPRFusible (MA) o a
Link (Ms)
MAIN 2.0

FC

(7M-GTE) (7M-GTE)
Fuel Pump!

Neutral Resistor (MA)
a Start S/W Fuel Pump Switch

Battery | A/T) (Air Flow Meter)
po

s+ ALTA” (M/T)
(MA/7M-GE) Fuel E1
1.25B Pump
IMA/7M-GTE} FCT) TE1

(Ms)
= 100A = = = == FI0491 FI1479



EFI SYSTEM — Fuel System

FI1698

Cold Start
ininantar Cannantar

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 Fl-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.

lf there is no pressure, check the following parts.

@ Fusible links

@ Fuse

@ EFI 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.

(c) Remove the cold start injector tube.

(7M-GE)
@ Disconnect the wiring connector from the cold

start injector.
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Riss3

FI1648

@ 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 gaskets from
the delivery pipe.

(7M-GTE)
’ @ Place a suitable container or shop towel under the

cold start injector.

© Slowly loosen the union bolt of the cold start injec-
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
bolts.

Torque: 55 kg-cm (48 in.-lb, 5.4 N-m}

(a) 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-Ib, 29 N-m)

(e) Wipe off any splattered gasoline.
(f) Reconnect the battery negative (-) cable.
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FI1649

FI1650

(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 — 275 kPa)

If pressure is high, replace the pressure regulator.

lf pressure is low, check the following parts:
@ Fuel hoses and connection

© Fuel pump

© Fuel filter

@ Pressure regulator

() Remove the service wire from the check connector.

(k) Start the engine.

() 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)

(n) Reconnect the vacuum sensing hose to the pressure
regulator.

(o) Measure the fuel pressure at idling.

Fuel pressure: 1.6 — 2.1 kg/cm?
(23 — 30 psi, 157 — 206 kPa)

If pressure is not as specified, check the vacuum sensing
hose and pressure regulator.
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FI1993

(p) Stop the engine. Check that the fuel pressure
remains above 1.5 kg/cm? (21 psi, 147 kPa) for 5
minutes after the engine is turned off.

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

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

SST 09268-45012

(r) 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-lb, 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-lb, 29 N-m)
Cold start injector side 180 kg-cm

(13 ft-lb, 18 N-m)

(s) Check for fuel leakage.
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REMOVAL OF FUEL PUMP

MA

Fuel Pump Bracket
7 @Gasket

" @
(Ft Hose

e

°
e-

SS , sai Pump Filter
Fuel Tube : Fuel Pump: iA

: ev ¢
@a——_——-Rubber Cushion

@ Non-reusable part ; F11662

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 PUMP BRACKET FROM FUEL TANK
(a) Remove the screws.
(b) Pull out the fuel pump bracket.

FI0933

5. 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.
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F653

Fios34

Fulcrum Length

2 - 7 mm (0.08 - 0.28 in.)
° * Hose

| }—Clip
0-3 mm (0 - 0.12 in)

Le

REMOVE FUEL PUMP FILTER FROM FUEL PUMP

(a) Remove the rubber cushion.
(b) Using a small screwdriver, remove the clip.
(c) Pull out the pump filter.

INSTALLATION OF FUEL PUMP
(See page FI-78)

1. INSTALL FUEL PUMP FILTER TO FUEL PUMP

(a) 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: 35 kg-cm (30 in.-Ib, 3.4 N-m)

INSTALL FUEL TANK

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

(ob) Then using SST, tighten the nut to the specified tor-
que.

SST 09631-22020
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 bolts, 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
specified position, and install the clip to the
specified location.

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

REFILL GASOLINE

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY
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Cold Start Injector

7M-GE

Solenoid Coil

Plunger

7M-GTE

ignition
Switchu Cold Start Start Injector

s11_[niector Time Switch
+BeO-—— STA TJ StJ]_|STA

ECU (STJ) i
Point

12981
Fi2980F12482'

FI1993

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: 2-40

If the resistance is not as specified, replace the cold start
injector.

{c) Connect the cold start injector connector.

REMOVAL OF COLD START INJECTOR

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

2. (7M-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:

(7M-GTE)

(a) Place a suitable container or shop towel under the
cold start injector.

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

£12603

Ohmmeter

SST (Hose) atk)
SST (Union) 2

FIZ984

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 bolts 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: 2-40

lf 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.

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

SST 09268-41045

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

(c) Connect the SST (wire) to the injector.
SST 098497.20NKN
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(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.

SST 09842-30050

CAUTION: Perform this check within the shortest
possible time.

INSPECT LEAKAGE

(a) In the condition above, disconnect the test probes of
SST (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
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FI2603

INSTALLATION OF COLD START INJECTOR

1. INSTALL COLD START INJECTOR
(7M-GE)
Install a new gasket and the the cold start injector with the
two bolts.

Torque: 55 kg-cm (48 in.-lb, 5.4 N-m)

(7M-GTE)
(a) Connect the connector to the cold start injector.
(ob) Install a new gasket and the the cold start injector

with the two bolts.

Torque: 55 kg-cm (48 in.-lb, 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-lb, 29 N-m)
Cold start injector side 180 kg-cm

(13 ft-Ib, 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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Pressure Regulator.

FROM DELIVERY
PIPE :

Pressure Regulator

Delivery Pipe Vacuum Sensing Hose

No. 2 Fuel Pipe

FI1659 FI1660!

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

REMOVAL OF PRESSURE REGULATOR

1.

2.

DISCONNECT PCV HOSE

DISCONNECT VACUUM SENSING HOSE

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 fuel pipe.

REMOVE PRESSURE REGULATOR

Loosen the lock nut, and remove the. pressure regulator.
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Pressure Regulator

Ful663

INSTALLATION OF PRESSURE REGULATOR

1.

3.

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-lb, 25 N-m)

CONNECT NO. 2 FUEL PIPE

(a) Using new gaskets, connect the No. 2 fuel pipe to the
Pressure regulator. Install the union boit.

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

(b) Install the clamp bolt.

CONNECT VACUUM SENSING HOSE

4. CONNECT PCV HOSE
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Injectors

Connector Terminal

a -
INJECTION FUEL

Coil

FI2561

ON-VEHICLE INSPECTION

1. CHECK INJECTOR OPERATION

Check operation sound from each injector.

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

(b) If you have no sound scope, you can check 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 signa! from the
ECU.

FI1666

2. INSPECT RESISTANCE OF INJECTOR

(a) Disconnect the injector connector.
(b) Using an ohmmeter, measure the resistance of both

terminals.

Resistance: .
7JM-GE 18-340
7M-GTE 2.0 — 3.8 0

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

Ohmmeter

aR
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F668

Fi1669

REMOVAL OF. INJECTOR

1.

4.

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
@ ISC valve hoses from throttle body
@ Vacuum sensing hose from pressure regulator

DISCONNECT FOLLOWING CONNECTORS:
® Throttle position sensor connector
@ ISC vaive 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.

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

8. DISCONNECT INJECTOR CONNECTORS

"9. DISCONNECT COLD START INJECTOR TUBE FROM
-.. DELIVERY PIPE (See page FI-80)

(a)
(b)

(c)

(a)

(b)
(c)

(a)
(b)

* -Pressure regulator.

10. REMOVE NO.1 FUEL PIPE
Remove the pulsation damper and two gaskets.
Remove the union bolts and two gaskets from the
fuel pipe support (MA) or fuel filter (MS).”
Remove the clamp bolt, No.1 fuel pipe and VSV (w/
EGR). :

11, ‘REMOVE NO.2 FUEL PIPE

Remove the union bolt and two gaskets from the

Disconnect the fuel hose from the No.2 fuel pipe.

Remove the clamp bolt and No.2 fuel pipe.

“12. -REMOVE PRESSURE REGULATOR

Loosen the look nut.

Remove the pressure regulator and two gaskets.
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1672

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.

(b) Remove the six insulators and three spacers from the
cylinder head.

REMOVE INJECTORS

(a) Pull out the injectors from the delivery pipe.
- (b) Remove the O-ring from the injector.
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Pressure Regulator
(From Vehicle)

SST (Union) ¢

MS Pressure Regulator a
(From Vehicle) ssT

(Hose)

of”
° i)ft Ss

Ce (Union)

FI2671
FI2570)

MA

SST 2 wW

FI1975
FI2572

New Gasket SD Pressure

Union ‘= Regulator
Bolt

Fuel
is ¥ Goss (Union)—

Hose Sst (Hose)

~ INSPECTION OF INJECTOR
1 “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).

(b) Connect SST (hose) to the fuel pipe support (MA) or
fuel filter (MS) outlet with SST (union), new gaskets
and union bolt.

SST 09268-41045

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 regula-
tor with SST (union), new gasket and union bolt.

SST 09268-41045

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

SST 09268-41045
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SST| (Hose)

Vinyl Tube

F674

FI1676

(f) Connect the SST (hose) to the injector.
SST 09268-41045

(g) Put the injector into the graduated cylinder.
NOTE: Install a suitable viny! tube onto the injector to
prevent gasoline from splashing out.

(nh) Connect the battery cable.
(i) Turn the ignition switch ON.
NOTE: Do not start the engine.

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

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.
7M-GTE

101 — 114 cc (6.2 — 7.0 cu in.) per 15 sec.
Difference between each injector:

9 ce (0.5 cu 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 nozzle.

SST 09842-30060

Fuel drop: One drop or less per minute

(b) Disconnect the battery negative (—) cable.
(c) Remove the SST and service wire.
SST 09268-41045
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O-Ring

Al |
|

Grommet
FI1877

CORRECT

8) =Iie
Grommet O-Ring Delivery
as Pipe >

WRONG

FI1596

Fi1678

Black Ring

FIIARO

INSTALLATION OF. INJECTORS
1. INSTALL INJECTORS INTO DELIVERY PIPE

(a) Install a new grommet to the injector.

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

(c) While turning the injector left and right, install it to
the delivery pipe. Install the six injectors.

2. 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 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: {f the injectors do not rotate smoothly, the proba-
ble cause is incorrect installation of O-rings. Replace O-
rings.
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(e) Install the three spacers and bolts.
Torque the bolts.

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

Fi1672

3. INSTALL PRESSURE REGULATOR
Pressure Regulator —_Delivery Pipe (a) Fully loosen the lock nut of the pressure regulator.

Ok

Fi1663

delivery pipe by hand.

figure.

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

4. INSTALL NO. 2 FUEL PIPE

(a) Install the No. 2 fuel pipe and clamp bolt.
(bo) Connect the fuel hose.

pressure regulator. Torque the union bolt.

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

5. INSTALL NO. 1 FUEL PIPE

bolt.

pipe support. Torque the union bolts.

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

Torque the pulsation damper.

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

(b) Thrust the pressure regulator completely into the

{c) Turn the pressure regulator. counterclockwise until
the outlet faces in the direction indicated in the

(c)_ Install the union bolt and new two gaskets to the

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

(b) Install the union bolt and two new gaskets to the fuel

(c) install the pulsation damper and two new gaskets.
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'7M-GTE 0

isher

( @G). L

FI2006

Fi1668

6.

7.

CONNECT INJECTOR CONNECTORS

CONNECT COLD START INJECTOR TUBE TO
DELIVERY PIPE
(See page FI-83)

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.

(7M-GTE)
INSTALL THROTTLE BODY
(See step 1 on page FI-106)

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-lb, 18 N‘m)

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

(c) Connect the air cleaner hose to the throttle body.

(7M-GTE)
(See page EM-14)
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11,

12.

13.

14,

15.

FI-95

CONNECT FOLLOWING CONNECTORS:
® Throttle position sensor connector

@ ISC valve connector
© (7M-GE)

Cold start injector connector

CONNECT FOLLOWING HOSES:
@ Water hoses from throttle body (7M-GE) or water by-

pass pipe (7M-GTE)
© Vacuum hoses from throttle body

© ISC valve hoses from throttle body
® Vacuum sensing hose from pressure regulator

REFILL COOLANT (See page CO-5)

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

CHECK FOR FUEL LEAKAGE (See page Fi-11)
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AIR INDUCTION SYSTEM
Air Flow Meter (7M-GE)

POTENTIONMETER
A = 

Compensation Plate

i if 4 = : 4-7kQ 0°C ( 32°F)
i i THA - E2 2-3koa 20°C ( 68°F)
H if 0.9-1.3KO 40°C (104°F)

ww
Air Temp. TO AIR ind aSensor pl CLEANER INTAKE

SIDE CHAMBERC: all Air B SIDE
ir By-pass

Roe . - _ Passage Measuring Plate
Measuring Plate Air By-pass Passage

FI1681 FI0449;

; ON-VEHICLE INSPECTION

Ohmmeter "SNERVPEPVS THA | INSPECT RESISTANCE OF AIR FLOW METER
= 7 pe - fa) Disconnect the air flow meter connector.

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

“1 Terminals Resistance Temperature
VS -E2 20 - 600 2 -

mee ve - E2 200 -— 400 0 7

[ TT 10- 20 KD -20°C ( 4°F)

0.4-0.7 KO 60°C (140°F)
E1/E2|VC} E2)}VS|}THA FC - £1 Infinity -

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

(c). Reconnect the air flow meter connector.
FI0622
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Fit682

FC £1 E2 VS
[ae cee: oe: oe ee: ee ee]

au Lm) Lj

“Fi1682

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 (Q) Measuring plate -
opening

Infinity Fully closed

Fo~ 1 z Other than
ero an

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, replace 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)

7

|
Leaf Sprin:

Luminous Diode
Mirror

Air Flow

a

Q~D
a Karman-vortex

|
aaa

Vortex
Generating
Objectives

Pressure
Directing
Hole

‘Photo
Transistor

t)

2

MS0001 FI1977

Ohmmeter

@

©

Air Flow Meter
E1VCKS THAE2

ON-VEHICLE INSPECTION

INSPECT RESISTANCE OF AIR FLOW. METER
(a) Disconnect the air flow: méter connector.
(b) Using an ohmmeter (analog type), measure the resis-

tance between each terminal.

Terminals Resistance Temperature
KS — E1 0 2

—E1— KS §- 10k

VS — £1 10 - 15k ~
E1 — VC 5-10k9

10 - 20 kQ -20°C ( 4°F)
4-7k0 O°C ( 32°F)

THA - E2 2-3k0 20°C ( 68°F)
‘ 0.9 ~ 13k 40°C (104°F)

0.4 ~ 0.7 kD 60°C (140°F)

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

(c) Reconnect the air flow meter connector.
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FI1978

FI1979

FI1980)

FI1981

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.

(c) 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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Fi1982

Fi1983

FI1982

Fi1981

F11980,

(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, replace the air flow meter.

INSTALLATION OF AIR FLOW METER

' 1. INSTALL AIR FLOW METER

(a) Install the air cleaner 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.

2. 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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A1g978

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
7M-GE

Throttle Position
Sensor

7M-GTE

Throttle Position
Sensor :

FI1683 FIO504 FI1984

ON-VEHICLE INSPECTION
INSPECT THROTTLE BODY .

Check that the throttle linkage moves smoothly.
1.

(a)

(b) Check the vacuum at each port.

@ Start the engine.

® Check the vacuum with your finger.

Port At idling Other than idling

Purge No vacuum Vacuum

EGR No vacuum Vacuum

R No vacuum No vacuum

S
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seated

FI-103

7M-GE
E2

on
a

Ohmmeter

fo
}

Thickness
Gauge

Thickness Gauge

2,
FN1625
FI1986

2. INSPECT THROTTLE POSITION SENSOR
(a) Disconnect the connector from the sensor.
(b) Insert a thickness gauge between the throttle stop

screw and stop lever.

{c) Using an ohmmeter, measure the resistance between
each terminal.

Clearance between

| -E2
|_ipL

[VTA
) VCax

7
! |

r=
.

| E2 IDL VTA VC

FI1126)

FI1686.

lever and stop screw Between Resistance
terminals

7M-GE | 7M-GTE

O mm (0 in.) VTA ~ E2 | 0.3 -63k0

0.4 mm 0.5 mm Less than
(0.0157 in.) | (0.0197 in.) IDL ~ £2 2.3 k0

0.75 mm 0.9 mm
(0.0295 in.) | (0.0364 in.) IDL ~ E2 “

Throttle valve fully VTA ~ £2 | 3.5 - 10.3k0
opened position

- ve -—E2 |4.25 - 8.25 kX

(d) Reconnect the sensor connector.

REMOVAL OF THROTTLE BODY

(7M-GE)
1. DRAIN COOLANT FROM THROTTLE BODY

2. REMOVE ACCELERATOR CONNECTING ROD

3. DISCONNECT VACUUM HOSES

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

5. DISCONNECT THROTTLE POSITION SENSOR
CONNECTOR

6. DISCONNECT AIR CLEANER HOSE

7. REMOVE THROTTLE BODY BRACKET(S)

8. REMOVE THROTTLE BODY

Remove the four bolts and throttle body with the gasket.

er
e 

ett
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F987

(7M-GTE)
1.

2.

3.

“DRAIN COOLANT FROM THROTTLE BODY

DISCONNECT ACCELERATOR CONNECTING ROD

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

DISCONNECT VACUUM HOSES

DISCONNECT THROTTLE POSITION SENSOR
CONNECTOR _. ;

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 vaive is fully
closed.
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F689

OF

Thickness
Gauge

O
[e

X

FI1625

a

FI1690

2—n
IDL 0

0

Ohmmeter '
i SThicknes:

Gauge

oF
FI1625

3. INSPECT THROTTLE POSITION SENSOR
(See step 2:0n 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 ohmmeter to terminals
- IDL and E. ‘

(d) Gradually turn the sensor clockwise until the ohm-
meter deflects, and secure the sensor with the two
screws.

{e) Recheck the continuity between terminals IDL and
E2.

Clearance between
lever and stop screw Continuity (DL - £2)

7M-GE 7M-GTE

0.40 mm 0.50 mm a
(0.0157 in.) (0.0197 in.) Continuity

0.75 mm 0.90 mm a
(0.0298 in.) (0.0354 in.) No continuity
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>
on

 
2

 g
o

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-lb, 13 N-m)

CONNECT THROTTLE BODY BRACKET(S)

CONNECT AIR CLEANER HOSE

CONNECT THROTTLE POSITION SENSOR
CONNECTOR

CONNECT VACUUM HOSES

CONNECT WATER HOSES ~

CONNECT ACCELERATOR CONNECTING ROD

REFILL WITH COOLANT

(7M-GTE)
1. INSTALL THROTTLE BODY

(a) Install 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 ISC
valve and water pipe.
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2.

3.

CONNECT THROTTLE POSITION SENSOR
CONNECTOR ~

CONNECT VACUUM HOSES

INSTALL AIR INTAKE CONNECTOR
(See steps 13 to 15 on page EM-14)

INSTALL ACCELERATOR CONNECTING ROD

REFILL WITH COOLANT ;
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Idle Speed Control (ISC) Valve

$1

Bi

.$3

F11691 FI1692

F1693

Fi1669

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.

(c) (7M-GTE)
Remove the seal washer and check valve from the
intake chamber.
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FI1694

FI1643

FI1643

7M-GTE only ~*~

(Seal vat ©
Check Vaive

FI2006

FI166S

INSPECTION OF ISC VALVE

1. INSPECT RESISTANCE OF ISC VALVE
Using an ohmmeter, measure the resistance between ter-
minal B1 — $1 or S3 and B2 — $2 or $4.

Resistance: B1—St1orS3 10-300
B2-—S2o0rS4 10-3090

If resistance is not as specified, replace the ISC valve.

2. INSPECT OPERATION OF ISC VALVE

(a) Apply battery voltage to terminals B1 and B2 and
while repeatedly grounding $1 — $2 — S3 — $4 —
$1 in sequence, check that the valve moves toward
the closed position.

(b) Apply battery, voltage to terminals B1 and B2 and
while repeatedly grounding S4 — S3 - $2 — $1 —
S4 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) ({7M-GTE)
Install the check valve and the seal washer as shown
in the illustration, to the intake chamber.

(bo) Install a new gasket to the intake manifold.
(c) Install the ISC valve with the two bolts and one nut.
Torque: 130 kg-cm (9 ft-lb, 13 N-m)

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

CONNECT ISC VALVE CONNECTOR

4. REFILL WITH COOLANT



FI-110 EFI SYSTEM — Electronic Control System

ELECTRONIC CONTROL SYSTEM
Location of Electronic Control Parts

MA

7M-GE

Fuel Pump Relay

Fuel Pump Solenoid
Resistor

Cold Start Injector
Time Switch

Water Temp.
Switch

Oxygen Sensor
(w / TWC)

VSV (for FPU) ==
~a¢ -EFl Main Relay

7M-GTE

Oxygen Sensor
_ HAC.Fuel Pump Relay IAG. Sensor

Fuel Pump Solenoid 2
Resistor

Cold Start Injector
Time Switch

Water Temp.
Switch ‘VSV (for EGR)

Solenoid Resistor

EFI Main Relay
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Location of Electronic Control Parts (Cont'd)

MS
EFI Main Relay

LHD Fuel Pump Relay

Check Connector —_—_——

Circuit Opening
Relay

Cold Start Injector . L~
Time Switch

l - \
>

a bs

ss Fuel Pump Solenoid Resistor

Water Temp. Switch Solenoid Resistor
VSV (for FPU)

RHD

Check Connector
Circuit Opening Relay

JL

_Cold Start Injector EFI Main Relay
Time Switch Fuel Pump Relay

VSV (for FPU)

Solenoid Resistor



12 EFI SYSTEM — Electronic Control System

EFI Main Relay

Fusible Link Fuse
O07 —_O--0—

AM2 30A EFI 15A
(MA)

(ms)

Fusible } (MA) MAIN 2.0L
Link (MS) MAIN 1.0Y

ECU

EFI Main Relay

YAN

> Batte T

i FI2912

Jo continuity Continuity INSPECTION OF EFI MAIN RELAY
= al i a] 1. INSPECT RELAY CONTINUITY

O ol |O a (a) Using an ohmmeter, check that there is continuity
2 a between terminals 1 and 3.

(bo) Check that there is no continuity between terminals 2
2. 1 and 4.

If continuity is not as specified, replace the relay.

cw
4 3 BEOOOS

Continuity 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 relay.
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‘Circuit Opening Relay

To ECU (STA)To ECU +B ele.
FP To EFI Main @ lee STA—

oH| |+B O
Check Connector

FP

To Fuel Pump
Relay

(7M-GE)

ECU
4 (7M-GTE)

FC

Fuel Pump Switch
(Air Flow Meter)

Fi1992

(a_] |Continuity

+——.

No continuity

Fi1908)

Continuity

F

Q JO e Battery
C

Fi1g909,

s< ao
Continuity
Cad a

fel J eo 86
O J Battery

}

INSPECTION OF CIRCUIT OPENING RELAY

a)

(b)

(c)

1. INSPECT RELAY CONTINUITY
Using an ohmmeter, check that there is continuity
between terminals STA and E1.

Check that there is continuity between terminals B
and FC.

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

If continuity is not as specified, replace the relay.

2. INSPECT RELAY OPERATION

(a)
(b)

(c)
(d)

Apply battery voltage across terminals STA and E1.
Using an ohmmeter, check that there is continuity
between terminals B and FP.

Apply battery voltage across terminals B and FC.

Check that there is continuity between terminals B
and FP.

!f operation is not as specified, replace the relay.

il
i
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Solenoid Resistor

Ignition Switch ECU
TT] Fuse IGN {

AM] po has +8 ma yon fo
. Solenoid (MS) 15A

a) AM2 30A Resistor
Link

(MA) No. 30.No.20 |No. 10

Fusible (| MAIN
Link 2.0L |S) Injector

| &

Fi2914

No. 20 No. 30
£12574!

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.
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~ Cold Start Injector Time Switch

To Ignition Switch
(ST1) To ECU (STA)

STA STJ

Le -- --
To ECU (STU) Cold Start Injector

Time Switch

-__FIN374

ST STA = INSPECTION OF COLD START INJECTOR—* TIME SWITCH
y 1. INSPECT RESISTANCE OF COLD START INJECTOROhmmeter TIME SWITCH

(a) Disconnect the connector.
(b) Using an ohmmeter, measure the resistance between

each terminal.

Resistance:
FIO782 FI1702 w/ TWC

STA — STJ 25 — 50 2 below
15°C (59°F)
60 — 85 1 above
30°C (86°F)

STA — Ground 25 — 85 0
w/o TWC

STA — STJ 20 — 40 © below
30°C (86°F)
40 — 60 2 above
40°C (104°F)

STA — Ground 20-802
If the resistance 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-lb, 29 N-m)
(c) Refill with coolant.

F703
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Water Temperature Sensor

40,
20+

10+
Sr

WATER TEMP. SENSOR 6r
g 4
x

O& 2
YY z 4

7p) .
di f= Oat

0.24
Thermistor L

. -20 0 20 40 60 80 100 120
(-4) (32) (68)(104) (1401 76)(21 2) (248)

TEMPERATURE °C (°F) nos18 i070

INSPECTION OF WATER TEMPERATURE
Wes SENSOR
! INSPECT RESISTANCE OF WATER TEMPERATURE

SENSOR

Using an ohmmeter, measure the resistance between both
terminals.

Resistance: Refer to chart.Ohmmeter

If the. resistance is not as specified, replace the water tem-
Fi1638 perature sensor.
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Fuel Pump Relay and Resistor

FP
To Circuit Opning .__,
Relay (FP) +B PR Pde

Fuel Pump
Solenoid Resistor

FPR To ECU (FPR)

Fuel Pump Relay

Fuel Pump

FI1704

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
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.

2575
FI2669

B. Inspect Relay Operation

(a) Apply battery voltage across terminals +B and FPR.
(b) Using an ohmmeter, check that there is continuity i

between terminalis +B and PR. t

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

lf operation is not as described, replace the relay.
H

i

HiContinuity F12576
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w

No continuity

1O} (.
O

—=—_—

Continuitya
O

[terex
ere1

® >)
Battery

FI2670

12878

2. INSPECT FUEL PUMP RESISTOR

Inspect Resistance of Fuel Pump Resistor

Using an ohmmeter, measure the resistance between both
terminals.

Resistance: Approx. 0.7 1
If the resistance is not as specified, replace the fuel pump
resistor.
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High Temperature Line Pressure Up System

To Circuit Opening Relay

ECU

To EFI Main Relay

Air Temp. Sensor(Air Flow Meter) age (Fuel Pressure Up)

(ea
Water Temp. Sensor

FI 709)

Ohmmeter

®

Battery

FI1919

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: 30-50 1

\f 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, replace the VSV.

C. Inspect VSV Operation ;

(a) Apply battery voltage across the terminals.
(b) Check that air flows from pipe E to air filter.
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* (¢) Disconnect the battery.
(d) Check that air flows from the pipe E and pipe G.
if operation is not as specified, replace the VSV.

Co .

Battery

FI1920

a
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High Altitude Compensation (HAC)
System (7M-GTE)

ECU

To Air Flow Meter Ss
To ae ryPosition Sensor 2From Throttle =

Position Sensor $From Air =Flow Meter &
HAC Sensor . E

2

g Atmospheric150 540 750 Atmospheri
: = Pressure (mm Hg)Ce 

2,000 0 Alitude (m)

1,000

Fi1995 Fi1996

INSPECTION OF HAC SENSOR

INSPECT RESISTANCE OF HAC SENSOR

(a) Remove the glove box.
(b) Using an ohmmeter, measure the resistance between

HAC each terminal.
Sensor

Terminals Resistance
ve-P 700 —- 860 0
vc - E2 2.2 -3.3 0FIT939 |

P-€&2 29-420

If the resistance is not as specified, replace the HAC sen-
( ve sor.

Fi1997
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~ Oxygen Sensor (w/ TWC)
INSPECTION OF OXYGEN SENSOR
1. WARM UP ENGINE

Allow the engine to reach normal operating temperature.

2. INSPECT FEEDBACK VOLTAGE (VF)
Connect the positive (+) probe of a voltmeter to terminals
VF of the check connector, and.negative (—) probe to ter-
minal E1. Perfom the test as follows.FH7A1

Narm up Oxygen sensor with the engine at
2,500 rpm for approx. 90 seconds.

Short terminals T and E1 of the check connector. Replace the ECU
And maintain engine speed at 2,500 rpm.

After replacing
Zero gan the oxygen sensor

i

Check the number of times the voltmeter meedle fluctuates in 10-seconds.

ee : Zero
‘Less than 8 times 8 times

H : or more

Warm up the oxygen sensor with the engine at Normal

2,500 rpm for approx. 90 seconds. And maintain
engine at 2,500 rpm. i ,

8 times or more
Check that the number of. times the voltmeter
needle fluctuates in 10 seconds.

Zero

Less than 8 times

Unshort terminals T and £1 of the check connector.
And maintain engine speed at 2,500 rpm.

Measure voltage between terminals VF and E1.

Ov

More than 0 V Read and record diagnostic codes. (See page FI-30)

Normal code Malfunction code(s)
and code 21 (ex. code 21)

C Repair the relevent diagnostic code. )
® @ ® i)

AAAI ICTY AA DAMP 71499
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CONTINUED FROM PAGE FIi-122

® @
(Repair the relevent diagnostic code. ‘)

Malfunction code(s)
(ex. code 21)

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.

Measure voltage between terminals VF and E1.

ov

Disconnect the PCV hose.

Measure voltage between terminals VF and E1.

More than 0 V

(Repair {Over rich) )

Disconnect the water temp. sensor connector and
connect resistor with resistance of 4 — 8 kQ. or
another coded water temp. sensor.

Short terminals T and E1 of the check connector.

Warm up the oxygen sensor with the engine at
2,500 rpm for approx. 90 seconds. And maintain
engine speed at 2,500 rpm.

Measure voltage between terminals VF and E1.

ov

\______+(_ Replace the oxygen sensor ) (Repair (Over lean) )
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Ohmmeter

F13030;

3. (7M-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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MA Electronic Controlled Unit (ECU)

INSPECTION OF ECU

NOTE: The EFI circuit can be checked by measuring theVoltmeter resistance and voltage at the wiring connectors of the
ECU.

ik 1. (MS)
PREPARATION
(See page FI-58)

MSs 2. INSPECT VOLTAGE OF ECU
Check the voltage between each terminal of the wiring
connectors.

@ Turn the ignition switch ON.
=, e Measure the voltage at each terminal.

- ld NOTE: :
& O @ Perform ail voltage measurements with the connectors

ie connected.
ozs © Verify that the battery voltage is 11V or more when the
F291, ignition switch is. ON.

Voltage at ECU Wiring Connectors

Terminals STD Voltage Condition

BATT — E1 —

IG S/W - E1
10-14

M-REL — E1 Ignition S/W ON
+B (+B1)

Bei) ~ ©
IDL - E2 4-6 Throttle valve open

( ve (VCC) -. 2 4-6 —
Ignition S/W ON

0.1 - 1.0 . 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
“vs - £2

2-4 Idling

0.3 - 1.0 3,000 rpm

4-6 Ignition S/W ON
*2Ks ~ E2

2-4 Cranking or running

ve - E2- 4-6 Ignition S/W ON

THA ~ E2 1-3 Ignition S/W ON Intake air temperature 20°C (68°F)

THW —- E2 0.1 - 1.0 Ignition S/W ON Coolant temperature 80°C (176°F)
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Voltage at ECU Wiring Connectors (Cont'd)

Terminals STD Voitage . Condition

No. 10 E01 RG
No. 20 -- ~ 9=+14.- Ignition S/W ON
No. 30 E2 :

STA - E1 6-14 ‘ Cranking

Isci
( -&81 9-14 Ignition S/W ON

Isc4 pean

\GF, IGT - E1 0.7 = 1.0 Idling
*2iGdA, IGdB - E1 “4 3° Idling

Approx. 2.8 540 mm Hg (21.26 in.Hg, 72.0 kPa)
*2HAC - E2 Ignition S/W ON :

: Approx. 3.6 750 mm Hg (129.53 in.Hg, 100.0 kPa)

W = Et o= 44 No trouble ¢ CHECK ENGINE” warning light off) and
f engine running.

*3a/C - El 10 5.14 Air conditioning ON

4=6 Check connector T(TE1) — E1 not short
T - £1 Ignition S/W ON

fe) Check connector T(TE1) — E1 short

fe) Shift position P or N range
*3NSW (A/T) - E1 Ignition S/W ON

10-14 Ex. P or N range

fe) ‘ Clutch pedal not depressed
*3N/C (WT) - E1 Ignition S/W ON

10-14 Clutch pedal depressed

10 +14 Defogger S/W OFF
“SDFG - £1 Ignition S/W ON

o- Defogger S/W ON

10-14 Headlight S/W OFF
*3Lp — £1

[9] Headlight S/W ON

#1 7M-GE only
#2 7M-GTE only
*3 MA only



EFI SYSTEM — Electronic Control System

Ohmmeter

ae
ag

MS

L

CAUTION:

connectors.

Ohmmeter

i .
EO Wiha ———_——==

[O
B

#11728
Fi2786

” 3. INSPECT RESISTANCE OF ECU

® 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

@ Disconnect the wiring connectors from the ECU.

© Measure the resistance each terminal.

Resistance of ECU Wiring Connectors

Terminals Condition Resistance (1)

Throttle valve open ve}

DL = 2 Throttle valve fully closed Less than 2,300
Throttle valve fully open 3,500 — 10,300

VTA ~ £2 Throttle valve fully closed 300 - 6,300
ve (VCC) — E2 - 200 — 400

"yg — £2 Measuring plate fully closed 20 - 600

Measuring plate fully open 20 - 1,200

*2Kg +E2 - cs

"262 4KS - 5,000 — 10,000

*2vc —+E2 - 10,000 — 15,000

*2E2 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

G1,G2-GO - 140 - 180

NE- GO -

*2HAC — E2 - 2,900 - 4,200

#1 7M-GE only
#2 7M-GTE only



F1-128 EF] SYSTEM — Electronic Control System

E2 T

VTA

vc

‘ F0S47

Tachometer
FI1142

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 terminals IDL and E1 on the wire con-
nector side.

(c) 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 returnrpm: 1,200 rpm
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EM-2 ENGINE MECHANICAL - Description

DESCRIPTION
The 7M-GE and 7M-GTE engines are an in-line 6-cylinder 3.0 liter DOHC 24 valve engine.

7M.-GE: (MA)

7M-GE (MS)

7M-GTE



TM
ENGINE MECHANICAL — Description _ BM-3

The 7M-GE, 7M-GTE engines are an 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 kelmet.

The crankshaft is integrated with 8 weights
which are cast along with it for balancing. Oil holes
are built into the crankshaft for supplying 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 chambers.

. 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 belt.
The cam journal is supported 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 accomplished 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 a combination of
stainless steel. The outer diameter of each piston
ring is slightly larger than the diameter of the
piston and the flexibility of the rings allows them
to hug the cylinder 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
length 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 prevent the oil from making
waves when the vehicle is stopped suddenly and
thus shifting the oi! away from the oil pump suc-
tion pipe.
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EM-4 ENGINE MECHANICAL — Troubleshooting

TROUBLESHOOTING

®@ Ignition coil
@ Igniter
@ (7M-GE)

Distributor
(7M-GTE)
Cam position sensor

High-tension cord disconnected or broken
No fuel supply to injector

© No fuel in tank
@ Fuel pump not working
@ Fuel filter clogged
© Fuel line clogged or leaking

EFI system 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 “ho :

Engine will not start/ Vacuum leaks Repair as necessary
hard to start @ PCV hoses 7
(cranks OK) © (w/ EGR)

EGR valve
@ Intake manifold
@ Air intake chamber
@ Throttle body
@ ISC vaive

Pulling in air between air flow meter and Repair as necessary FI-96, 98
throttle body .

Ignition problems Perform spark test IG-5, 12

Inspect cord

Troubleshoot EFI system

Repair as necessary

Check ISC system

Inspect plugs

Check compression

IG-6, 13

FI-12

FI-108

IG-7

EM-26, 27

Rough idle, stalls or
misses

Vacuum leaks
@ PCV hoses
@ (w/ EGR)

EGR vaive
Intake manifold
Air intake chamber
Throttle body
ISC valve

Pulling in air between sir flow meter and
throttle body

Incorrect idle speed
Incorrect ignition timing

Ignition problems
@ Ignition coil
@ Igniter
@ (7M-GE)

Distributor
(7M-GTE)
Cam position sensor

High-tension cord faulty

EFI system problems

Repair as necessary

Check ISC system

Reset timing

Perform spark test

inspect cord

Repair as necessary

€

Fi-96, 98

FI-108

EM-17

IG-5, 12

IG-6, 13



ENGINE MECHANICAL — Troubleshooting EM-5

TROUBLESHOOTING (Cont'd)

Problem Possible cause Remedy Page

Rough idle, stalls or Spark plugs faulty Inspect plugs IG-7
misses (cont'd) Engine overheats Check cooling system cO-4

Low compression Check compression EM-26, 27]
Engine hesitates/ Vacuum leaks Repair as necessary
poor acceleration @ PCV hoses

~ @ (w/ EGR)
EGR valve

@ Intake manifold
@ Air intake chamber
@ Throttle body
@ ISC valve

Pulling in air between air flow meter and Repair as necessary FI-96, 98
throttle body

incorrect ignition timing Reset timing EM-17

Emission control system problem
{cold engine)

@ (w/ EGR)
EGR system always on

High-tension cord faulty

Fuel system clagged

Air cleaner clogged

EFi system problems

Check EGR system

inspect cord

Check fuel system

Check air cleaner

Repair as necessary

Spark plugs faulty Inspect plugs IG-7
Engine overheats Check cooling system co-4
Low compression Check compression EM-26, 27

Engine diesels EF] system problems Repair as necessary
(runs after ignition
switch is turned off)
Muffler explosion Deceleration fuel cut system always off Check EFI (fuel cut) system FI-128
(after fire) on
deceleration only

Muffler explosion — Air cleaner clogged Check air cleaner EM-7
(after fire) all the time EFI system problem Repair as necessary

Incorrect ignition timing Reset timing EM-17
Engine backfires Vacuum leak

@ PCV hoses
@ (w/ EGR)

EGR valve
@ Intake manifold
@ Air intake chamber
® Throttle body
@ ISC valve

Pulling in air between air flow meter and Repair as necessary FI-96, 98
throttle body

EFI system problem Repair as necessary
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 PCV 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 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

EFI system problems Repair as necessary
® Injector faulty
@ Deceleration fuel cut system faulty

Idle speed too high Check ISC system FI-108

Spark plugs faulty Inspect plugs IG-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
® Air intake chamber
@ Throttle body

EFI system problems Repair as necessary



ENGINE MECHANICAL — Engine Tune-up EM-7

MA0293

ENGINE TUNE-UP
INSPECTION OF ENGINE COOLANT
(See page CO-5)

INSPECTION OF ENGINE OIL
(See page LU-5)

INSPECTION OF AIR FILTER
{a) Visually check that the air cleaner element is not

excessively dirty, damaged or oily.

(b) Clean the element 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 IG-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

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) Remove the PCV pipe.
(b) (ex. MS RHD)

Disconnect the accelerator connecting rod.

(c) Disconnect the water by-pass hoses from the throt-
tle body.

(d) Disconnect following hoses: -
© (w/ EGR)

VSV hose(for EGR)

@ (w/ TWC) &
BVSV hose

@ (w/ EGR)
EGR vacuum modulator hoses

@ No.7 air hose

(ce). Disconnect the throttle position sensor connector.
(f) Remove the throttle body bracket(s).

(g) Remove the air intake connector bracket mounting
bolts. € :

of

(h) Remove the four bolts, two nuts, air intake connector
and gasket.

REMOVE CYLINDER HEAD COVERS
(See pages EM-59, 60)
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ENGINE MECHANICAL — Engine Tune-up ; .EM:9.

3. MEASURE VALVE CLEARANCE
(a) Set No.1 cylinder to TDC/compression.

® Turn the crankshaft pulley and align its groove
with the ‘‘O’’ mark on the No.1 timing belt cover.

® Check that the valve lifters on the No.1 cylinder
are loose and valve lifters on the-No.6 cylinder are
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 — 0.25 mm (0.0059 — 0.0098 jz.
Exhaust 0.20 — 0.30 mm (0.0079 — 0.0118 bz:

(c) . Turn 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.
® Check that the valve lifters on the No.3 cylinder

‘are loose.

@ 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.

(a) Turn the crankshaft pulley 2/3 revolution (240°) and
measure the clearance of No.2 (IN) and No.6 (IN) and
No.2 (EX) and No.4 (EX) valves. yo

@ Check that the valve lifters on the No.2 cylin€ 3
are loose. to "

@ 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.

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). :

SST 09248-55010

NOTE: Before pressing down the valve lifter, position the
notch toward the spark plug.



EM-10 ENGINE MECHANICAL — Engine Tune-up

EM4538)

EM0532

EM4537

F11668

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

{b) Determine the replacement shim size by using the
following (Formula or Chart).

®@ Using a micrometer, measure the thickness. of the
shim which was removed.

® Calculate the thickness of the new shim so the
valve clearance comes within specified value.

Teese Thickness of shim used
.. Valve clearance measured

Thickness of shim new : &
Intake N=T+(A — 0.20 mm (0.0079 in.)
Exhaust N =.T + (A — 0.25 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 ©
RECHECK VALVE CLEARANCE

INSTALL CYLINDER HEAD COVERS
(See pages EM-59, 60)

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-lb,.18 N'm)



ENGINE MECHANICAL.— Engine Tuné-up EM-11

‘(b)

(d)

- ff)
(g)

ag’ (h)

+(e) *

(e),

Install the air intake connector bracket mounting
bolts.

Install the:throttle body bracketls).
Connect the throttle position sensor connector.

Connect following hoses:
@ No.7 air hose

@ (w/ EGR)
‘EGR vacuum modulator hoses

© (w/ TWC}
BVSV hose

@ (w/ EGR)
VSV hose (for EGR)

Connect the water by-pass hoses.

(ex. MS RHD) ok YS
Connect the accelerator connecting rod.

Install the PCV pipe...



EM-12 ENGINE MECHANICAL — Engine Tune-up

a7

Sy,
£M3312)

(7M-GTE)
1. REMOVE ISC PIPE .

(a) Disconnect the hoses from the ISC pipe.
(b) Remove the two bolts and ISC pipe.

REMOVE PCV PIPE WITH HOSES ~
(a) Disconnect the oxygen sensor wire from the two

clamp. ‘

(b) Disconnect the No.4 PCV hose from the PCV pipe.
(c) Remove the two bolts.
(d) Disconnect the PCV: pipe with hoses from the

cylinder head covers and throttle body. @

REMOVE INTAKE AIR CONNECTOR

(a) ‘Disconnect the air valve hose from the intake air con-
nector.

(b) Loosen the clamp and remove the two bolts.
(c) Remove the intake air connector.

REMOVE IGNITION COVER

(a) Remove the oil filler cap.

(b) Remove the five nuts and ignition coil cover.
G

REMOVE IGNITION COIL WITH BRACKET

(a) Disconnect the connector and ground strap.

(b) Remove the nut.
(c) Remove the No.1 and No.2 high-tension cords from

the ignition coil and clamp.

(d) Remove the ignition coil with bracket and high-ten-
sion cords.

(e) Remove the No.1 and No.2 high-tension cords from
the spark plugs.



ENGINE MECHANICAL =: Engine Tune-up EM-13

6. REMOVE CYLINDER HEAD COVERS
(a) Remove the accelerator link.

(b) Disconnect the. No.3 PCV hose.
(c) Remove the cylinder:head covers.

7. MEASURE VALVE CLEARANCE
(See step 3 on page EM-9)

8. ADJUST VALVE CLEARANCE
‘(See step 4 on pages EM-9, 10)

9. RECHECK VALVE CLEARANCE
10. INSTALL CYLINDER HEAD COVERS

(See pages EM-59, 60) . E &

¢ 291. INSTALL IGNITION COIL WITH BRACKET

4a) Install the No.1 and No.2 high-tension cords to spark
plugs. .

(b) Install the ignition coil with’ bracket and high-tension’
cord. (See’ page IG-15)

(c) Install the No.1 and No.2 high-tension-cords to igni-
tion coil and clamp. ee :

(d) Install and torque the nut.
Torque: 55 Kg-cm (48 in.-Ib, 5.4 N-m)

NOTE: Do not over tighten the nut. rn”

(e) Connect the ground strap and connector. G

12. INSTALL IGNITION COIL COVER

(a) Install the ignition coil cover with the five nuts.
(b) Install the oil filler cap. .



EM-14 ENGINE MECHANICAL — Engirie Tune-up

- 13. INSTALL INTAKE AIR CONNECTOR

(a) Install 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.

14.. INSTALL PCV PIPE WITH HOSES

(a) Install the PCV pipe with hoses to the throttle body |
.. and cylinder head covers.

(b) - Install and tighten the two bolts.
(c) . Connect the No.4 PCV hose to the PCV pipe.

‘(d)_ Connect the oxygen sensor wire to the two clamps.
es)

,

: 15. INSTALL ISC PIPE

~ (a) Install the ISC pipe with the two bolts.

(b) Connect the hoses to the ISC pipe.

EM3524)
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INTAKE

“Adjusting Shim Selection Using Chart
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@[20)20) 2/2 2)22/22/24|24/24/24/26|26|2626|28|28|28128/30/30|

(0.541 — 0.560 |16|16\18)1 0] 22\22|Bizolz0z0R2\2222 4[2alzalzel26) 8(28/28) 3
0.651 = 0.570 22ve} eit elzoj2c 22\22|2alzai2aiz6iz6iz6[26 2b262b4b6)

0.571 - 0576 [tei8 18/20/20 22\22 2424[242alzezelzei2628|26(28/263¢ als.
0.576 ~ 0.590 |1sitslzol2 2|22/22 4(24|24|24/26(26/26|26|26|28|28/28)30/3
0.591 - 0.600 |18/18/20/2 ol22 Baba6l2222palzajzaizalzapelzelzeizeizeze(28 128)
'0.601'--0.620 [18/20220) 2\22)24|24|24[24/24]26|2626(28|28)28|28/28|308080132/32)3:

-|.0.621 = 0.625 |18/20)20| 2i22[24[24[2aizaizel2eizeRezelzeizai2a030 232 é

y
ElSlS(S

I8I[8

0.626 = 0.640 |20)20/22) 2\24|24[24i2alzei2eizeizezeizaizei2e|
0.641 ~ 0.650 [20/20 '2\24|24124)26)26|26126|26128|28|28130)
0.651 ~ 0.670 2|22| 4i2al2ei2ei2eizeizei2sizaiza|
0.671 - 0.675 2/22) 4i24izel2ezel2ei2aizei2ep' fk 2B 2)32/34[34/34)3.
0.676 ~ 0.690 = = [2 32/324]26|26\2626/28|28|28121 2isaaalaaiaas
0.691 = 0.700 |22)22/24/2.4126/26 126 (28/28/28128)2: 3
0.701 = 0.720 [22 [24|24|26|26/28/28) 8[28/28)30. 32/32/34 34)34]
0.721 = 0.725 l22i24i2ai26 6|28 (28/28/28 ]3013¢ baja4 9434!

0.726 - 0.740 |24)24/26) 18/28/28/30/3¢ 2132/92/13 2/34/34/34 Ba
[0.741 - 0.750 2al2alz6i26[28i2ei28po30 30130/3062/32/32/34/3424)

»| 0.751 = 0.770 24(26)26/28/28) FIETIC)

0.771 = 0.775 j24/26/26128i, pos0R282/328:fe

0.776 - 0.790 |26)26) 828, B0jsz/s2ps2i323

0.791 = 0,800 [26/26 30pzseszpep2e4a44)
jg

0.807 - 0.820 Rezsizes0s0lsziszazs219
[os2i -oe25 pepeel j080/32/s2h2/32/34]3484/34}

0,826 — 0.840 ojsaisals:
2

0.841 — 0.850 (28/28) 30130 24)

0.851 ~ 0.870 0/3: i343.

0.871 - 0.875 2 32 b4b4bala4]

--}-0.876 — 0.890 [30/30] 2/32 gage

0.891 - 0.900 | 282 3a]

0.901 = 0.925 [30/32/32] ai]

0.926 - 0.950: 82/32/34: 4]

0,951 — 0.975 [32/34/34]
0.976 — 1.000 34/34)

1,001 — 1.025 34) intake valve clearance (cold):
0.15 — 0.25 mm (0.006 — 0.010 in.)
A 2,800 mm shim is Installed and the
measured clearance is 0.450 mm
Replace the 2.800 mm shim with
shim No. 24 (3.050 mm).

Example:

Shim thickness mm {in.)
Shim
No.

Thickness Shim |:
No. Thickness

02 2.500 (0.0984) 20 2.950 (0.1161)

04 2.550 (0.1004) 22 3.000 (0.1181)

06 2.600 (0.1024) 24 3.050 (0.1201)

08 2.650 (0.1043) 26 3.100 (0.1220)

10 2.700 (0.1063) 28 3.150 (0.1240)

12 2.750 (0.1083) 30 3.200 (0.1260)

14 2.800 (0.1102) 32 3.250 (0.1280)

16 2.850 (0.1122) 34 3.300 (0.1299)

18 2.900 (0.1142)
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Adjusting Shim Selection Using Chart

EXHAUST

7 Instalted Shim Thickness (mm)

i ee Le 1 |S lhe ex ed cal eu fovea ea fe fe ev ede |e |e] ex || ed eles | ed ed ff | ©] 4 9 |€9] 9] 09] 65] e4 |e5 [404 |e] #5] 9] 9] 04] >

10.000 — 0.009 o2/02)02/02: 6} 18)08)10}101 10}s Ofr ols 2it-2i 2|14|14|y lt 4|1.4]16|16]16|18)18}18)1 811 e| op2p2baba
0.010 — 0.025 1o202/02)021o4 josjoslosiosjosiog!101oj1q1ol1oh ai2h ah ehalial4iialveltelielielishelishezozozok222b2pene
0.026 ~ 0.040 2}02/02/02/ pslsfoebs oe ol10|10)1011 211 2h1 2h 2i1 ahi alt.4iv4lte|t6|16/16118)18|18|18120120) 424R6
0.041 = 0.050 202102/02/04)04! 306}06)06108)/08 1011010110) 12/12) 21 2114]14ivaii4is sherelelershe sokoRozoz22222b424e26
0.051 — 0.070 2/02/0204) ipalosososiosbsiosjosioa|o tojtojt2)i2i12i12ji2isahiajvahrelielielie|talt: Mm 7 a2aze2s
0.071 - 0.090 lozozozbzbap4b4 efosjos.osiog|osiog|10110110110112112/1 211 2]14|14]14)1411 6/1611 6/1 6|18/t8l18|18LOLoRoZOZ22222222424262628
0.091 — 0.100 9210210202104] pslosloslosiosiog|10j ol1ol1otait2it2i1214/14n ahah elvelieivelielialsai18) obok222\2222pasparezens
0.101 ~ 0.120 92/02/02102/02) pelos oe josiogios!10l101 rojtolo]1 211 2/12/14/14l14l1ahalrehreirehaielieisaly: oRolz2z2k2222224124124/2626128128)
0.121 — 0.140 210210210210 16 106106)08| f10]10110] 1011211 211211 2/14/14|14) 14] sen elteirej1ei siie|1giz 022122b222/zalaaizaizal26i26i28.2880)
0.141 ~ 0.150 12102 }02)o4l04 04 jo4io losiosios 808) F0}10[10)1 211211 2/1211 414114114 16l16ie i el1altsitsirsi20i2t olz22222p2pabalzsizaizeizeizezsis|
0.151 — 0.170 0404 1606 |S jo8os|ogjo8ing|1011 i1oj1.2)12|12\1211 211411 4/1 4!16|1 6 16)1 6] 61 8[te|1 8zolzolzo|zoj20122122/22124) alzaepeeespesogo
0.171 - 0.190 24) 6/06 osio6psos08/s|10/1 r1olt0}1.2|1211 2)12/14|14114]1 4)16)16116)16\1 8 g/t sr si2oj020120\22/22122122124 124242426 26126262828) soz]
0.191 - 0.199 2}02/04| alos! tol olt of10f12\12112112)14|1 4l1 4]1411 616)16)1 6/1811 Bal B20) 2izzizziealzalzabalzelzeizelzezalze 0120.200 = 0:300 i”
0301 = 0.320 [o4joglososi0g|10} 10/1011 0]1011 2[1 2/1 2)14ls4lr4]r4]y 4]yel16|16|18/18|1ei18)18\20.2012¢ 221 aizaizaeebelzeizeizeizeizais 2babaal
0.321 - 0.326 [04k 8) girolrolrojroltaiszir2|r2|ralra|ralya|telte|te|16lte/18|18)18) 012: 22i22eapazaieapezezeizeizeizei2eize8s0b08030821: 284)
0.326 — 0.340 [o6|os)s| [rol olrolroltafr2it2|r2ivalra|yalralselteitelte|ye|reli elt j20iz0lz0lzzizzzzizzizabaaizaizeizeizere| 8} 0132/8 2132182/3434!
0.341 — 0.350 slospslos|1olrol1oj 21 2)12\12}12\14/14/14/1 el1el1616)18118)1812 2 24\24baeaabepeeizeizsizei2siz8s0908032328282 baba)
0.351 — 0.370 o6|08}08|10/10/1 211 2112]12|12/14/14114)16/1 '16]16)/16|1 8118118! olz2i22 4l24i2azalzei2ei2628/28,2828) 2s 2is2)32134134/34)
0.371 — 0.376 (06\08}08|10|10]1 2)12/1.2)1.2/14|14/14[14)1 16|16|16|16|18|18|16|18)2c 2i22\2di24laqlzapezezepepsrersze| 26282R43484)34)
0.376 - 0.390 ioslog|toltolr zit 2112112114|1 4|14|14]16|16|16|16|18|16|te\1 8120 2j22i22i222alvapaladizepepezezensrere| 2132/34)34134134!

-7 0.391 - 0.400 losioslrojroli2it2iizitva/ialialiaivaiteiieltelreiteitelt 1 820|20|20)22. 4124 |24126|2626 26262828 /28:30130;30, 8282343434134)
0.401 - 0.420 (08|10/10}12)12)1 411. vaj14l14|t6|16)16{18118|18|16/18|20\20|20122/22122)22|22\24\24)24/26) 6i26\262628)282880) 3: 4baba's.
0.421 = 0.425 fOa|1o|ro}1 2|12\1 4|14]14|14)16|16|16116118|1 8|18|18120120)20,2¢ i2aj2aizalzaizeizel2eizezepeze repos 2B2s8262b4b44)34
9.426 — 0.440 |10]to}t2\12\14114|1.411 4i16|16|16116|18|1 6118|18120;20)20,20 22\24)24|24124126)26126|2 6|2828(2812830303030:32)32/32/32)34/34 34/34)
Saat ~0.as0 Ponoh ai aalialvalveltejvelvejveivels el el'2oizopojz0z0|22/22/22/24i24\2ai2a\zajze\ze|26\20)2epepezesonosos2h23212 234134
0.451 = 0.470 |10[t2|12\14]14]16|1 611 6l16]16|16]18|1 8)20|20}20,2¢ 2\24(24/24|242. 6i28\28|28/28R6| 0B2| 2 sais.
0.471 ~ 0.475 [10l12{12/14|14116|16\16|16|18]18/1 8118|20)20/2C 2j22i22i22\24i2ai2ai2gi2e 6[2628)28128|280308080828282)32)34)34)34)
0.476 = 0.490 |12|12/14|14|16|16|16/16118|18]18|18120/2 2izziz2j2aloajaa.zalz6|26i26|26(28(28|26|28/9030130130328232)32/34)34/34)3.
0.491 = 0.500 |12112}14]14|16|16|16]18|18)1 8l18/18iz0\z0/20122\22)22/22)22\24)21 palzeizei2elz6j26)28128 2b2B284134 34134134
0.50? = 0.520 }12)14|14|16/16)16)1 811 8|18|1 8iz0)20/2¢ 2\24|24|24)26\26|26]26)26|28/28)28/30/303030R082 Babel:
0521 ~ 0.526 [t2{14|14]16|16/18|18|1 81 ezojzo.zowoj22;22\22/22124)24 24/24/21 i2eizeizeizeize|26ize| 30/3082828282848434)3.
0.526 — 0.540 14|14116|16[18|18|18i18/20j20120}2022/22| 2alzaiaizaizez6i26i26128|28|28|28/30/3¢ s2b23434'34).
0.541 - 0.550 |14|14|16)16)/18118)1 sizo|20120.2020122122 ioalaaizalaaizajzeiz6|26126\26|28|28 28130 2/3282826284p4)
0.551 ~ 0570 [raitel1el16|16|20|z0lz0jz0olz2|22iz2iza)2aizaizalaa|zc|ze|26i28) aizeizai2 20;3282)3: "71
0571 ~ 0.876 altel eiraltalzopozozolz2222222/242alzalzeize[zelzeizeize)20|20)28 3: dhasababa|
0.576 — 0.590 |1e|t6l18|18\20|20120;20122/22/22)22\24\24)24124126)26)26) 828 |28128130) 32/3:
0.591 — 0.800 {reli6|18i18izoj20}201 2l22i22:24|24/24126|26(26126|26/26|28|28.3013¢ 30182132132194/34|
0.601 = 0.620 |1e|taliaizoj2oiz2i22i22|22\22/24,24124)26\26)26)26 16 |28|28|28)30) 32 Babasapaba
0.621 - 0.625 116|18)18\20/20|22/22122/22| 74|2.4124 24126126 126126128 |28|28)28;30)30) 2/3 213.2134)34)
0.626 - 0.640 jlalepozojzzi2zizz22|2ai24i2qizanelz6 elz6i28i28i28;28|3¢ } 32152/32848484)3.
0.641 - 0.660 jreliszoj2ol22 2izzizaiaaizaizaiea 2oizezezeizazei2ei2e|s 32 32/32/34|34/34)
0.651 — 0.670 |18/20k 22zaladizaizaizaizeizeze|2eizei2eizei2es 2i32)32)32/32/34)34)
0.671 — 0675 lazoRow2|22\2412424124|26126126 26(28/28(28128130:30)30190/32/32/32/32/34)34)34134
0.676 ~ 0.800 20/2022(22\24\2ai24\24l26\26|26126128|28\28|28|30/30/30/3C 3232132/32/34)/34/34/3.
0.691 = 0.700 BozoR222/24124124126126126126,26 28128|28130130130130|30/3282/32/34134)34/34)34)
0.701 - 0.720 bolazizzzaizaizeizeizelzelze2ei2ai26|30 30}: 32/32/32184/34/34/34/34)
0.721 ~ 0.725 j20222224|24126.26)2626|262828128,30KC 3 2/34)3.41343.
0.726 — 0.740 |22122124124126.26'26:26/28|28,28128130|30)30/30/32|32'32/32/34:34/34)34)
0,741 ~ 0.750 [221222424 )26/26126128/28 12612828 30/30)90182132/32/321321341348
0.751 - 0.770 (2zizalzalze|26[20i28128128|2813013080)32) 2/32}34/34/34)
0.771 — 0.775 j22j242426/26(2828128/28 130) naz i32\32s2i34/34/34i34
0.776 — 0.790 |24124/26/26| 1830 208 2/32/32/32184/3434/34)
(0.791 — 0.800 i2424/26|26/28'28/28'30|30;30/3¢ 3232b434134
0.801 - 0.820 (24|26126|28/28)30130: 32ja2132/34)34'34/34/34]
0.821 — 0.825 (24/2626 28|28'901303030/32/3232)32/3434)34)
0.826 — 0.840 [26|26|28)28/30)30130/30|32/32/32132)34'34)34:34) :
0.841 — 0.850 (2612628:28/30/30303213 3284/34/34) Shim thickness mm fin.)
0.851 - 0870 [26|28/26)90/30/32132132/32/32)34:34)3. - = s

D871 ~ 0878 PeeDesds0s2S79202194198I04 34) Shim] Thickness Shim Thickness
0.876 — 0.890 [28|28/30130/32)32}32/3234|34134" No. No.
0.891 — 0.900 |28128/30/30/32/32132134/34/34|34/34)oer — pape rEsopoazaanasaea bape 02 |2.500 (0.0984)| 20 |2.950 (0.1161)
0.926 — 0.950 [s08032182/34134'34)oaeT 0975 posTaz edad 04 |2.550 (0.1004)| 22 |3.000 (0.1181)
0.976 - 1.000 2B28414)TOOT = 138 pIsead 06 |2.600 (0.1024)} 24 |3.050 (0.1201)
Toe = 1.080 Bed 08 [2.650 (0.1043)| 26 |3.100 (0.1220)

10 12.700 (0.1063)| 28 |3.150 {0.1240)
Exhaust valve clearance (cold):0.20 — 0.30 mm (0.008 — 0.012 in.) 12 |2.750 (0.1083)| 30 |3.200 (0.1260)
Example: A 2.800 mm shim is Installed and the] 14 |2.800 (0.1 102)| 32 |3.250 (0.1280)

measured clearance is 0.450 mm 16 |2.850 (0.1122)| 34 |3.300 (0.1299)
Replace the 2.800 mm shim with
shim No. 22 (3.000 mm). 18 |2.900 (0.1142)

5
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£C2116)

1G0608)

INSPECTION AND ADJUSTMENT OF
IGNITION TIMING :

1.

2.

WARM. UP ENGINE.
Allow the engine to reach normal operating temperature.

CONNECT TACHOMETER AND TIMING LIGHT TO
ENGINE . ; ‘

Connect the tachometer positive terminal to the check
connector terminal IG ©. :

CHECK CONNECTOR LOCATION:
See pages FI-110, 111

CAUTION:
e Never allow the tachometer terminal to touch

ground as it could result in damage to the igniter
and/or ignition coil.

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

NOTE (7M-GTE): Connect the timing light pickup to tt
No.6 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 Fl-110, 111

(b) Check the idle speed.
Idie speed:

7JM-GE w/TWC 700rpm
w/o TWC 800 rpm

7M-GTE 800 rpm

(c) Using a timing light, check the ignition timing.

Ignition timing: 10° BTDC @ idle
[w/ short-circuited T (TE1) and E1
and Transmission in ‘’N’’ range] (

If necessary, loosen the distributor (7M-GE) or cam posi-
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-lb, 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

1GO609}

5. DISCONNECT TACHOMETER AND TIMING LIGHT
FROM ENGINE
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120 Seconds

Tachometer

.000

rpm,

EC0163}

EM2883)

‘INSPECTION. AND ADJUSTMENT OF IDLE
MIXTURE (w/o TWC)
1.

2.

INITIAL CONDITIONS

(a) Air cleaner installed
(b) Normal engine operating temperature

(c) All pipes and hoses of air intake system connected
({d) - All accessories switched off
(e) All vacuum lines properly connected
(f) EF! system wiring connectors fully plugged

‘>-g) Ignition timing set correctly
(h) Transmission.in.N range

WARM-UP ENGINE
Allow the engine to re h formal operating temperature.

CONNECT TACHOMETER TO ENGINE
(See page EM-17)

CHECK IDLE SPEED

Idle speed: 800 rpm

INSPECT AND ADJUST IDLE CO CONCENTRATION

CAUTION:
®@ Always 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.

@ If 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

(a) Check that the CO meter is properly calibrated.
(b) Race the engine for approx. 120 seconds at appre”:

2,500 rpm before measuring the concentration. &.

(c) 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
mixture by turning the idle mixture adjusting screw with a
SST.

SST 09243-00020
@ lf the CO concentration is within specification, this i

adjustment is complete. :

© if the CO concentration cannot be corrected by idle :
-- mixture adjustment, see the table below for other possi- 3

ble causes. .

Troubleshooting

HC co SYMPTOMS - " . CAUSES
High Normal Rough idle ‘ 1, Faulty ignition:

® Incorrect timing
eet @ Fouled, shorted or improperly gapped plugs

: ® Open or crossed high-tension cords
® Cracked distributor cap

. Incorrect valve clearance

. Leaky EGR valve

. Leaky intake and exhaust valves

. Leaky cylinder

-|
[o

 
WN

. Vacuum leak:
® Vacuum hose

(Fluctuating HC reading) @ EGR valve
: ©@ Intake manifold (Air intake chamber)

@ Throttle body
@ Cylinder head gasket.
@ Brake booster line

High Low Rough idle

2. Lean mixture causing misfire

High High Rough idle 1. Restricted air filter

‘ 2. Faulty EFl system:
. (Black smoke from exhaust) © Faulty pressure regulator

® Clogged fuel return line
@ Faulty air flow meter
@ Defective water temp. sensor
®@ Defective air temp. sensor
@ Faulty ECU
® Faulty injector
© Faulty cold start injector
® Faulty throttle position sensor
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’

Rubber Plug

8.3 mm

(e) Reinstall the rubber plug into the hole of the idie mix-
ture adjusting screw.

ALTERNATIVE METHOD
NOTE:
@ This method is to be used ONLY when it is absolutely

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 idle mix-
ture screw positioned for presetting. ,

Example: Inscribed number depth : Rayos
83 — 8.3 mm (0.326 in.)

Depths over 10 mm with a decimal point are abbreviated.
Example: Inscribed number depth

15 — 11.6 mm (0.463 in.)

(a) Remove the rubber plug from the air flow meter.
(b) Measure the depth of the idle mixture, adjusting

screw with vernier calipers:

(c) Adjust the depth of idle mixture adjusting screw by
turning the screw with SST.

SST 09243-00020

(d) Reinstall 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)

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

1. INSTALL CONDITIONS

(a) Air cleaner installed _
(b) Normal engine operating temperature
(c) All pipes and hoses of intake system connected
(d) All accessories switches off
(e) All vacuum lines properly connected
NOTE: All vacuum hoses for EGR system etc. should be
properly connected

(f) EFI system wiring connectors fully plugged

(g) Ignition timing set correctly
(h) Transmission in ‘‘N’’ range

(i) Tachometer and HC/CO meter at hand and calibrated

2. WARM UP ENGINE

Allow the engine to reach normal operating temperature.

3. CONNECT TACHOMETER TO ENGINE
(See page EM-17)

4. CHECK IDLE SPEED

Idle speed:
7JM-GE 700rpm
7M-GTE 800 rpm

E1 5. 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

eon Service Wire

aula

(b) Connect the positive (+) probe of a voltmeter to ter-
minal VF of the check connector, and negative (-)
probe to terminal E1.

Check Connector Voltmeter (c) Hold the engine speed at 2,500 rpm for approx. 2
minutes.

(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 EFI
SYSTEM.

Fi1601)
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6..

7.

RACE ENGINE AT 2,500 RPM APPROX. 2 MINUTES,
INSERT TESTING PROBE OF HC/CO METER INTO TAIL

: PIPE AT 40 cm (1.3 ft)

- 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: 0 — 0.5 %
If the CO/HC concentration does not conform to your
regulations, see the table in page EM-20 for possible
causes. ; . ae
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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

7M-GE OP Dlachreain 4. INSPECT AND ADJUST DP SETTING SPEED
epnrag (a) Maintain the engine speed at 3,000 rpm.

(b) Pinch the vacuum hose between the DP and VTV.

Throttle Valve
Open

7M-GTE

7M-GE (c) Release the throttle valve.
(d) Check that the DP is set.
DP setting speed: 2,000 rpm

Throttle Valve
Released

Released

EM2894,
£C2354
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7M-GE

7M-GTE

7M-GE
Release

Approx. 84
1 Second}

.7M-GTE

Release

Approx.
1 Second

\
it

rte)

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). ;

(b) Release the pinched hose and check that the engine
returns to idle speed in approx. 1 second.
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COMPRESSION CHECK
NOTE: If theré is lack of power, excessive oil consump-
tion or poor fuel mileage, measure the cylinder compres-
sion pressure.

(7M-GE)
1. WARM UP ENGINE

oe ewze97 2. DISCONNECT COLD START INJECTOR CONNECTOR
3. DISCONNECT SOLENOID RESISTOR CONNECTOR

4. DISCONNECT DISTRIBUTOR CONNECTOR

5 REMOVE THROTTLE BODY

(a) Remove the PCV hose.
(b) Disconnect the water by-pass hoses and plug the

hose end.

(c) 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 bracket(s).
i (f) Remove the four bolts, throttle body and gasket.

6. REMOVE SPARK PLUGS (See page IG-7)

7. CHECK CYLINDER COMPRESSION PRESSURE

{a) Insert a compression gauge into the spark plug hole.

(bo) 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 thari 250 rpm.
(c) Repeat steps (a) through (b) for each cylinder.
Compression pressure:

11.0 kg/cm? (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 compression.

@ If adding oil helps the compression, chances are
that the piston rings and/or cylinder bore are worn
or damaged.

@ If pressure stays low, a valve may be sticking or
seating improperly, or there may be leakage past
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F5129)

M3525]

(7M-GTE)
1.

2.

3.

7.

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, 5 on page EM-12)

REMOVE SPARK PLUGS (See page !G-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

Timing Belt
Camshaft Timing Pulley

No. 3 Timing Belt Cover

Crankshaft Pulley

kg-cm (ft-lb, Nem} : Specified torque
EM3001

REMOVAL OF TIMING BELT

1. REMOVE SPARK PLUGS

2. REMOVE WATER OUTLET

Remove the two bolts, water outlet and thermostat with
_ gasket.

3. (with A/C)
REMOVE A/C BELT

4. REMOVE FAN AND ALTERNATOR DRIVE BELT

5. REMOVE PS BELT
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EM3022

6.

7.

REMOVE NO.3 TIMING BELT COVER ~~ ~~"

Remove the five bolts, nut and No.3 timing belt cover with.
the gasket. we

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 belt, draw a direction arrow
on the belt {in direction of engine revolution).

(a) Loosen the idler pulley 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 belt tension.

(c) Remove the belt from the camshaft timing pulley.
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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.

9. REMOVE CAMSHAFT TIMING PULLEYS

Using SST to hold the pulley, remove the pulley bolt, tim-
ing pulley and match pin.

SST 09278-54012

CAUTION: Do not make use of the timing belt ten-
sion when removing and installing the pulley set bolts.

10. REMOVE CRANKSHAFT PULLEY

(a) Using SST to hold the crankshaft pulley, loosen the
pulley bolt.

SST MA 09213-70010 and 09330-00021
MS 09213-54014 and 09330-00021

(b) Remove SST and pulley bolt.

EM2904)

(c) Using SST, remove the pulley.

SST 09213-31021

\

11. REMOVE PS AIR PIPE

12. REMOVE NO.1 TIMING BELT COVER

(with A/C)
Remove the nine bolts, nut, A/C idler pulley bracket, com-
pressor bracket and No.1 timing belt cover.

(without A/C)
Remove the six bolts, No.1 timing belt cover.

13. REMOVE TIMING BELT

14, REMOVE IDLER PULLEY AND TENSION SPRING
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Socket Wrench 

NO! 

1 

15. REMOVE CRANKSHAFT TIMING .PULLEY 

Using SST and a .socket wrench, remove the crankshaft- 
timing pultey. 

SST 09213-60017 

16. REMOVE OIL PUMP DRtVE PULLEY 

Using a screwdriver to hold the pulley, remove the pulley 
bolt and pulley. 

INSPECTION Oi COMPONENTS 

1. tNSPECT TlMlNG BELT 

CAUTION : 
l Do not bend, twist or turn the belt inside out. 

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

l Do not utilize belt tension when installing or remov- 
ing the set bolt of the camshaft timing pulley. 

If there are defects as shotin in the figures. Check the 
foljowing points and replace the timing belt if necessary. 

(a) Premature parting 

l Check for proper installation. 

l Check the timing belt cover gasket for damage 
and proper installation. 

(b) If the belt teeth are crackeb or damaged, check to 
see if the camshaft is locked. 
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(c) If there is noticeable wear of cracks on the belt face,
check to see if there are nicks on one side of the idler
pulley lock. :

EMO129}

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

EM0130

(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.

EM0131

2. INSPECT IDLER PULLEY

Check the turning smoothness of the timing belt idler
pulley.

If necessary, replace the idler pulley.

3. INSPECT TENSION SPRING
Check the free length of the spring.

69mm j Free length: 69 mm (2.72 in.)

If not as specified, replace the spring.

EM2910
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F5623

EM2912)

EM2913}

EM3037

EM2906;

INSTALLATION OF TIMING BELT 7
(See page EM-28)

1.

3.

INSTALL OIL PUMP PULLEY

' Using a screwdriver to hold the pulley, install and torque
the pulley bolt.

Torque: 220 kg-cm (16 ft-lb, 22 N-m)

INSTALL CRANKSHAFT TIMING PULLEY

Using SST and a hammer, drive in the pulley.
SST 09214-60010

TEMPORARILY INSTALL IDLER PULLEY AND
TENSION SPRING

(a) Install the idler pulley and tension spring.
(b) 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
keep it clean.

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 pulley, oil
pump drive pulley and idler pulley.

INSTALL NO.1 TIMING BELT COVER
(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 belt cover with the six bolts.

INSTALL PS AIR PIPE
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M2915

M3023)

EM3024

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
torque the pulley bolt.

SST MA 09213-70010 and 09330-00021
MS 09213-54014 and 09330-00021

Torque: 2,700 kg-cm (195 ft-lb, 265 N-m)

SET NO.1 CYLINDER TO TDC/COMPRESSION OF
CRANKSHAFT

Turn the crankshaft pulley and align its groove with the
“O” 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

pulley:
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 pulley bolt.
SST 09278-54012

Torque: 500 kg-cm (36 ft-lb, 49 N-m)

(f) Check that the matchmarks on the camshaft timing
pulley are aligned with those on the No.2 timing belt
cover. ;
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EM3005}

EM2916

EM3046

EM4578

10, INSTALL TIMING BELT
_ (a) Install the timing belt to the IN side and EX side.

11.

12.

13.

(b) Loosen the idler pulley bolt, and torque the idler
pulley bolt.

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) Turn 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 belt 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 — 6.6 Ib, 20 — 29 N):

Cold Used belt 5 — 7 mm (0.20 — 0.28 in.)
New belt 4-6 mm (0.16 — 0.24 in.)
Hot (Reference) 3 — 5mm (0.12 — 0.20 in.)

\f the measurement is not within specification, adjust by
the idler pulley. .

INSTALL NO.3 TIMING BELT COVER

Install a gasket and the belt cover with the five bolts and
nut.

INSTALL PS BELT
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14, INSTALL ALTERNATOR DRIVE BELT AND FAN

Torque: Fan 55 kg-cm (48 in.-Ib, 5.4 N-m)
Adjusting bolt 130 kg-cm (9 ft-Ib, 13 N-m)

15. (with A/C)
INSTALL A/C BELT

16. INSTALL WATER OUTLET

Install the thermostat with a new gasket and water outlet
with the two bolts.

17. INSTALL SPARK PLUGS
(See page IG-7)

18. ADJUST DRIVE BELTS

Install and adjust the drive belts.

A : Alternator 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 —9.5 mm (0.28 — 0.374 in.)

MS 7.5 — 9.5 mm (0.295 — 0.374 in.)
Used beltC ) A 15 — 17 mm (0.59 — 0.67 in.)

B 9 —11 mm (0.35 — 0.43 in.)Power A/C 7Steering Grankehatt % Compressor C MA 10.5 — 12 mm (0.413 — 0.47 in.)
Pump Cc M3000} MS 10 — 13 mm (0.39 — 0.51 in.)

(Reference)

SST B Using SST, check the drive belt tension.

\ SST A 09216-00020
Ne SST B 09216-00030

SSTA Drive belt tension:
New belt A 70— 80 kg

SsTA B 55—65kg
C 53-77 kg

Used belt A 30-45 kg
B 25-—40kg

£0003 Eco004| C 30-40 kg

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

CORRECT WRONG WRONG @ Check by hand to confirm that the belt has not slipped
out of the groove on the bottom of the crank pulley.

cHooas © After installing the belt, run the engine for approx. 5
minutes and then recheck the deflection.
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CYLINDER HEAD
COMPONENTS

7M-GE

No. 2 Cylinder Head eX p .Cover : —PCV Pipa

No. 3 Cylinder Head
Cover No. 1 Cylinder Head Cover

(14, 20)

oe Camshaft Bearing Cap

Camshaft

Adjusting’ Shim2——Valve Liftero——‘vaive Keepers
e——————Valve Spring Retainer€&—____—_valve Spring

¢_—___* Valve Stem Oil Seal
Valve Spring SeatG—_____Vaive Guide Bushing

oe ‘® Snap RingLy"

)

No. 2 Engine Hanger

Housing EGR Cooler

No. 2 Timing Belt SWAy CO) <>
Cover Delivery Pipe

® Air Intake Chamber
i to!@ Gasket ge . with Connector

@ Gasket

: Specified torque “%@ Intake Manifold ver fee chert need
@ Non-reusable part @ Gasket [180 (13, 18) }; er
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COMPONENTS (Cont'd)

7M-GTE

No. 2 Cylinder Head Cover

-

No. 3 Cylinder Head
Cover

Turbocharger

&—————Camshaft Bearing Cap

=i ys Camshaft
Fa Shim

. o——__——-Valv persExhaust Manifold °—————vaive Spring Retainer
g—_____—-Valve Spring

@ Vaive Stem Oil SealExhaust @ s eo alve Spring Seat
Heat ° { s—_ Valve Guide Bushing
Insulator @ Snap Ring7 ye 2 Engine Hanger

EGR Cooler
ma)

&

Auxiliary
@ Gasket Air Pipe

400 (29, 39) @.

Exhaust
Manifold
Stary

@ Gasket

@ Gasket

Water Outlet
Housing

No. 2 Timing
Belt Cover

Air Intake Chamber
with Connector

Intake Manifold
: Specified torque

@ Non-reusable part
E3569)
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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-GTE),
REMOVE CAM POSITION SENSOR

REMOVE AIR INTAKE CHAMBER WITH CONNECTOR

(a) Remove the PCV pipe.
(b) Disconnect following connectors:

@ (7M-GE)
Cold start injector connector

@ Throttle position sensor connector

@ ISC valve connector
(c) Disconnect following hoses:

@ BVSV hose from throttle body

© EGR hoses from throttle body
® Vacuum transmitting pipe hose from intake cham-

ber .

© Pressure regulator 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 ISC 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.
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(g) (7M-GE)
Remove the throttle body bracket(s).

(7M-GTE)
Remove the ISC pipe.

(h) (7M-GTE)
Remove the air intake connector mounting bolt.

(i) (7M-GE)
Remove the air intake connector bracket mounting
bolts.

(Gj) | Remove the cold start injector tube.
{k} Remove the EGR vacuum modulator from the

bracket.

() 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
(See steps 5 and 6 on pages EM-12, 13)
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EM2918

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 connector
® 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

(a) Disconnect the fuel hose from the No.2 fuel pipe.
(b) Remove the bolt,’ union bolt, No.2 fuel pipe and

gaskets.

(7M-GTE)
REMOVE AUXILIARY AIR PIPE

(7M-GE)
REMOVE HIGH-TENSION CORDS AND DISTRIBUTOR

(7M-GE)
REMOVE OIL DIPSTICK

(7M-GTE)
REMOVE TURBOCHARGER ;
(See steps 5 to 7 and.9 to 15 on pages TC-10-to.12)
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13. REMOVE EXHAUST MANIFOLD

(a) (7M-GTE)
Remove the five nuts and heat insulators.

(o) (7M-GTE)
Remove the three bolts and exhaust manifold stay.

(c) Remove the seven nuts, exhaust manifold and
gasket.

—M3011

14, REMOVE WATER OUTLET HOUSING

(a) (7M-GE)
Remove the union bolts, union with No.4 water by-
pass hose and gaskets.

(b) Disconnect the No.6 water by-pass hose from the
water by-pass pipe.

(c) Remove the bolt, two nuts, water outlet housing and
gasket.

£M3025.



ENGINE MECHANICAL — Cylinder Head __EM-43

EM3545

EM3009,

IN

3 7 11 13 10 6 2
7 yj vat

MO 0OOO000G90000

1 5 9 14 12; 8 4
. —M2921

EM2922

EM3015)

15. 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.

mm) Using SST, remove the No.3 cylinder head cover.
SST 09923-00010

REMOVE SPARK PLUGS
(See page IG-7)

REMOVE TIMING BELT AND CAMSHAFT TIMING
PULLEYS : eli
(See steps 4 and 6 to 9 on pages EM-28 to 30)

REMOVE CYLINDER HEAD |

(a) Using SST, uniformly loosen and remove the cylinder
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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EM2927

DISASSEMBLY OF CYLINDER HEAD
(See pages EM-37, 38)

1.

2.

REMOVE NO.2 TIMING BELT COVER

REMOVE ALTERNATOR BRACKET

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.

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.”

REMOVE NO.2 ENGINE HANGER AND GROUND
STRAP .

REMOVE HEATER UNION

(w/ EGR) ;
REMOVE EGR COOLER

REMOVE BEARING CAPS AND CAMSHAFTS

(a) 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 valve lifters and shims in order.
EX OO OO 00 00 00 090

ee I) 68 68 B86 8B

Inn ee OO 90 00 00:00
G8 O68 68 68 68 6B

No. 1 No. 2 No. 3 No. 4 No. 5 No. 6

10. REMOVE VALVES

(a) Using SST, press the valve spring and remove the
two keepers.

SST.09202-70010
(b) Remove the spring retainer, valve spring, seat and

valve. .

(c) Pry out the oil seal.
NOTE: “Arrange the valves, seats, valve springs and
retainers in order. -

INSPECTION, CLEANING AND REPAIR OF
CYLINDER HEAD COMPONENTS

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.

(b) 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 eyes 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.

£mM0028

5. CLEAN CYLINDER HEAD

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

£M2932)

6. INSPECT CYLINDER HEAD FOR FLATINESS

Using a precision straight edge and feeler gauge, measure
the surface contacting the cylinder block and manifold for
warpage.

Maximum warpage: 0.10 mm (0.0039 in.)

If warpage is greater than maximum, replace the cylinder
head.

—M2933
—M2934
—M2935
—M2936
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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 valve guide. :

Guide 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 5.965 — 5.980 mm

(0.2348 — 0.2354 in.)

(c) 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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86085)

—£M2939

EM0630)

EM2940)

Both intake and exhaust

(0.4341)

Bushing bore mm (in.) Bushing size

11,000 = 11.027
(0.4331 - 0.4341) Use STD

Oe aadt) Use 0/S 0.05

10. IF NECESSARY, REPLACE VALVE GUIDE BUSHINGS

(a) Insert an old valve wrapped with tape into the valve
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).

(c) 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 vaive guide bushing bore dimension:
11.050 — 11.077 mm (0.4350 — 0.4361 in.)
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(f) Gradually heat the cylinder head to approx: 90°C
. . (194°F). .

SST (g) Using SST and hammer, drive in a new valve guide
bushing until the snap ring makes contact with the
cylinder head.

SST 09201-70010

Snap Ring

EMO632

(h) . Using a sharp 6 mm (0.23 in.) reamer, ream the valve
guide bushing to obtain standard specified clearance
(See page EM-47) between the valve guide bushing
and new valve.

EM0633}

11. 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.

445° Valve face angle: 44.5°

~_EMo2z54_eMoiso}

3 (c) Check the valve 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.

EM0181.

(d) Check the valve overall length.
Standard overall length: 98.15 mm (3.8642 in.)
Minimum overall length: 97.75 mm (3.8484 in.)

If the valve overall length is less than minimum, replace
Overall Length the valve.

26062)
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M0373}

EM2941)

(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 vaive 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:
@ If blue appears 360° around the face, the valve is

concentric. If not, replace the valve.
@ !f blue 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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Squareness —

M2590.

B1713)

£M0281

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 (0.059 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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15.

(b) Using a micrometer, measure the cam lobe height.

Standard cam lobe height:
intake :

7JM-GE MA _ 38.36 mm (1.6102 in.)
-MS 38.16 mm (1.6024 in.)

7M-GTE 38.35 mm (1.5098 in.)
Exhaust

7M-GE MA _ 38.36 mm (1.5102 in.)
MS 38.35 mm (1.6098 in.)

7M-GTE 38.35 mm (1.5098 in.)
Minimum cam lobe height:

Intake.
7M-GE MS _ 37.85 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:

No.1
26.949 — 26.965 mm (1.0610 — 1.0616 in.)

No.2 — No.7 ;
26.888 — 26.976 mm (1.0586 — 1.0620 in.)

If the journal diameter is less 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 front 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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Standard oil clearance:
No.1

0.035 — 0.072 mm (0.0014 — 0.0028 in.)
No.2 — No.7 :

0.025 — 0.093 mm (0.0010 — 0.0037 in.)
Maximum oil clearance: 0.13 mm (0.0061 in.)

If clearance is greater than maximum, replace the cylinder
head and/or camshaft. .

(g) Clean out the pieces of plastigage from the bearing
caps and journals.

16. INSPECT.CAMSHAFT THRUST CLEARANCE
' (a) Clean and install 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.)
Fa If clearance is greater than maximum, replace the

atl camshaft and/or cylinder head.
M2946)

17. INSPECT VALVE LIFTER OIL CLEARANCE
(a) Using a micrometer, measure the diameter of the

valve lifter.

Valve lifter diameter: 27.975 — 27.985 mm
(1.1014 — 1.1018 in.)

86106)

(b) Using a dial indicator, measure the inside diameter of
the cylinder 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: 0.015 — 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
£M2947 head and/or vaive lifter.

18. INSPECT INTAKE, EXHAUST MANIFOLD AND
INTAKE CHAMBER

Using a precision straight edge and feeler gauge, check
the surfaces contacting the cylinder head: or intake
manifold for warpage.

Maximum warpage:
EN OTS fF Intake manifold 0.10 mm (0.0039 in.)
ese =@ Exhaust manifold 7M-GE 0.75 mm (0.0298 in)DOFOGTOQO> 7M-GTE 0.50 mm'(0:0197 in.)

EM3570 intake chamber 0.10 mm (0,00: in)
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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.

2. 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 mmig (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.

EM2953}

3. CHECK VACUUM CIRCUIT CONTINUITY IN THE VSV
BY BLOWING AIR INTO PIPE

(a) Connect the VSV terminals to the battery terminals
as illustrated.

(b) Blow into pipe E and check that air comes out of the
pipe G.

Air Filter

oe 9
Battery

EM2954|

(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.

@ Oo
Battery

EM2955.
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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 valve 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.

SST 09201-41020

(c) 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
i : the correct order.

3. INSTALL CAMSHAFTS AND OIL SEALS
(a) Apply engine oil to the lip of a new oil seal.

(b) Install the oil seal to the camshaft.

EM0050_EM2957:
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M2999,
xe

2- 3mm
(0.08 - 0.12 in)

EM2958)

I: Intake
E: Exhaust No.2 - No.7

O

= O I: Intake
Front Mark E: Exhaust

EM2959)

EM2927

EM2960

(c) 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 09223-50010

NOTE: Be careful not to install the oil seal slantwise.
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—

M2927

£M2927

(i) Tighten ‘the No.3 and No.7 bearing cap bolts a little at
a time and in the sequence shown in the figure.

Torque: 200 kg-cm (14 ft-lb, 20 N-m)

() Torque each bearing cap bolt a little at a time and in
the sequence shown in the figure.

Torque: 200 kg-cm (14 ft-lb, 20 N-m)
{k) Check the camshaft thrust clearance.

(w/ EGR)
INSTALL EGR COOLER

Install a new gasket and EGR cooler with the eight bolts.

Torque: 140 kg-cm (10 ft-lb, 14 N-m)

(w/o EGR)
INSTALL EGR HOLE PLATE

Install a new gasket and EGR hole plate with the two bolts.

INSTALL HEATER UNION

(a) Install 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)

INSTALL NO.2 ENGINE HANGER AND GROUND
STRAP

Torque: 400 kg-cm (29 ft-lb, 39 N-m)

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-lb, 18 N-m)
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(w/o EGR)
@ Install the intake manifold four nuts and sevenbolts. ;
© 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.

(c) 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)

EM2924

9. INSTALL ALTERNATOR BRACKET
Torque: 400 kg-cm (29 ft-lb, 39 N-m)

10. INSTALL NO.2 TIMING BELT COVER
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INSTALLATION OF CYLINDER HEAD
0 ( ) (See pages EM-37, 38)

\ ( ) 0 1. INSTALL CYLINDER HEAD
(a) Apply seal packing to the two loéations shown.

e) oO
° Seal packing: Part No. 08826-00080 or equivalent

EM2961

(b) Place a new cylinder head gasket on the cylinder
block.

CAUTION: Be careful of the installation direction.

EM2962|

(c) Place 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.

SST 09043-38100

Torque: 800 kg-cm (58 ft-lb, 78 N-m)

12 8 4 2 5 9 13 2. INSTALL CAMSHAFT TIMING PULLEYS AND TIMING
C [ - . BELT
Le EX a nl : (See steps 8 to 12 and 14 on pages EM-34 to 36)

iol jal
3. INSTALL SPARK PLUGS©OO QO 9OQO res (See page IG-7) ©

eo
iT VI

14 10 6 1 3 #7 #11
EM2963.
—M2922

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-lb, 18 N-m)

EM3009
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Front =>

—M2949

(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: 25 kg-cm (22 in.-Ib, 2.6 N-m)

(d) (MA)
Install the heater hose clamp.

(e) (7M-GTE)
Install the 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
(a) Face a new exhaust gasket so the protrusion is facing

the rear and install on the cylinder head.
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(b) Install the exhaust manifold with the seven nuts.
Torque: 400.kg-cm (29 ft-lb, 39 N-m)

(c) (7M-GTE) : .
Install the exhaust manifold stay with the three bolts.

(d) .(7M-GTE)
Install the heat insulators with the five bolts.

7. (7M-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 IG-22)

10. (7M-GTE)
INSTALL AUXILIARY AIR PIPE
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11. INSTALL NO.2 FUEL PIPE

{a) Install a new gasket, No.2 fuel pipe, another gasket
and union bolt to the pressure regulator.

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

{b) Install the No.2 fuel pipe to the delivery pipe with the
bolt.

12. 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-lb, 39 N-m)

(b) Install. the No.1 fuel pipe and VSV to the intake
manifold.

(c) Connect the No.1 fuel pipe to the fuel support (MA)
or fuel filter (MS).

13. 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

* @ Injector connectors
® Distributor connector

® Cold start injector time switch connector

@ Water temp. sender gauge connector

@ Water temp. sensor connector

C- @ Oil pressure sender gauge connector

~~ © (w/ TWC)
Oxygen sensor connector

14. (7M-GTE)
INSTALL IGNITION COIL WITH BRACKET
(See steps 11, 12 on page EM-13)

15. INSTALL AIR INTAKE CHAMBER WITH CONNECTOR

(a) Position a new gasket on the intake manifold.

(bo) (7M-GTE)
Connect the cold start injector connector
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FI1647

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-lb, 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-lb, 29 N-m)

To cold start injector
..180 kg-cm (13 ft-lb, 18 N-m)

(f) (w/ EGR) :
Install the EGR vacuum modulator to the bracket.

(g) (7M-GE) .
Install the air intake connector bracket mounting
bolts.

(h) (7M-GE)
Install the throttle body bracket(s).

(i) (7M-GTE)
Install the ISC pipe and connect the hoses.



16.

£1885)

18.

17.

(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 vaive

Connect following hoses:
@ (7M-GE)

Diaphragm hose

© VSV (for fuel pressure up)hoses

@ 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:
@ ISC valve connector

® Throttle position sensor connector

@ (7M-GE)
Cold start injector connector

Install the PCV pipe.

(7M-GTE)
INSTALL CAM POSITION SENSOR
(See steps 1, 2 on page IG-26)

(7M-GTE)
INSTALL PS RESERVOIR TANK

Install the PS reservoir tank with bracket.

INSTALL ALTERNATOR AND ADJUSTING BAR

(a)
(b)

(c)

Install the alternator and adjusting bar.

Install the drive belt.
(See page EM-36)
Connect the No.3 PCV pipe.

co
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CYLINDER BLOCK
COMPONENTS

S Piston Ring

Piston Ss Q9—————— @ Snap Ring
Piston Pin-—_—__—__¢_ .

©——_—__—_————_Connnecting Roa Bushing

Connecting Rod

aq) Connecting Rod Bearing

Connecting Rod Ca

650 (47, 64) I
@ Gasket

Oil Nozzle (7M-GTE)
250 (18, 25)

‘Crankshaft Thrust
Washer

ey

Crankshaft

Oil Pump Drive Shaft
wy Srankshatt ThrustYe Washer

Main Bearing

Cs Bearing Cap
1,040 (75, 102)

kg-cm (ft-lb, Nm} : Specified torque
@ Non-reusable part £M4571
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DISASSEMBLY OF CYLINDER BLOCK
(See page EM-65)

1.

10.

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. :

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

(7M-GE w/o Oil 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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—y EM1791

£M3036,

15.

16.

17.

18.

19.

REMOVE OIL PUMP DRIVE SHAFT

(a) Remove the bolt and oit 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 maximum, replace the connect-
ing rod assembly. If necessary, replace the crankshaft.

REMOVE CONNECTING ROD CAPS AND CHECK OIL
CLEARANCE

fa) Using a punch or numbering stamp, place the
matchmarks on the rod and cap to ensure correct
reassembly.
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(b) 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.

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

(e) Clean the crank pin and bearing.
(f) Check the crank pin and bearing for pitting and

scratches.

if the crank pin or bearing are damaged, replace the bear-
ings. If necessary, grind or replace the crankshaft.

(g) Lay a strip of Plastigage across the crank pin.
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(h) Install the connecting rod cap.
(See step 7 on page EM-90)

Torque: 650 kg-cm (47 ft-lb, 64 N-m)
NOTE: Do not turn the crankshaft.

(i) Remove the connecting rod cap.
() Measure the Plastigage at its widest point.
Standard oil clearance: 0.021 — 0.053 mm

(0.0008 — 0.0021 In.)
Maximum oil clearance: 0.07 mm (0.0028 in.)
If the oil clearance is greater than maximum, replace the
bearings. If necessary, grind or replace the crankshaft.

Undersized bearing: U/S 0.25 -

(k) Completely remove the plastigage.

NOTE: If using a standard size bearing, replace with one
having the same number. If the number of the bearing 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, marked "1", "2", "3", "4" and “5”,

Number marked
Rod cap 1 1 2 1 2}, 3]2/13/3
Crankshaft 0 1 ie} 2 1 0 2 1 2
Bearing 7/2/21 3/3] 3]/4]4]s5

Example: Rod cap “2”, Crankshaft “1” = Bearing “3”

’ (Reference)
mm (in.)

Mark Big End Inner Crank Pin Bearing Center
Diameter Diameter Wall Thickness

0 _ 51.993 — 52.000 _
(2.0470 — 2/0472)

1 55.015 — 55.025 51.985 — 51.992 1.490 = 1.495
(2.1659 — 2.1663) | (2.0446 — 2.0469) | (0.0587 — 0.0589)

2 55.026 — 55.035 51.976 — 51.984 1.496 - 1.500
(2.1664 — 2.1667) | (2.0463 — 2.0466) | (0.0589 — 0.0591)

3 55.036 — 55.045 _ 1,501 — 1.505
(2.1668 — 2.1671) (0.0591 = 0.0593)

1,506 — 1.510

‘ ~ ~ (0.0593 ~ 0.0594)
1.611 — 1.515

5 - - (0.0595 ="0.0596)
U/S | 55.015 — 55.045 | 51.725 — 51.735 |-- 1.622 --1.632
0.25 | (2.1659 — 2.1671) | (2.0364 — 2.0368) | (0.0639 - 0.0643)
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20.

21.

22.

REMOVE PISTON AND CONNECTING ROD
ASSEMBLIES

(a) Remove all the carbon from the top of the cylinder.

(b) 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 block.

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 — 0.25 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.)
O/S 0.125 2.988 — 3.038 mm

(0.1176 — 0.1196 in.)

REMOVE MAIN BEARING CAPS AND CHECK OIL
CLEARANCE

(a) Uniformly loosen and remove the main bearing cap
bolts in several passes, in the sequence shown.
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EM3764)

EM3928;

‘(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.
washers insert with the cylinder block.

(d) Clean each journal and bearing.
(e) Check each journal and bearing for pitting and

scratches.

lf the journal. or bearing is damaged, replace the bearings.
If necessary, grind.or replace the crankshaft,

(f)” “Place the crankshaft on the cylinder block.

(g) Lay a strip of Plastigage across each journal.

(h) Install. the main bearing caps. (See step 5 on page
EM-89)

Torque: 1,040 kg-cm (75 ft-lb, 102 N-m)

NOTE: . Do not turn the crankshaft.

(i) Remove the main bearing caps. —
() 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 maximum, replace the
bearings. If necessary, replace. the crankshaft.”

Under size bearing: U/S 0.25 : i
{k) Completely remove the Plastigage, ‘
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Mark
1,2,3,40r5

MarkNo. 5 — No. 7 Journal 1, 2, or3
No. 1 — No. 4 Journal

£M3786}

NOTE: if using a standard size bearing, replace with one
having the same number. If the number of the bearing can-
not be determined, select a bearing from the table below
according to the numbers imprinted on the cylinder block
and crankshaft. :
There are five sizes of standard bearings, marked “1”,
ge ug uan and “5,

Number marked

Cylinder Block 2 1 21).3)2,3)3

Crankshaft {o} fe) 2 1 o| 2 1 2

Bearing 2 3 | 3 3,4 )4)]5

Example: Cylinder Block "2", Crankshaft ‘1 = Bearing “3”
(Reference)

mm (in.)

Mark {|CYlinder Block Main Main Journal Bearing Center
Journal Bore Diameter Wall Thickness

Py _ 60.007 — 60.012 _
(2.3625 - 2.3627)

1 64.024 — 64.030 60.001 — 60.006 1.988 - 1.991
(2.5206 - 2.5209) | (2.3622 — 2.3624) | (0.0783 - 0.0784)

2 64.031 — 64.036 59.994 — 60.000 1.992 — 1.994
(2.5209 — 2.521 1) | (2.3620 -— 2.3622) | (0.0784 — 0.0785)

3 64.037 — 64.042 _ 1.995 - 1.997
(2.5211 -— 2.5213) (0.0785 —- 0.0786)

4 . _ 1.998 — 2.000
{0.0787 - 0.0787)

5 _ _ 2.001 ~ 2.003
(0.0788 — 0.0789)

U/S 64.022 — 64.046 59.730 ~ 59.740 2.123 — 2.133
0.25 | (2.5205 — 2.5215) | (2.3516 ~ 2.3520) | (0.0086 - 0.0840)

23. REMOVE CRANKSHAFT

24.

(a)

(b)
washers.

NOTE:

Lift out the crankshaft.

Remove the upper bearings and upper thrust

@ Arrange the caps, bearings and thrust washers in cor-
rect order.

@ The pilot bearing in the crankshaft rear end is perma-
nently lubricated and requires no cleaning or lubrication.

(7M-GTE)
REMOVE OIL NOZZLES
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Front -

Thrust© Direction
Axial

@ Direction

—t. 10mm
T (0.39 in.)
- Middle

i 10mm
(0.39 in.) emoose|

EMO365

4.

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 the surfaces contacting the cylinder head gasket:
for warpage.

Maximum warpage: 0.05 mm (0.0020 in.)
If warpage is greater than maximum, replace the cylinder
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 gauge, measure the cylinder bore
diameter at positions A, B and C in the thrust and axial
directions.

Standard diameter:
STD size 82.99 — 83.04 mm

(3.2673 — 3.2693 in.)
Maximum diameter:

STD size 83.24 mm (3.2772 in.)
O/S 0.50 83.74 mm (3.2968 in.)

if the diameter is greater than maximum, rebore all six
cylinders. If necessary, replace the cylinder block.
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REMOVE CYLINDER RIDGES

If the wear is less than 0.2 mm (0.008 in.), use a ridge
reamer to 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 move the piston back and forth on the piston pin.
If any movement is felt, replace the piston and pin as a set.

REMOVE PISTON RINGS

(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 needie-nose pliers, remove the snap rings from
the piston.
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(b) Gradually heat the piston to

" (c) 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
piston top.

(b) Using a groove cleaning tool or broken ring, clean the
ring grooves.
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Cylinder Block
Surface

110 mm

M0224)

4.

(c) Using a soft brush and solvent, thoroughly clean the
piston. ‘

CAUTION: Do not damage the piston.

. INSPECT PISTON DIAMETER AND OIL CLEARANCE
(a) Using a micrometer, measure the piston diameter at a

tight angle to the piston pin hole center line, 22 mm
(0.87 in.) from the piston head.

Standard diameter: ,
7M-GE STD size 82.90 — 82.95 mm

(3.2638 — 3.2668 in.)
O/S 0.50 83.40 — 83.45 mm

(3.2835 —~ 3.2864 in.)
7M-GTE STD size 82.91 — 82.96 mm

(3.2642 — 3.2661 in.)
O/S 0.60 83.41 — 83.46 mm

(3.2839 ~ 3.2858 in.)
(b) Measure the cylinder bore 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 oil clearance:
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 (0.0051 in.)
lf the oil clearance is greater than maximum, replace the
piston. If necessary, rebore all six cylinders and replace all
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 wall 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.)

lf 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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(c) Using a thickness gauge, measure the end gap.”
Standard end gap:

No. 1
7M-GE (w/o TWC) and 7M-GTE

; 0.29 — 0.44 mm (0.0114 — 0.0173 in.)
C 7M-GE (w/ TWC) : ;

. 0.23 — 0.38 mm (0.0091 — 0.0150 in.)
No.2 0.25 — 0.53 mm (0.0098 — 0.0209 in.)
Oil (Side rail) .

7M-GE (w/o TWC) and 7M-GTE
EM2552 0.10 — 0.44 mm (0.0039 — 0.0173 in.)

7M-GE (w/ TWC)
0.10 — 0.40 mm (0.0039. — 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 (0.0446 in.)
Oil (Side rail)

7M-GE (w/o TWC) and 7M-GTE
1.04 mm (0.0409 in.)

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 cylinder and use an O/S piston ring.

5. CHECK PISTON PIN FIT

At 60°C (140°F) you should beable to push the pin into
the piston with your thumb.

If the pin can be installed at a lower temperature, replace
the piston.

EM4543)

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.)

lf bend is greater than maximum, replace the connecting
rod assembly.

—MO287 EM0288)
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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.

(b) 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

(a) Using SST and a press, press out the bushing.

SST 09222-30010
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(b) _ Align,the oil holes of a new bushing and connecting
rod. :

(c) Using SST and a press, press in the bushing.

SST 09222-30010 .

(d) Using a pin hole grinder, hone the bushing to obtain
the specified clearance between the bushing and
piston pin.

(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

2.

NOTE:
© Bore all six cylinders for the oversized piston outside

diameter.

© Replace the piston rings with ones to match the over-
sized pistons.

SELECT OVERSIZED PISTON

Oversized piston diameter:
O/S 0.50 7M-GE 83.40 — 83.45 mm

(3.2835 — 3.2854 in.)
JM-GTE 83.41 — 83.46 mm

(3.2839 — 3.2858 in.)

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 to be rebored
as follows:

Size to be rebored =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 — 0.09 mm
(0.0028 — 0.0035 in.)

H = Allowance for honing
0.02 mm (0.0008 in.) or less _

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.
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 0.25 59.730 — 59.740 mm

(2.3516 — 2.3520 in.)
Crank pin diameter: :

STD size 51.976 — 52.000 mm
(2.0463 — 2.0472 in.)

U/S 0.25 51.725 — 51.735 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 out-of-round: 0.02 mm
(0.0008 in.)

If taper or out-of-round is greater than maximum, replace
the crankshaft.

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

Grind and hone the main journals and/or crank pins to the
finished undersized diameter (See procedure step 2).
Install new main journal and/or crank pin undersized bear-
ings.
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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 — 32.975 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.)

|
|

£M2986

(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.)
lf the clearance is greater than maximum, replace the
bearing. If necessary, replace the drive shaft.

No. 1 Bearing Replacement 2. IF NECESSARY, REPLACE OIL PUMP DRIVE SHAFT
No. 1 Bear No. 2 Bear BEARING

. in . earinf 0. 1 Bearing ° ing (a) Using SST, replace the No. 1 bearing by using No. 2
“| Front 2 < bearing as a guide.

<= ° ON e b SST 09215-00100 (09215-00120, 09215-00130,
o 09215-00140, 09215-00160, 09215-00210,

if — 09215-00220)
lo] °

SST —
EM1475)

No. 2 Bearing Replacement (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)

No. 1 Bearing No. 2 Bearing

Mh

EM1476)
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CAUTION: When inserting the bearings, align éach’,
oil hole.

INSPECT OJL 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.)
lf clearance is greater than maximum, replace the thrust
plate and/or collar.

IF NECESSARY, REPLACE THRUST PLATE AND
COLLAR

(a) Using SST, remove the thrust plate and collar.

SST 09950-20017

(b) Install the thrust plate and collar in the direction as
shown.

(c) Using a press, install the thrust plate and collar.

IF NECESSARY, REPLACE OIL PUMP GUIDE BUSHING

- (a) Drive out the bushing from the outer side of the
block.
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Thrust Direction EM1479 EM2992}

(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. .

(c) Make sure the front mark of bushing is positioned
toward the front of block.

REPLACEMENT OF OIL SEALS

EM4566)

EM2993}

1.

“NOTE: There are two methods (A and B) of oil seal rep-
lacement.

REPLACE CRANKSHAFT FRONT OIL SEAL

A. If the timing 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 09214-60010 and 09506-35010
(c) Apply MP grease to the oil seal lip.

B. If the timing case is installed to the cylinder
block:

(a) Using SST, remove the oil seal.
SST 09308-55010
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2.

EM-85..

(b) Apply MP grease to a new oil:seal lip: -
(c) Using SST and a hammer, tap in-the oil seal.

SST 09214-60010 and 09506-35010" *

REPLACE CRANKSHAFT REAR OIL SEAL

A. If the rear oil seal retainer is removed from the
cylinder block: 4

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

(b) Using SST and a hammer, tap in a new oil seal.
SST 09223-41020

(c) Apply MP grease to the oil seal lip.

B. If the rear oil seal retainer is installed to the
cylinder block:

(a) Using 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 Position

a Tape
EMO282 EM1750)

SST

M1797,

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 =_

(c) Apply MP grease to the oil seal lip.
ad

B. If the timing belt case is installed to the cylinder
block:

(a) Using 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 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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ASSEMBLY OF PISTON AND CONNECTING=-:

“(See page EM-65) .

1. ASSEMBLE PISTON AND CONNECTING ROD
\ (a) Install a new snap ring on one side of the piston pin

hole. :

EM3668}

(b) Gradually heat the piston to approx. 60°C (140°F).

£M4126

(c) Coat the piston pin with engine oil.

(d) Align the front marks of the piston and the connect-
<y) ing rod, and push in the piston pin with your thumb.
a) (e) Install a new snap ring on the other side of the pin

/ hole.
Front Mark Front Mark
(Delta) (Arrow)

Front Mark ri Front Mark
(Protrusion) (Protrusion)

EM4726)

2. INSTALL PISTON RINGS

(a) Install the oil ring expander and two side rails by
! hand.

—M4547|

(b) Using a piston ring expander, install the two com-
pression rings with the code mark facing upward.

Re
 

PUTER

—EM2977]



aa
n

EM-88 ENGINE MECHANICAL — Cylinder Block

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 _eaasas

3. INSTALL BEARINGS

(a) Align the bearing claw with the:claw groove of the
connecting rod or connecting 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. :

EM3771

ASSEMBLY OF CYLINDER BLOCK
(See page EM-65)

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, O-rings and oil seals with new
parts.

1. (7M-GTE)
INSTALL OIL NOZZLES

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

kS &

EM4130)

2. INSTALL MAIN BEARINGS

NOTE: Different the bearing are used for the No. 1 and
ex. No. 1.

25 mm (0.98 in.) 22 mm (0.87 in.)
M0770,
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-{a) Align the bearing claw with the the claw groove of
the main bearing cap or cylinder 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 oil 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-cm (75 ft-Ib, 102 N-m)

{d) Check that the crankshaft turns smoothly.

(e) Check the crankshaft thrust clearance.
(See step 21 on page EM-70)
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Bolt (A) eMag29

6. INSTALL PISTON AND CONNECTING ROD
ASSEMBLIES

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

{b) Using a piston ring compressor, push the correctly
_ fumbered 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.

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 alternately tighten the cap nuts in several
passes.

Torque: 650 kg-cm (47 ft-lb, 64 N-m)

(d) Check that the crankshaft turns smoothly.

(e) Check the connecting rod thrust clearance.
(See step 18 on page EM-67)

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-lb, 22 N-m)
Bolt (B) 60 kg-cm (52 in.-Ib, 5.9 N-m)
Union nut 350 kg-cm (25 ft-lb, 34 N-m)



ENGINE MECHANICAL — Cylinder Block

— Em1791]

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-lb, 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-ib, 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



oN
.

EM-92 . ENGINE MECHANICAL — Cylinder Block

‘14,

15.

16.

17.

18,

19.

20.

21.

22.

23.

24.

25.

(7M-GE w/-Oil 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 new insulator and fuel pipe support with the two
nuts. neti :
Torque: 130 kg-cm (89 ft-lb, 13 N-m)
(7M-GE)
INSTALL VACUUM CONTROL VALVE SET

INSTALL GROUND STRAP TO CYLINDER BLOCK

INSTALL WATER BY- PASS PIPE

(a) ‘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 bolts. :

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 Nm)

INSTALL FLYWHEEL OR DRIVE PLATE ON
CRANKSHAFT

(a) Install the flywheel 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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IG-2 IGNITION SYSTEM — Precautions

C2115)

PRECAUTIONS
1. Do not leave the ignition 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 IGO.

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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Problem Possible causes Remedy Page|

Engine will not start/ | Incorrect ignition timing Reset timing EM-17hard to start Ignition problems(cranks OK) ae . ;@ ignition coil Inspect coil 1G-10 or 14
@ (7M-GTE)

igniter Inspect igniter IG-17
@ (7M-GE)

Distributor Inspect distributor IG-11
(7M-GTE)
Cam position sensor Inspect cam position sensor IG-18

® High-tension cords Inspect high-tension cords IG-6 or 13
Ignition wiring disconnected Inspect wiring
or broken

Rough idle or stalls Spark plugs faulty Inspect plugs (G-7
Ignition wiring faulty Inspect wiring
incorrect ignition timing Reset timing EM-17
Ignition problems

@ Ignition coil Inspect coil 1G-10 or 14
@ (7M-GTE)

Igniter Inspect igniter IG-17
@ (7M-GE)

Distributor Inspect distributor 1G-11
(7M-GTE)
Cam position sensor Inspect cam position sensor 1G-18

@ High-tension cords Inspect high-tension cords 1G-6 or 13

Engine hesitates/ Spark plugs faulty Inspect plugs IG-7
poor acceleration Ignition wiring faulty Inspect wiring

Incorrect ignition timing Reset timing EM-17

Muffler explosion Incorrect ignition timing Reset timing EM-17
(after fire) all the
time

Engine backfires Incorrect ignition timing Reset timing EM-17

Poor fuel economy Spark plugs faulty Inspect plugs IG-7
Incorrect ignition timing Reset timing EM-17

[_ Engine overheats Incorrect ignition timing Reset timing EM-17
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1G-4 IGNITION SYSTEM — Ignition System Circuit

IGNITION SYSTEM CIRCUIT
7M-GE

: Ignition Switch Ignition Coil

AM2 ~“1G2

~~

AM2 30A =

Fusible Link Distributor

MAIN 2.0L
(MA) (Ms) — b

Spark Plug igniter oO To Tachome:
Oo oO

+

Battery i 3) C3

T =u d-4
G1 G2GO NE IGT IGF

= ECU

7M-GTE

Ignition Switch

AM2 IG2

To Tachometer .
Cam Position Spark Plug
Sensor . .

AM2 30A

G1
Fusible Link IGF |

: H | :

MAIN 2.0L ECU | g :(v0 —4 | Igniter
G2

= IGT \? .
iy ‘Battery ! NE i ch

—a TT 1GdA ‘Y Ignition CoilBI vo
IGdB

1GO8
Face

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, intake air volume, eng. temperature, etc.) th
microcomputer (ECU) triggers the spark at precisely th
right instant.



IGNITION SYSTEM — On-Vehicle Inspection (7M-GE)

ON-VEHICLE INSPECTION (7M-GE) :
SPARK TEST ~

CHECK THAT SPARK OCCURS

(a) Disconnect high-tension cord from the distributor.
{b) Hold the end about 12.5 mm (0.49 in.) from body of

vehicle.

(c) See if spark occurs while engine is being cranked.
NOTE: To prevent gasoline from being injected from
injectors during this test, crank the engine for no more
than 1-2 seconds at a time.

If the spark does not occur, perform the test as follows:

SPARK TEST

NO

CHECK CONNECTION OF IGNITION COIL,
IGNITER AND DISTRIBUTOR CONNECTORS

BAD Connect securely.

OK

CHECK RESISTANCE OF HIGH-TENSION
CORDS (See page !G-6)

BAD Replace the cord(s).

OK

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
Check wiring between ignition switch to
switch to ignition coil.

OK

CHECK RESISTANCE OF IGNITION COIL
(See page IG-10)

BAD Replace the ignition coil.

OK

CHECK RESISTANCE OF DISTRIBUTOR
SIGNAL GENERATOR (PICK UP COIL)
Resistance: 140-180 12

BAD Replace the distributor.

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 IGt SIGNAL FROM ECU
(See pages FI-51, 70)

BAD Check wiring between ECU and distributor,
only then try another ECU.

OK

TRY ANOTHER IGNITER



1G-6 IGNITION SYSTEM — On-Vehicle Inspection (7M-GE)

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. ‘

£11685.

(ea

r

\,

IGO596.

2. 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.

\.

1GQ597)

3. 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.



IGNITION SYSTEM — On-Vehicle Inspection (7M-GE)

4G0598}

1GO152

1G0148}

1G0004)

1G-7

INSPECTION OF SPARK PLUGS
(Conventional Tipped Type Spark Plug)

REMOVE SPARK PLUGS

(a) Remove the high-tension cords.
(See page IG-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 BCPRG6EY

ADJUST ELECTRODE GAP

Carefully bend the outer electrode to 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-lb, 18 N-m)



IG-8 IGNITION SYSTEM — On-Vehicle Inspection (7M-GE)

(Platinum Tipped Type Spark Plug)
CAUTION:

e@ Never use a wire brush for cleaning.

e Never attempt to adjust gap on used plug.

© Spark plugs should be replaced every 60,000 miles
(100,000 km).

1. INSPECT ELECTRODE
Megger
oe (a) If using a megger (insulation resistance meter):

@ Remove the high-tension cords. (See page !G-6)

_ @ Measure the insulation resistance.
© Ma Correct insulation resistance: 10 MQ or more

If less than 10 MQ. , proceed to step 2.

Ground 1g0147

(b) If 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

IGO598

@ Visually inspect the spark plugs.

If the electrode is dry ..... Okay

If the electrode is wet ..... Proceed to step 3

1GO148

2. REMOVE SPARK PLUGS

(a) Remove the high-tension cords. (See page IG-6)
(b) Using SST, remove the spark plug.

SST 09155-16100

lmncac



IGNITION SYSTEM — On-Vehicle Inspection (7M-GE) 16-9

mm (7M-GTE)
mm (7M-GE)

VISUALLY INSPECT SPARK PLUGS

Check the spark plug for thread or insulator damage. |
lf abnormal, replace the plug.
Recommended spark plugs:

7M-GE ND PQ16R
NGK BCPR5EP11

7M-GTE ND PQ20R-P8
NGK BCPRG6EP-N8&

INSPECT ELECTRODE GAP

Maximum electrode gap:
7M-GE = 1.3 mm (0.051 in.)
7M-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.)
7M-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, 588 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.
SST 09155-16100

Torque: 180 kg-cm (13 ft-lb, 18 Nm)

(b) Install the high-tension cords.
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IGNITION SYSTEM — On-Vehicle Inspection (7M-GE)

IGOS99:
1G0854.

1G0853)

INSPECTION OF IGNITION COIL
1. DISCONNECT HIGH-TENSION CORD

(See page IG-6)

‘2. INSPECT PRIMARY COIL RESISTANCE

Using an ohmmeter, measure the resistance between the
positive (+) and negative (—) terminals.

Primary coil resistance (cold):
MA 0.24 —- 0.30 0
MS 0.41 — 0.50 0

If the resistance is not as specified, replace the ignition
coil.

3. INSPECT SECONDARY COIL RESISTANCE

Using an ohmmeter, measure the resistance between the
positive (+) terminal and high-tension terminal.

Secondary coil resistance (cold):
MA 9.2 —- 12.4 kD
MS 10.2 — 13.8 k©

lf the resistance is not as specified, replace the ignition
coil.

4. RECONNECT HIGH-TENSION CORD
(See page IG-6)

INSPECTION OF IGNITER
(See procedure IG-5)



IGNITION SYSTEM — On-Vehicle Inspection (7M-GE) IG-11

INSPECTION OF DISTRIBUTOR

1, INSPECT AIR GAPS

NE Pickup G11 Pickup G2 Pickup Using a thickness gauge, measure the gap between the
lan signal rotor and pickup coil projection.
( Air gap: 0.2 — 0.4mm (0.008 — 0.016 in.)
ve D \f the gap is not as specified, replace ‘the distributor.

1G0601

2. INSPECT PICKUP COILS

Using an ohmmeter, check resistance of the pickup coil.

G1 pickup coil resistance:
Gf ne G1-GO 140-180 0

| . G2 pickup coil resistance:
62¥G6 G2-GO 140-1800

NE pickup coil resistance:
— NE-GO 140-180 0

om] 0 If the resistance is not as specified, replace the distributor.
IS-4-2-A)



1G-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 AIR CLEANER HOSE

2. DISCONNECT FOLLOWING CABLES AND ROD:

(a) Accelerator link w/ cable
(b) Accelerator rod

(c) (A/T)
Throttle cable

3. REMOVE ISC PIPE

(a) Disconnect the six hoses from ISC pipe.
(b) Remove the two bolts and ISC pipe.

4. REMOVE PCV PIPE WITH HOSES

(a) Remove the oxygen sensor wire from two clamps.
(b) Disconnect the No.4 PCV hose from the PCV pipe.
(c) Remove the two bolts.

(d) Disconnect the PCV pipe with hoses from the
cylinder head covers and throttle body.

EM3311

5. REMOVE INTAKE AIR CONNECTOR

(a) Disconnect the air valve hose from the intake air con-
nector.

(b) Loosen the clamp and remove the two bolts.

(c) Remove the intake air connector.

EM3560



IGNITION SYSTEM — On-Vehicle Inspection (7M-GTE)

6.

7.

4 EM3312
8.

9.

1GO598

Ohmmeter

1G0667

REMOVE IGNITION COIL COVER
(a) Remove the oil filler cap.

REMOVE IGNITION COIL WITH BRACKET
(a) Remove the nut.
{b) Disconnect the No.1 and No.2 high-tension cords

from the ignition coil and clamp.
(c)_ Remove the ignition coil with bracket and high-ten-

sion cords.

{d) Remove the No.1 and No.2 high-tension cords from
the spark plugs.

REMOVE SPARK PLUGS

Using SST, remove the spark plug.
SST 09155-16100

PERFORM SPARK TEST

(a) Install the oil filler cap.
(b) Install the spark plugs to each high-tension cord.
(c) Ground the spark plug.
(d) Disconnect the solenoid resistor and cold start injec-

tor connectors.

(e) 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: 25 kQ per cord
If resistance exceeds maximum, check the terminals.
If necessary, replace the high-tension cord.

INSPECTION OF SPARK PLUGS
(See pages !IG-7, 8)



IGNITION: SYSTEM — On-Vehicle Inspection (7M-GTE)

Voltmeter

Za !GO668

1GO670

No continuity

1GO671

1G0672

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.
(c) Turn the ignition switch ON.

(d) Using a voltmeter, measure the voltage between ter-
minal 1 and body ground.

Voltage: Approx. 12 V

INSPECT PRIMARY COIL RESISTANCE

Using an ohmmeter, measure the resistance between the
positive (+) and negative (—) terminals.

Primary coil resistance (cold): 0.3 — 0.5 0

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.



IGNITION SYSTEM — On-Vehicle inspection (7M-GTE) 1G-15

5. INSTALL IGNITION COIL WITH BRACKET

(a) Connect the ignition coil connector.
(b) Install the high-tension cords as shown in the illustra-_

tion; No.5 and No.6, No.3 and No.4, and No.1 and
No.2.

1GO685}

{c) Install and torque the nut.

Torque: 55 kg-cm (48 in.-Ib, 5.4 N-m)

CAUTION: Do not over tighten the nut.

6. INSTALL IGNITION COIL COVER

{a) Remove the oil filler cap.

(b) Install the ignition coil cover with the five nuts.

(c) Install the oil filler cap.

7. INSTALL INTAKE AIR CONNECTOR

(a) Install the intake air connector.
(b) Install and tighten the two bolts.

(c) Tighten the clamp.

(d) Connect the air valve hose.



1G-16 IGNITION SYSTEM — On-Vehicle Inspection (7M-GTE)

EM3311

EM3524,

EM3523)

-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.

(c) Connect the No.4 PCV hose.
(d) Install the oxygen sensor wire to the two PCV pipe

clamps.

9. 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

(b) Accelerator rod

(c) Accelerator link w/ cable

11. CONNECT NO.1 AIR CLEANER HOSE



IGNITION SYSTEM — On-Vehicle Inspection (7M-GTE)

Voltmeter INSPECTION OF IGNITER

on z) 5
WW

'G0673

Ohmmeter

1G0679

1G0681

1. CHECK POWER SOURCE LINE VOLTAGE
(a)

(b)

(c)

Voltage:

(a)

Disconnect the connector 6-P.
Turn the ignition switch ON.
Using a voltmeter, connect the positive (+) probe to
the terminal 3 of harness side and negative (—) probe
to the body ground.

Approx. 12 V
Connect the connector 6-P.

CHECK POWER TRANSISTOR IN IGNITER
(a)
(b)
(c)

(d)

(e)

(f)

(g)

(h)

(i)

(i

(k)

Disconnect the connector 4-P.
Disconnect each ignition coil from its connector.
Turn the ignition switch ON.

Using an ohmmeter, connect terminal 2 of the igni-
tion coil C and body ground.

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.

Using an ohmmeter, connect terminal 2 of the igni-
tion coil A and body ground.

Using a 3 V dry cell battery, apply voltage to terminal
4 of the connector 4-P.

With terminal 4 connected apply voltage to terminal
2 of connector 4-P.
As you apply voltage, check that there is momentary
continuity.

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.

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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1G-18 IGNITION SYSTEM — On-Vehicle Inspection (7M-GTE)

NE Pickup G1 Pickup

F5458)

IS-4-2-A

- INSPECTION OF-CAM POSITION SENSOR
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 ohmmeter, check resistance of the pickup coil.

G1 pickup coil resistance:
Gi-GO 140-1800

G2 pickup coil resistance:
G2-GO 140-180 0

NE pickup coil resistance:
NE-GO 140-1800

If the resistance is not as specified, replace the cam posi-
tion sensor.



IGNITION SYSTEM — Distributor (7M-GE)

DISTRIBUTOR (7M-GE) ~~~ ~~~
COMPONENTS

Packing

Rotor

aS———— ¢ 0-Ring
oo * Straight Pina Gear 4h-h

@ Non-reusable part
1GO602

REMOVAL OF DISTRIBUTOR
1. DISCONNECT HIGH-TENSION CORDS FROM )

DISTRIBUTOR CAP i

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 crankshaftS} clockwise until the cam nose can be seen.

IGo686



1G-20 IGNITION SYSTEM — Distributor (7M-GE)

1GO605.

JGO606.

| 1GO136

5.

6.

“{c)}.; Turn the crankshaft counterclockwise approximate
120°.

(d) Turn the crankshaft again approximately 10° to 4c
clockwise so that the timing belt cover TDC mark an
the crankshaft pulley TDC mark are aligned.

REMOVE DISTRIBUTOR

(a) Remove the hold-down bolt,

(b) Pull out the distributor from the cylinder head.

REMOVE O-RING
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IGNITION SYSTEM — Distributor (7M-GE)

Groove
Matchmark

Drilled Mark
1GO607

1G0610.

1G0611.

Groove
Matchmark

Drilled Mark
1G0807

1GOB82

REPLACEMENT OF DISTRIBUTOR DRI
GEAR

1.

2.

3.

VENE*
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 thé housing.

{c) Using a grinding wheel, grind the gear and pin.
CAUTION: Be careful not to damage the shaft.

REMOVE PIN AND DRIVEN GEAR
(a) 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.

(c) Using a punch and hammer, peen both ends of the
pin.



IGNITION SYSTEM — Distributor (7M-GE)

Tye
“Drilled Mark 1G0607 IGO606

INSTALLATION OF DISTRIBUTOR
1.

2.

CHECK NO.1 CYLINDER TO TDC/COMPRESSION

INSTALL DISTRIBUTOR

(a) Install a new O-ring to the distributor.

NOTE: Always use a new O-ring when installing the dis-
tributor. "

(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 bolt.

INSTALL DISTRIBUTOR CAP

CONNECT DISTRIBUTOR CONNECTOR

CONNECT HIGH-TENSION CORDS TO DISTRIBUTOR
CAP

ADJUST IGNITION TIMING (See page EM-17)



IGNITION SYSTEM — Cam Position Sensor (7M-GTE)

CAM POSITION SENSOR (7M
COMPONENTS

ty

@ Non-reusable part

Dust Proof Cover

Packing

@ Pin

Position Sensor Housing

@ O-Ring

Gear

REMOVAL OF CAM POSITION SENSOR
DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

1.

74

DISCONNECT CAM POSITION SENSOR CONNECTOR

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.
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(G-24 IGNITION SYSTEM ~— Cam Position Sensor (7M-GTE)

(c) Turn the crankshaft counterclockwise approximately
120°,

(d) Turn the crankshaft again approximately 10° to 40°
clockwise so that the timing belt cover TOC mark and
the crankshaft pulley TDC mark are aligned.

1GO880

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

(a) Disconnect the three air hoses and PCV hose.
(b) Disconnect the air flow meter connector.
(c) Disconnect the PS idle up air hose.

EM3527|

(d) Loosen the clamps and remove the bolt.
(e) Remove the No.2 air cleaner hose with air flow meter

and air cleaner cap.

EM3528.

6. REMOVE PS RESERVOIR TANK
Remove the two bolts, nut and reservoir tank with bracket.



IGNITION SYSTEM — Cam Position Sensor (7M-GTE) 1G-26

IGO684|

Groove

Matchmark

Drilled Mark

1GO675

1GO676

(GO677

FRAOT

7. 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

(a) 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.

(c) Using a grinding wheel, grind the gear and pin.
CAUTION: Be careful not to damage the shaft.

REMOVE PIN AND DRIVEN GEAR

{a) 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.



1G-26 IGNITION SYSTEM — Cam Position Sensor (7M-GTE)
Sed ater a

(c) Using a punch and hammer, -peen both ends of the
pin.

| INSTALLATION OF CAM POSITION.SENSOR
1. CHECK NO.1 CYLINDER TO TDC/COMPRESSION

€: | 2. INSTALL CAM POSITION SENSOR
(a) Install a new O-ring to the cam position sensor.

i NOTE: Always use a new O-ring when installing the cam
| position sensor.

I (b) Align the drilled mark on the driven gear with the
Groove groove of the housing.

| (c) 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.

Drilled Mark :

3. INSTALL PS RESERVOIR TANK

Install the PS reservoir tank with bracket with the two
bolts and nut.

4. 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.



IGNITION SYSTEM — Cam Position Sensor (7M-GTE) 1G-27

(c) 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)
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IN-2 INTRODUCTION — How to Use This Manual

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 a// 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 the remedy 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:

@ Non-reusable part
kg-cm (ft-lb, N-m} :

——__-—— Snap Ring
Spacer

key ———.
to" Pump Shaft Drive Gear

RK | eyer ee Bolt

Oil Pump Outlet Pipe

Oil Pump Body

Oil Pump
Driven Gear

Oil Pump Strainer

Oil Pump
Drive Shaft

Plug———@
A

Spring—_—_——G,
Relief Valve

7S (65 in.-Ib, 7.4)

Specified torque

1U0553}
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The procedures are presented in a step-by-step format:
@ The illustration shows what to do and where to do it.

@ The task heading tells what to do. T
@ The detailed text tells how to perform the jtask and gives

other information such as specifications and warnings.

Example:

Kw 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.

SST 09215-00100 (09215-00120, 09415-00150,
(09215-00160, 09215-00210, 09214-00220)E® Mlustration:

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-lb, 49 N-m)

1 ~Specification

This format provides the experienced techni
TRACK to the information needed. The upper
can be read at a glance and only when nq
below it provides detailed information. Import
and warnings always stand out in bold type.

REFERENCES

References have been kept to a minimum. Hi

cian with a FAST
case task heading
cessary, the text
ant specifications

wever, when they
are required you are given the page to go to.

SPECIFICATIONS

Specifications are presented in bold type throughout the text in
the applicable step. You never have to leav
look up your specifications. All specification
Appendix A, Specifications, for quick refer

ie the procedure to
s are also found in

ence.

WARNINGS, CAUTIONS, NOTES:

@ WARNINGS are presented in bold type, and indicate there is
a possibility of injury to you or other people.

® CAUTIONS are also presented in bold type, and indicate the
possibility of damage to the components being repaired.

@ NOTES are separated from the text but do not appear in bold
type. They provide additional information 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 keep the vehicle clean

and prevent damage.

During disassembly, keep parts in order to facilitate
reassembly.

Observe the following:

(a) Before performing electrical work, disconnect the
negative (—) cable from the battery terminal.

(b) If it is necessary to disconnect the battery for inspec-
tion or repair, always disconnect the cable from the
negative (—) terminal which is grounded to the vehi-
cle body.

(c) To prevent damage to the battery terminal post,
loosen the terminal nut and raise the cable 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.

(f) Be sure the cover for the positive (+) terminal is pro-
perly in place.

Check hose and wiring connectors to make sure that they
are secure and correct.

Non-reusable parts

(a) Always replace cotter pins gaskets, O-rings, oil seals,
etc. with new ones.

(b) Non-reusable parts are indicated in the component
illustrations by the ‘’@’’ symbol.

Precoated Parts

Precoated parts are the bolts, nuts, etc. 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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WRONG

=

CORRECT

~ B=
NOOO 1

10.

11.

12.

(b) Recoating of Precoated 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 “‘*’’ symbol.

When necessary, use a sealer or gaskets to prevent leaks.

Carefully observe all specifications for bolt torques.
Always use a torque 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 support it 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:

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

(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.

7M-GE (MA)

Oil Cooler

7M-GTE (A/T)

Oil Cooler Oil Pump
Oil Strainer

7M-GTE (M/T)

7M-GE (MS)

Oil Cooler

Oil Cooler

Oil Strainer

Oil Pump

-1{* TURBOCHARGER CYLINDER HEAD

1

L

| partes = ial
[BYPASS VALVE +—{ OlL FILTER |

|

| [*OIL FILTER BRACKET|}—-[__ RELIEF VALVE _|
1
i
i

LLRELIEF VALVE #—{ OiL PUMP
t

1
i

' OIL STRAINER
!

OIL COOLER
i

'
Y

poomae { PISTONS __] [VALVE LIFTERS 1-4
; ----- ‘Lconnectingroos | (“oi Nozztes | [_CAMSHAFTS _}-
— {L_ CRANKSHAFT _] [_*CHECK VALVE _| [CAMSHAFT JOURNALS | -

b
y
 

—

OIL PAN

*7M-GTE only

LUOS89 LUOS
4.U0588 LUOS-



LUBRICATION SYSTEM — Description LU-3

A pressure feeding lubrication system has been
adopted to supply oil to the moving parts of this
engine. The lubrication system consists of an oil
pan, oi! 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 oi! 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 level.

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 oil pump exceeds the capacity of the engine
to utuize it. For that reason, the oil pressure regula-
for Works to prevent an oversupply of oil. During
formal oil supply, a coil spring and valve keep the
bypass closed, but when too much oil is being fed,
the pressure becomes extremely high, overpower-
ng the force of the spring and opening the valves.
This stlows the excess oil to flow through the
valve snd return to the oil pan.

OIL FILTER
The oil filter is a full flow type filter with a built-

in paper filter element. Particles of metal from
wear, airborn dirt, carbon and other impurities can
get in the oil during 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 ele-
ment 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 filter 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

Oil leakage Cylinder head, cylinder block or oil pump Repair as necessary
body damaged or cracked

Oil seal faulty Replace oil seal EM-84

Gasket faulty Replace gasket

Low oil pressure Oil leakage Repair as necessary

Relief valve faulty Repair relief valve LU-8

Oil pump faulty Repair oil pump LU-8

Engine oil poor quality Replace engine oil LU-6

Crankshaft bearing faulty Replace bearing EM-65

Connecting rod bearing faulty Replace bearing EM-65

Oil filter clogged Replace oil filter LU-8

High oil pressure Relief valve faulty Repair relief valve LU-8



svorivATION SYSTEM — Oil Pressure Check*$\° 7s)! _LU-6

Recommended Viscosity (SAE):

60
TEMPERATURE RANGE ANTICIPATED BEFORE NEXT

20W-40 z
TOW-30 TOW-40 1OW-50 >

< Sw .
30

20

c-29 -18 7 4 16 27 38
°F-~20 °O 20 40 80 100

Olt CHANGE

LU0310)

EM1759

1LU0350

OIL PRESSURE CHECK
1. CHECK ENGINE OIL QUALITY

Check the oil for deterioration, entry of water, discoloring
or thinning.

If oil quality is poor, replace the oil.
Europe (7M-GE) and Australia

Use API grade SE, SF or better and recommended
viscosity oil.

Europe (7M-GTE)
Use API grade SF or better and recommended
viscosity oil.

Others
Use AP! grade SC, SD, SE, SF or better and recom-
mended viscosity oil.

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 OIL PRESSURE

Oil 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 Gil 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)

3. FILL WITH ENGINE OIL

(a) Clean and install the oil drain plug with a new gasket.
Torque: 350 kg-cm (25 ft-lb, 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)

110526] 4.9 liters (5.2 US qts, 4.3 Imp. qts)
7M-GE MS

5.3 liters (5.6 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 refil

w/o oil filter change
MA

3.9 liters (4.1 US qts, 3.4 Imp. qts)
MS

4.1 liters (4.3 US gts, 3.6 Imp. qts)
w/ oil filter change

MA
4.2 liters (4.4 US qts, 3.7 Imp. qts)

MS
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-5)

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



LU-6 LUBRICATION SYSTEM

ea ea

— Replacement-of Engine Oil and Oil Filter

LU0526

4 LU0405|

_Lu0406

LU0558)

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.

2. 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 oil 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.

o

(c) Apply clean engine oil to the gasket of the new oil
filter.

ot



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

4LU0490}

3. FILL WITH ENGINE OIL

(a) Clean and install the oil drain plug with a new gasket.
Torque: 350 kg-cm (25 ft-lb, 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)

L.y0526| 4.9 liters (5.2 US qts, 4.3 Imp. qts)
7M-GE MS

5.3 liters (5.6 US qts, 4.7 Imp. qts)
7M-GTE (A/T)

5.0 Jiters (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. 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)

MS
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-5)

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



LU-8 LUBRICATION SYSTEM — Oil Pump

OIL PUMP
COMPONENTS

MA

eo Snap Ring
Spacer

Key———_
jj Pump Shaft Drive Gear
S %P= RK f 65) Urion Bolt

Oil Pump Outlet Pipe

Oil Pump Body
Oil Pump Strainer

Oil Pump
Drive Shaft MS

Oil Pump
Plug Driven Gear

; © «@——————Snap Ring
Spring“, @&————— Spacer

q¢-—— Key

Relief Valve Oil Pump Shett fi
Drive Gear

Union Bolt
Oil Pump Outlet Pipe

Ss
ly

cans,
S

Oil Pump Cover eS>

iB
Mk

Oil Pump Drive Shaft (is Pump
Driven Gea

@
Plug

Spring

Relief Valve g
Oil Pump Cover

@ Non-reusable part



LUBRICATION SYSTEM — Oil Pump

LUu0526:

LU0465 LU0466

LU0527;

130628)

4.U0529

REMOVAL OF OIL PUMP ee
(See page LU-8)

1.

2.

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) Remove the dipstick.
(b) Remove the bolts and nuts.
(c) Insert the blade of SST between the cylinder block

and oil pan, cut off applied sealer and then remove
the oil pan.

SST 09032-00100

CAUTION: Be careful not to damage the oi! pan
flange.

REMOVE OIL PUMP

(a) Loosen the union nut of the oil Pump outlet pipe.

(b) (MA)
Remove the mount bolt of the oil pump Strainer stay.

(c) Remove the bolt and oi! pump.



Buri LUBRICATION SYSTEM — Oil Pump

{.U05339}

~

L.U0533}

LU0531

LUO536

10535)

DISASSEMBLY OF OIL PUMP
(See page LU-8)

1. REMOVE OIL PUMP OUTLET PIPE

(a) Unstake the lock washer.

(b) Remove the union bolt, lock washer, oil 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 OJL 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

LUO560!

LU0354

1.U0355}

LU0356|

INSPECTION OF OIL PUMP ea
1. INSPECT RELIEF VALVE

Coat the valve with engine oil and check that it fallssmoothly into the valve hole by its own weight.
If it does not, replace the relief valve. If necessary, replacethe 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 backlash 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, replace 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 — 0.0035 in.)

Maximum clearance: 0.15 mm (0.0059 in.)
if the clearance is greater than maximum, replace the drive
shaft and driven gear. If necessary, the oil pump assembly.



LU-12 LUBRICATION SYSTEM — Oil Pump

10538

LU0531

LU0353

LU0359)

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.

2. INSTALL OIL PUMP DRIVEN GEAR

3. INSTALL OIL PUMP COVER
Install the oil pump cover with the five bolts.
Torque the bolts.

Torque: 75 kg-cm (65 in.-Ib, 7.4 N-m)

4. INSTALL RELIEF VALVE

Install the relief valve and spring with the relief valve plug.
Torque the plug.

Torque: 375 kg-cm (27 ft-lb, 37 N-m)

5. CHECK PUMP OPERATION
(a) Immerse the suction end of the pump into clean

engine oil and turn the shaft counterclockwise. Oil
should come out of the discharge hole.

(b) Close the discharge hole with your thumb, and turn
the shaft as before. The shaft should be difficult to
turn.



LUBRICATION SYSTEM — Oil Pump. LU-13

40533

1U0540

LU0528

LU0527

7.

(MA) |
INSTALL OIL PUMP STRAINER
(a) Install a new O-ring to oit pump strainer.
(b) Install the oi! pump strainer with the two bolts.
Torque: 130 kg-cm (9 ft-lb, 13 N-m)

INSTALL OIL PUMP OUTLET PIPE
Install the oil pump outlet pipe with a new lock
washer,gasket and the union bolt. Finger tighten the union
bolt.

INSTALLATION OF OIL PUMP
(See page LU-8)

1, INSTALL OIL 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 block,

Torque: 60 kg-cm (52 in.-Ib, 6.9 N'm)

(c) Connect the outlet pipe with the union bolt.
Torque the union bolt and nut.

Torque: 350 kg-cm (25 ft-lb, 34 N-m)
(d) Stake the lock washer.



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)}
10093}

4. START ENGINE AND.CHECK FOR LEAKS

5. RECHECK OIL LEVEL (See step 2 on page LU-5)
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LUBRICATION SYSTEM — Oil Cooler and Oil Pressure Regulator (7M-GE) LU-17.

LU0458}

LU0468)

LU0459)

LU0537

REMOVAL AND DISASSEMBLY OF OIL
PRESSURE REGULATOR
(See pages LU-15, 16)

1,

2.

DISCONNECT OIL HOSE

REMOVE OIL PRESSURE REGULATOR
Remove the two bolts, oil Pressure regulator and gasket.

REMOVE RELIEF VALVE
Unscrew the plug, and remove the spring, relief valve and
gasket.

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.
If it does not, replace the relief valve. If necessary, replace
the oil pressure regulator assembly.

ASSEMBLY AND INSTALLATION OF OIL
PRESSURE REGULATOR
(See pages LU-15, 16)

1. INSTALL RELIEF VALVE
Install the relief valve and spring with the plug and a new
gasket. Torque the plug.

Torque: 375 kg-cm (27 ft-lb, 37 N-m)

INSTALL OIL PRESSURE REGULATOR
Install the oil pressure regulator with the two bolts. Torque
the bolts.

Torque: 145 kg-cm (10 ft-lb, 14 N-m)

CONNECT OIL HOSE



OIL COOLER AND OIL PRESSURE
REGULATOR (7M-GTE)
COMPONENTS

Union Bolt

@ Gasket :

& A :Plug Bm 6 \ Oil Filter Bracket :
Gasket (Oil Pressure Regulator) £

Spring !
Relief Valve tloee

No. 1 Oil Cooler Bracket 2 cs Oil Filtae i Filter

rd wih Bracke J] > wu
O——_——_——@ Gasket

Oil Cooler Hose

X

- Oil Cooler Hose

Oil Pipe ~-°S

M/T

Oil Cooler

1U0572 LU0592

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.

LU0534



LUBRICATION SYSTEM — Oil Cooler and Oil Pressure Regulator (7M-GTE)_ =~ @*Lu-19

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 valve. If necessary, replace
the oil filter bracket assembly.

ASSEMBLY AND INSTALLATION OF OIL
FILTER BRACKET
(See page LU-18)

1. INSTALL RELIEF VALVE

(a) Install the relief valve and spring.

LU0532

(b) Install and torque the plug with a new gasket.
Torque: 375 kg-cm (27 ft-lb, 37 N-m)

2. INSTALL OIL FILTER
(See page LU-6)

3. INSTALL OIL FILTER BRACKET
_ &) (a) Install a new O-ring to bracket.

5 ( (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.oe f

LU0538

(d) Torque the union bolt.
Torque: 500 kg-cm (36 ft-lb, 49 N-m)
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SERVICE SPECIFICATIONS — Engine ‘Mechanical

ENGINE ‘MECHANICAL
ag 4 at

Specifications

~ a Drive belt deflection or tension [ee , wl 10 kg (22.1 Ib, 98 N) w/ SST (Reference)
sWater Pump — Alternator New belt 10 =—.12:mm 0.39 — 0.47 in. 70 - 80 kg
.. Used belt 15 - 17mm 0.59 — 0.67 in. 30 - 45 kg

_ Crankshaft - PS pump New belt 7- 8mm 0.28 - 0.31 in. 55 — 65 kg
‘ ; Used belt 9-11mm 0.35 -0.43 in. * 25 - 40 kg

‘Crankshaft - A/C compressor New beit MA 7 - 9.5'mm 0.28 — 0.374 in. 53 - 77 kg
ue . » MS 75 = 9.5 mm 0.295 -0.374in. 53 -77kg

Used belt MA | 10.56 — 12 mm 0.413 — 0.47 in. 30 - 40 kg
MS 10 = 13. mm 0.39 — 0.51 in. 30 ~ 40 kg

Engine coolant capacity
MA

w/ Heater or air con. M/T 8.1 liters 8.5 US qts 7.1 Imp. qts
_ A/T 8.0 liters 8.5 US ats 7.0 Imp. qts .

w/o Heater or air con. 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

MS (GCC Countires*)
w/ Heater or air con. 8.5 liters 9.0 US qts 7.5 Imp. gts
w/o Heater or air con. 7.8 liters 8.2 US qts 6.9 Imp. qts

“a MS (Others)
. w/ Heater or air con. 7.8 liters 8.2 US qts 6.9 Imp. gts

w/o Heater or air con. 7.1 liters 7.5 US qts 6.2 Imp. qts
Engine oil capacity

Dry fill
7M-GE MA (GCC Countires*) 5.0 liters 5.3 US qts 4.4 Imp. qts
7M-GE MA (Others) 4.9 fiters 5.2 US qts 4.3 Imp. qts
7M-GE MS 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 liters 5.3 US qts 4.4 Imp. qts

Drain and refill
w/o Oil filter change

MA 3.9 liters 4.1 US qts 3.4 Imp. qts

4 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
MS 4.4 liters 4.7 US qts 3.9 Imp. qts

Battery specific gravity 1.25 — 1.27 when fully charged at 20°C (68°F)

High-tension cord resistance Limit 25 kQ per cord
Spark plug

Conventional tipped type
Type ND Q20R-U

NGK BCPR6EY
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
Air gap 7M-GE 1.1 mm 0.043 in.

7M-GTE 0.8 mm 0.031 in.

3CC Countries: Saudi Arabia, Sultanate of Oman, Bahrain, United Arab Emirates, Qatar, Kuwait.



SERVICE SPECIFICATIONS — Engine Mechanical’ _A-3

Specifications (Cont'd) . ee

Ignition timing T/M in N range |. 10°BTDC @ idle -“tw! Terminals T (TE1) and £1 short-circuited)
|i Firing order a | 1-5-3-6-2-4 —
“\t Valve clearance (cold) . intake’ |. 0.15 — 0.25 mm 0. 0059 - 0. 0098 i in.
Peo Exhaust =f 0.20- 0.30 mm 0.0079. - = 0.0188 in,
[idle speed 7M-GE . .w/oTWC | 800 rpm | -
: . wi Twc 700 rpm
Wa ey IMGTE oe | 800 rpm
[| Idle CO concentration ; wio TWC 41.0 + 0.5 %
ee “3 . weTwe | .0 205% .
“{{ Dash. pot setting epeed aot :| 2,000 rpm

© |i intake manifold vacuum at idle spiced ar ‘-A4O mmHg (17.32 in.Hg,'130 kPa) or more,
‘Compression pressure” ‘at 250 rpm fo Pe ee

| -7M-GE = -~STD ° 41.0 kg/em? 156 psi = —Ss—«—sé«i,079 Pag
Limit 9.0kg/cem? 128 psi 883 kPa

_. 7M-GTE - STD “10.0 kg/em? ss 142 psi © . 981 kPa
at 7 “Limit ‘| 9.0 kg/cm? 128 psi 883 kPa
_\ Differential of f pressure between each cylinder 1.0 kg/cm? (14 psi, 98 kPa) or less
“ft Cylinder head |. Warpage Cylinder block side Limit 0.40 mm 0.0039 in.

ay intake manifold side Limit 0.10 mm 0.0039 in.
yo Exhaust manifold side - Limit / 1 0.40 mm : 0.0039 in.

. | Malve guide bore > © “STD 11.000 - 11.027 mm 0.4331 — 0.4341 in.|'
| oe 0/S 0.05 | 11:050 - 11.077 mm 0.4350 — 0.4361 in.|
‘\ Valve seat Refacing angle - 30°, 45°, 60°

, Contacting angle 45° He Sa -
7 Contacting width | 1.0 - 1.4mm - 0 039 - - 0,085 in. |

, Valve guide. _ | Inside diameter. Los . . 6. 0.10 - 6. 030 mm. 0. 2366 — 0. 2374 in, ;
bushing ‘Outside diameter _$TD 11.033 - 11.044 mm 0.4344 - 0.4348 in.|;

. 0/S 0.05.| 11,083 - 11.094 mm 0.4363 — 0.4368 in.}
Replacing temp. {eyinde head side) of 90°C ee cates 14°F

-\ “Malvé overall length - STD 98.15 mm 3.8642 in.
Pe Limits 97.75 mm 3.8484 in.

“valve face angle — 448°
Stem diameter, * ‘Intake | 5.970 - 5.985 mm. 0. 2350.- --0,2356 in.|

— * Ss Exhaust | 8.965 — 5.980 mm 0. . in|
Stem oil clearance... STD Intake | 0,025 - 0.060 mm 0,0010 - 0. 0024 in.
oe Exhaust | 0.030 - 0.065 mm 0.0012 — 0.0026 in.

Limit Intake O.08 mM. a os 4.900081 in,
ae te _ Exhaust 010mm ——_ 0,0039 in.

| Valve margin thickness STD . - 4,3-mm 0. 051 in.
. et Limit 0.5 mm 0.020 i in.

Valve spring Free length 41.64. mm rai""1,6394 in.
Installed height 36 mm PO) 1.378 in.
installed load at 35 mm (1.378 in.) 8

“STD 16 kg 35 Ib 157 N
-Squareness oe Limit 1.5 mm 0.059 in.

Valve lifter =| . Lifter diameter . STD 27.975 — 27.985 mm 1.1014 = 1.1018 in.
_.. | Oil clearance : STD. 0.015 - 0.046 mm _0,0006 - 0.0018 in.

Se Limit om | O10 mm - 0.0039 ins



A-4: ' SERVICE SPECIFICATIONS — Engine Mechanical

Specifications (Cont'd)
-dIntake, exhaust | Warpage ,

manifole and ae intake Limit 0.10 mm 0.0039 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 -— 26.975 mm_ 1.0586 — 1.0620 in.
Circle runout Limit 0.03 mm ‘0.0012 in. ;

. Cam lobe height

(2 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.
7M-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 pulley 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.
O/S 0.50 Limit 83.74 mm 3.2968 in.

Cylinder block main journal bore

rf STD Mark 1 64.024 — 64.030 mm 2.5206:.— 2.5209 in.
oo Mark 2 64.031 - 64.036 mm 2.5209 — 2.5211 in.

Mark 3 64.037 - 64.042 mm 2.5211 — 2.5213 in.
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 -83.45mm 3.2835 — 3.2854 in.
7M-GTE '$TD 82.91 - 82.96 mm 3.2642 — 3.2661 in.

O/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 0.00511 in.
7M-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 STD 0.29 - 0.44 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.
Oil 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) 7
‘Gone oe 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 — :
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 — 0.01.17 in.|-
and bearing - oo Limit 0.3 mm 0.012 in.

- Big end inner diameter i
STD Mark 1 55.015 — 55.025 mm 2.1659 — 2.1663 in:

Mark 2 55.026 — 55.035 mm 2.1664 — 2.1667 in.

7 . Mark 3 ..55.036. — 55.045.mm 2.1668 = 2.167.1. in.
U/S 0.25 55.015 — 55.045 mm 2.1659 — 2.1671 in.

Connecting rod bearing center wall thickness Spanstloool. gym

STD. Mark. 1 ..1.490.-.1.495.mm..... 0.0587 —.0,0589 in.
Mark 2 1.496 — 1.500 mm “= Q,0589 — 0.0591 in.
Mark 3 1.501 — 1,505.mm, ...0,0591. -.0.0593 in.
Mark 4 1.506. — .1.510,mm. . ,.0.0593.— 0.0594 in.
Mark 5 1.511 — 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 STD 0.021 — 0.053 mm. . 0.0008, ~..0. ia in.

Limit 0.07 mm... =~ :0,0028 in., :

Busing inside diameter 22.005 — 22.01 Tr mm 0.8663 — 0. 1.8668 | 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 5 Limit 0.30 mm 0.0118 in.

Thrust, washer thickness STD 2.925 — 2.975 mm. .0.1152 — 0.1171 in.
.. O/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.
aa Limit 0.07 mm 0:0028 in.

Main:journal diameter -- Gg

STD Mark 0 60.007 — 60.012 mm. 2.3625 — 2.3627 in.
Mark 1 60.001 — 60.006 mm..2.3622 — 2.3624 in.

yen 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 cae!

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 1.9985 - 1.997 mm 0.0785 = 0.0786 in.
Mark 4 1.998 — 2.000 mm 0.0787 — 0.0787 in.
Mark 5 2.001 — 2.003 mm 0.0788 — 0.0789 in.

U/S 0.25 2.123 -— 2.133 mm 0.0836 — 0. 0840 in.
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A-6 SERVICE SPECIFICATIONS. — Engine Mechanical

Specifications (Cont'd)

Crankshaft and Crank pin diameter STD . Mark O 51.993 — 52.000 mm 2.0470 —- 2.0472 in.
(cont'd) 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. STD 0.06 — 0.13 mm 0.0024 — 0.0051 in.
shatt . 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 — 40.975 mm. 1.6126 — 1.6132 in.|’
| Rear 32.959 ~ 32.975 mm 1.2976 — 1.2982 in.

Torque Specifications

Part tightened kg-cm ft-lb N-m

Camshaft timing pulley x Camshaft 500 36 49
Oil pump drive pulley x Oil pump drive shaft 220 16 22
Crankshaft x Crank pulley 2,700 195 265
Crankshaft x Flywheel 750 54 74
Crankshaft x Drive plate 750 54 74
Air intake chamber x Intake manifold 180 13 18
Air intake chamber x Air intake connector (7M-GE) 180 13 18
Throttle body x Air intake connector 130 9 13
Cylinder head x No. 1 and No. 2 cylinder head cover 25 22 in.-ib 2.5
Cylinder head x No. 3 cylinder head cover 180 13 18
Cylinder head x Cylinder block 800 58 78
Cylinder head x Spark plug 180 13 18
Cylinder head x No. 2 engine hanger 400 29 39
Cylinder head x Heat union . 600 43 59
Cylinder head x EGR cooler 140 10 14
Cylinder head x Camshaft bearing cap 200 14 20
Cylinder head x Intake manifold 180 13 18
Cylinder head x Delivery pipe 180 13 18
Cylinder head x Exhaust manifold 400 29 39
Cylinder head x Distributor (7M-GE) 140 10 14
Cylinder head x Cam position sensor (7M-GTE) 140 10 14
Connecting rod cap x Connecting rod 650 47 64
Cylinder block x Main bearing cap 1,040 75 102
Cylinder block x Oil nozzle 250 18 25
Cylinder block x Timing belt case x Idler pulley 500 36 49
Cylinder block x Oil pump drive shaft thrust plate 145 11 14



SERVICE SPECIFICATIONS — Turbocharger, EFI System A-7

TURBOCHARGER SYSTEM

Specifications

Turbocharger | Turbocharging pressure M/T STD 0.39 — 0.53 kg/cm?
Do (5.5 — 7.5 psi, 38 — 52 kPa)

A/T STD 0.34 = 0:42 kg/em? ©"Z (4.8 — 6.0 psi, 33 - 41 kPa)
Bearing shaft axial play: , STD 0.13 mm (0.0051 in.) or less

Torque specifications

Part tightened . 2 kg-cm. . ft-lb . ; sj seem .
Turbocharger x Turbin outlet elbow 440 32 43
Oil pipe x Turbocharger oo 130 9 13
Water pipe x Turbocharger fo ; vas 75 65 in.-lb 74
Oil pipe x Cylinder block (Bolt) - 7 350 — 25 34
Oil pipe x Cylinder block (Nut) 2 130 , 9 13
Turbocharger stay x Turbocharger 810 59 - 79
Turbocharger stay x Engine ‘mounting bracket 590 43 58°
Turbocharger x Exhaust manifold ” i 450 33 4a
Front. exhaust pipe x Turbocharger - 630 46 _ 62

EFI SYSTEM
‘Specifications

Fuel pressure Fuel pressure’ = = © = at No vacuum | 23-28 kg/cm?
regulator 22} WP ee 4 83 — 40 psi, 275 kPa)
Cold:start' |. Resistance . | . veo. ts) 2-40
injector Fuel leakage . ‘One drop ‘or less per minute

Injector Resistance 7M-GE 1.18340
re _ 7M-GTE 20°~ 3.8 2

~ Injection volume 7M-GE 65°= 80-cc (4.0 — 4.9 cu in.) per 15 sec.
7M-GTE | 107 - 114 ce (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 4. Clearance between stop
position sensor screw and lever Between terminals Resistance

7M-GE. |. 7M-GTE |

O mm (0 in.) “NTA “- E2 0.3 - 63k
0.40 mm-(0,0157-in.) |.0.5.mm (0.0197 in.) | - ADL + E2.. Less than 2.3 kQ.
0.75 mm (0.0295 in‘):| 0.9:mm.{0.0354 in,) ADL» -E2 . > a)

ated ooettien VTA -E2 3.6 - 10.3 kO

os . ve -E2 4.25 = 8.25 kQ

ISC valve Resistance Bi -S1orS3 10-300
B2 —- S2 or S4 10-30 0

Solenoid Resistance Supe gyn 2 No. 10
resistor $B) 3 2 each

No. 30 |



SERVICE SPECIFICATIONS _ EFI System

Specifications (Cont'd)

“| Cold start Resistance w/TWC STA —STJ 25 - 502 below 15°C (59°F)

time switch . - 60 - 85 0 above 30°C (86°F)
ao ; STA — Ground 25 - 85 0 -

Resistance w/o TWC STA — STJ 20-40 0 below 30°C (86°F)
40-600 above 40°C (104°F)

ee STA — Ground 20 - 80 0 ~ :
Fuel pump Resistance Approx. 0.7
Resistor

__ MSV (FPU) Resistance 30 - 50
_ Air flow meter Resistance 7M-GE £2-VvS 20 — 600 0

; (Measuring plate fully closed)

20 - 1,200 0
(Measuring plate fully open)

E2 -—VCc 200 - 400 0 ,
E1 — FC Infinity

(Measuring plate fully closed)
Zero

. (Other than closed position) _
E2 ~ THA 10 - 20k at —20°C (-4°F)

4-7k0 at O°C (32°F)
2-3k0 at-20°C (68°F)
0.9 - 1.3kO at 40°C (104°F)
0.4 -0.7k2 at 60°C (140°F)

7M-GTE KS —€E1 ioe)

E1—KS 5~10k0

vc + E1 10- 15k

E1—VC 5§-10k0

E2 — THA 10 — 20 kQ at ~20°C (-—4°F)
4-7k0 at O°C (32°F)
2-3k0 at 20°C (68°F)
0.9 -1.3kQO at 40°C (104°F)
0.4 - 0.7 kQ at 60°C (140°F)

Water temp. Resistance 10 - 20k0 - at —20°C (-4°F)
sensor 4-7ko * at O°C (32°F)

2-3k2 at 20°C (68°F)
0.9 - 1.3 kQO at 40°C (104°F)
0.4 — 0.7 ka at 60°C (140°F)
0.2 - 0.4k2 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 - £1 -

IG S/W = £1

“M-REL — £1 ignition S/W ON 10 - 14

+B (+B1)
“B ABI)

E1



SERVICE SPECIFICATIONS = EFI System

Specifications (Cont'd) =

ECU (Cont'd) Terminals — Condition ~ STD Voltage (V)
_ IDL =E2 Throttle valve open 10-14 |

ve (vCc} = E Ignition S/W ON 1 —— — +-5
VTA —E2 Throttle valve fully closed 0.1 = 1.0

Throttle valve fully open 4-65

Measufing plate fully closed 4-5
"Vg - £2 Measuring plate, fully open 0.02 - 0.08

3,000 rpm *: 0.3 = 1.0

ae k ~ Ignition’ S/W"ON: 4-6

| Cranking or running =“ 2-4
VC ~E2 Ignition S/W-ON'= 2a 4-6

THA —E2 | Ignition S/W ON | Intake air temperature. 20°C (68°F) 1-3
THW —E2 | Ignition S/W ON | Coolant temperature 80°C (176°F) | 0.1 — 1.0

No. 10 =: te
No. 20 - ©" 9-14

—No.30 502
STA -E1 6-14

) -€£1 ignition S/W ON ~ 9-14
sca nena

IGF, IGT - E1 ~ | OF = 1,0 |
| IGdA, IGdB — E1 Idling ©

"540 mmHg (21.26 inHg, 7 Approx. 2.8
"HAC —E2 | Ignition S/W ON Approx. 3.6

W -E1 No trouble (“CHECK ENGINE 9-4 .
engine running ak ars

A/C ET fe 40 = 14
Check connector

T-E£1 | Ignition S/WON|_Short _
Check connector. (TE1) — £1 oo

. . Shift position P.or. fe)
8NSW (A/T) -E1 | Ignition S/W ON —

Ex. P or N range ©" 10 =.14
6: Clutch pedal not depressed 0

N/C (M/T) - E1 | Ignition S/W ON
Clutch pedal depressed 10 — 14

3 Defogger S/W OFF 10-14
DFG -E1 | Ignition S/W ON

Defogger S/W ON 0

Headlight S/W OFF 10 - 14
"lp —E1 Headlight S/W ON 0

*1 7M-GE only
a2. awe |



SERVICE SPECIFICATIONS — EFI System

pee

Specifications (Cont'd)

Resistance.

Terminals Condition Resistance ((Q)
: Throttle valve open ioe)

IDLE - .E2 —
: Throttle valve fully closed Less than 2,300

Throttle valve fully open 3,500 - 10,300

Throttle valve fully closed -_ 300 — 6,300

ve (VCC) - E2— . - 200 - 400

~ Measuring plate fully closed 20 - 600
IVS - E2 - 8 Y

7 Measuring plate fully open 20 -— 1,200

"KS — EL. - - 00
"E1 = KS - 5,000 — 10,000

NC — Et - 10,000 — 15,000

E14. 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

- cael al — 140,- 180
NE - G- -

ISCi1, ISC2 - +8 - 10 - 30
ISC3, ISC4

"HAC — E2 - 2,900 — 4,200

. Fuel cut rpm Fuel cut rpm 1,800 rpm
nO Fuel return rpm ~ 1,200 rpm

. . *1 7M-GE only
*? 7M-GTE only

--forque Specifications

Part tightened kg-cm ft-lb Nn

| Fuel pump x Fuel tank . 35° 30 in.-lb 3.4
“LP Cold start injector x Intake chamber 55 48 in.-lb 5.4
- |-~-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 — EFI System, Cooling System, Lubrication System A-11

Torque Specifications (Cont'd)
Part tightened kg-cm _ - ft-lb» . Nm

- Cold start injector tube x Delivery pipe 300 22 29 |
| 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 . 43
Air intake connector x Intake chamber 180 13 . AB
' Throttle body x Air intake connector 130 9 on at . 13.

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 (21 2°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.-Ib 6.4
Water pump x:Cylinder block a 180 13 18

LUBRICATION SYSTEM |
Specifications

Engine oil capacity i a ~ 7 See page A-2
Oil pressure at,Idle. speed : 0.3 kg/cm? (4.3 psi, 29 “kPa) or more

at 3,000 rpm oe . 2,5, =.5.0 kg/cm? 36 - 71 psi 245 - 490 kPa

Oil pump -| Body clearance ~~ = ae STD 0. 105 - - 0.175 n mm 0.0041 — 0.0069 in.
Side clearance .STD 0, 03. ~ 0.09 mm 0.0012 — 0.0035 in.

. Limit 0. 15 mm 0.0059 in.
Gear backlash STD : 0.5,.= - 0.6 mm 0.020 — 0.024 in.

Limit 0. 9 mm . 0.035 in.



“Torque Specifications
enn nenaanchens “Ae ete ot

dice Part tightened kg-cm ft-lb Nem
- Engine oil drain plug 350 25 34
Oil pump cover x Oil pump body . 75 65 in.-Ib 7.40" Relief Valve x Oil pump cover 375 27 87

* Oil purnp Strainer x Oil pump body (MA only) 130 9 13
~ Oil pump x Cylinder block 220 16 22
/_.Oil_ pump strainer x Cylinder block (MA only) 60 52 in-lb . "59

Oil pump outlet pipe x Oil pump 350 25 34
Oil pump outlet pipe x Union 350 25 34
Oil pan x Cylinder block 130 9 | 13
Oil pressure regulator x Cylinder block (7M-GE only) 145 10 14

_ Oil’pressure regulator plug - ° 375 27 37
' Oil filter bracket x Cylinder block 500 : 36 49 -

(IGNITION SYSTEM
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 BCPR6EY
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

\ Air gap 7M-GE STD 1.1 mm 0.043 in.
—_ Limit 1.3 mm 0.051 in.

7M-GTE STD 0.8 mm 0:031 in.
Limit 1.0 mm 0.039 in.

‘| Ignition coil Primary coil resistance at cold
os 7M-GE MA 0.24 - 0.30 0

° “MS 0.41 - 0:50 0
7M-GTE 03-050

Secondary coil resistance

7M-GE MA 9.2—-12.4k2

MS 10.2 - 13.8k2
Distributor Air gap NE, G1 and G2 Pickups 0.2 — 0.4 mm 0.008 — 0.016 in.thie a Pickup coil resistance
sensor NE, G1 and G2 Pickups ~ 140-180 2
(7M-GTE)



SERVICE SPECIFICATIONS — otartng oysem, Cnarguny vyownn

STARTING SYSTEM
\

Starter Rated voltage and output power 12 V 1.0 kw 12 V 1.4 kW
No-load characteristic Ampere | 90 A or less at 11.5 Vv -

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 8.5 mm 0.335 in. 10.0 mm 0.394 in.

Spring installed load STD 1,785 — 2,415 9
(3.9 — 5.3 Ib, 17 — 24N) _—

Limit 1.2 kg 2.6lb 12N _-

Commutator

Outer diameter STD 30 mm 1.18 in. _-
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 belt 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 14.2 -— 14.4 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 - 15.1 V
regulator (IC) at 115°C (239°F) | 13.5 — 14.3 V
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STARTING SYSTEM

Page
TROUBLESHOOTING .0........... cece eee, ST-2
STARTING SYSTEM CiRcurT tteeeeeeceeeeseves ST+2
SU 

wee ST-3
STARTER RELAY (MS) ...........0..00.005055, ST-13



ST-2 STARTING SYSTEM — Troubleshooting, Starting System Circuit

ut-_——
ay-

Terminal C.

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 only) Replace switch

Fusible link blown Replace fusible link

Starter relay faulty (MS only) Replace starter relay

Starter faulty Repair starter ST-3

Ignition switch faulty Replace ignition switch

Engine cranks slowly Battery charge low Check battery specific gravity CH-3

= Charge or replace battery

. Battery cables loose, corroded or worn Repair or replace cables

Starter faulty Repair starter ST-3

Starter keeps running Starter faulty Repair starter ST-3

Ignition switch faulty Replace ignition switch

Short in wiring Repair wiring

Starter spins — engine Pinion gear teeth broken or faulty starter | Repair starter ST-3

will not crank Flywheel teeth broken Replace flywheel

STARTING SYSTEM CIRCUIT
. Clutch (MS with M/T) or

Ignition Switch Neutral (A/T) Start Switch
F MFusible AMY 5 {ST use (WS) ono

Link ST 7.5A

AM1 40A (MA) (Ms)
ALT (MA) (MA with M/T)
(MA/7M-GE) STN
1.25B . (Ms)
(MA/7M-GTE) 2 1
100A i(Ms) rae MAIN 1.0Y Starter|\o
100A Relay

(Ms)MAIN 2.0L Q (MA) (ms) q 3

Terminal 50
Terminal 30 me

Battery

10488



“STARTING SYSTEM — Starter

STARTER
COMPONENTS

1.0 kW Type 
BearingArmature

Bearing
End Cover Field Frame (Field Coil)

Roller Bearing

Retainer

oe 
Brush Holder Idler Gear¢ : Magnetic Switch Assembly

\)
Starter Housing

Clutch Assembly
Steel Ball

Return Spring1.4 kW Type 
Bearing

Bearing
@ O-Ring

# O-Ring Field Frame (Field Coil)

. LY 
Roller Bearing) Retainer ArmatureBrush Spring Pinion Gear

. Brush Holder

D) a— Switch Assembly
Idler Gear C Z)

J

Starter HousingClutch Assembly
Stee! Ball

Return Spring
# Non-reusable part

ST0284

>.

ST0286



of
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ST-4 - STARTING SYSTEM — Starter .

$T0158_ST0006}

$T0007}

$7028}

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 bolts. Pull out the field

frame with the armature from the magnetic switch
assembly.

(c) Remove the O-ring. (1.4 kw type only)

2. 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)

(a) Remove the two screws

(b) Remove the starter housing with the pinion gear, idler
gear, bearing and clutch assembly.



STARTING SYSTEM — Starter

Wu]
STOO4

$T0199)

No continuity

$T0200)

ST-

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.)
Minimum undercut depth: 0.2 mm (0.008 in.)
If the undercut depth is less than minimum, correct it with
a hacksaw blade.

Field Frame (Field Coil)
1, INSPECT FIELD COIL FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity be-
tween the lead wire and field coil brush ead.
If there is no continuity, replace the field frame.

2. INSPECT THAT FIELD COIL IS NOT GROUNDED
Using an ohmmeter, check that there is no continuity be-
tween the field coil end and field frame.

If there is continuity, repair or replace th iT fear,eplace the field frig}

Brushes

INSPECT BRUSH LENGTH

Using vernier calipers, measure the brush length.
Standard length

1.0 kW type 13.5 mm (0.531 in.)
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
holder and field frame.



ST-8 STARTING SYSTEM — Starter

sT0019]

No continuity
STOO62

$T0020)

" Brush Springs
INSPECT BRUSH SPRING LOAD

Take the pull scale reading the instant the brush spring
separates from the brush. ~

Standard installed load:
1.785 — 2.415 kg (3.9 — 5.3 Ib, 18 — 24 N)

Minimum installed load:
1.2 kg (2.6 Ib, 12 N)

lf the instalied load is less than minimum, 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.

\f damaged, replace the gear or clutch assembly.

\f 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.

2



STARTING SYSTEM —.Starter ST-9

$7004}

%
. ee

$T0221 $T0043)

Terminal 50

Continuity
Terminal C

$Too2H

Switch Body

Continuity

$T0024)

Bearings

1,

FS

INSPECT BEARINGS
Turn each bearing by hand while applying inward force.
If resistance is felt or if the bearing sticks, replace thebearing. ,

Y, REPLACE BEARINGS
(a) Using SST, remove the bearing.
SST 09286-46011

(b) Using SST and a Press, press in a new front bearing.
SST 1.0 kw type 09285-76010

1.4 kw type 09201-41020
(c) Using a press, Press in a new rear bearing.

Magnetic Switch
1. PERFORM PULL-IN COIL OPEN 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.
If there is no continuity, replace the magnetic switch
assembly.



ST-10 STARTING SYSTEM — Starter

$T0237

ST0236)

$T0044}

Bearing

Idle Gear

Clutch Assembly $T0283)

Pinion Gear
Idle Gear &

@s

Clutch Assembly $10282:

' ASSEMBLY OF STARTER
(See page ST-3)

1.

2.

3.

4,

NOTE: Use high-temperature grease to lubricate the
bearings and gears when assembling the starter.

PLACE ARMATURE INTO FIELD FRAME

Apply grease to the armature bearings and insert the
armature into the field frame.

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.

INSERT STEEL BALL INTO CLUTCH SHAFT HOLE

(a) Apply grease to the steel bail.

(b) Insert the steel ball into the clutch shaft hole.

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.



.. ST11
SE

STARTING SYSTEM -— Starter

5. INSTALL-STARTER HOUSING ve mney
(a) Apply grease to the return spring. .
(b) Insert the return spring into the magnetic switch hole.

(c) Place the starter housing on the magnetic switch and1.0 kw Type insert the two screws.

ST0007
$T0281

6. 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.

ST0309
ST0246
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_ STARTING SYSTEM — Starter

ST0006 STO15SS

ST0030.

(c) Install the two through bolts.
(d) Connect the lead wire to the magnetic switch ter-

minal C, and install the nut.

PERFORMANCE TEST OF STARTER

3.

CAUTION: These tests must be performed within 3
to 5 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. Check 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.

'f the clutch pinion gear returns inward, replace the mag-
netic switch assembly.

INSPECT CLUTCH PINION GEAR RETURN

Disconnect the negative (—) lead from the switch body.
Check that the clutch pinion gear returns inward.
\f the clutch pinion gear does not return, replace the mag-
netic switch assembly.

PERFORM NO-LOAD PERFORMANCE TEST

(a) Connect the battery and ammeter to the starter as
shown.

tb) 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 11.5 V



STARTING SYSTEM — Starter Relay (MS)

STARTER RELAY (Ms)
INSPECTION OF STARTER RELAY0 Oo (2) LOCATION: In the No. 2 relay block of the engine com-partment.Cw *P

BEO908,

ST-13

1. INSPECT RELAY CONTINUITY
(a) Using an ohmmeter, check that there is Continuitybetween terminals 1 and 3,
(b) Check that there is no continuity between terminals 2and 4,

If continuity is not 4s specified, replace the relay.

No continuity Continuity

2. INSPECT RELAY OPERATION
(a) Apply battery voltage across terminals 1 and 3,(b) Using an ohmmeter, check that there is continuitybetween terminals 2 and 4,

If operation is not as specified, replace the relay,

BEO04?7.
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TURBOCHARGER SYSTEM
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DESCRIPTION

TURBOCHARGER SYSTEM — Description

Oxygen Sensor

Waste Gate
Valve

From Oil inlet Pipe
. Coolant Full-floating

To Oil Outlet Pipe

Turbine Wheel

Full-floating Bearing

Water Cooling Channel

Impeller Wheel

‘Actuator
Oil Passage

intercooler Pipe Arrangement

Intercooler
TCOOsO

80115 FI2917|

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

_—T

Turbine
Wheel

Actuator

Air Flow
Meter

Air
Cleaner

Air Intake

Waste GateValve t'

Chamber

| TC0011

Operation of the Turbocharger

Exhaust gas acts on the turbine wheel inside the
turbine housing, causing it to revolve. When the
turbine wheel revolves, 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 pressure, 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 7M-GTE intercooler is an air cooling
type located at the front of the vehicle, utilizing the
vehicle windstream to cool the turbocharged air.



ri VF OLEM —’ Precautions

£M3271

EM3272

PRECAUTIONS
1.

10.

11,

-lf the engine is run with the air cleaner remOveg!

Do not stop the engine immedialtely after pullin
trailer or high speed or uphill driving. Idle the engine
— 120 seconds, depending on the severity of the dy;
ing condition. sre sete

2g)

Avoid sudden racing or acceleration immediately atyg tdStarting a cold engine. 
:

which run at extremely high speed. @
If the turbocharger is defective and must be replaced}
first check for the cause of the detect in reference tor
the following items and replace parts if necessary: 3

® Engirie cil level and quality
® Conditions under which the turbocharger wa

used ~

© Oil lines leading to the turbocharger

foreign material entering will damage the wheeig

A

Use caution when removing and reinstalling the tur.
bocharger assembly. Do:not drop it or bang it agains
anything or grasp it-by easily-deformed parts, such a:
the actuator or rod, when moving it.
Before removing the turbocharger, plug the intake a
exhaust ports and Gil inlet to prevent entry of dirt
other foreign material:

If replacing the turbocharger, check for accumulatio
of sludge particles in the oil pipes and, if necessary.
replace the oil pipes. ;
Completely remove the gasket adhered to the lubrica
tion oil pipe flange and turbocharger oil flange.
If replacing bolts or nuts, do so only with the spe |
new ones to guard against breakage or deformatio'

If replacing the turbocharger, put 20 cc (1.2 cu in)
oil into the turbocharger oil inlet and turn the imp
wheel by hand to spread oil to the bearing.
If overhauling’or repiacing the engine, cut the fuel su
ply after reassembly and crank the engine ai
seconds to distribute oil throughout the engine.
allow the engine to idle for GO seconds.



TURBOCHARGER SYSTEM — Troubleshooting TC-5

TROUBLESHOOTING
NOTE: Before troubleshooting the turbocharger, first
check the engine itself. (Valve clearance, engine compres-
sion, ignition timing etc.)

. INSUFFICIENT ACCELERATION, LACK OF POWER OR
EXCESSIVE FUEL CONSUMPTION

(Possible Cause) (Check Procedure and Correction Method)
TURBOCHARGING PRESSURE TOO
LOW

| { Check turbocharging pressure. (See page TC-8)
Turbocharging pressure:

M/T 0.39 — 0.53 kg/cm?
(5.5 — 7.5 psi, 38 — 52 kPa)

A/T 0.34 — 0.42 kg/cm?
(4.8 — 6.0 psi, 33 — 41 kPa)

If the pressure is below specification, begin
L diagnosis from item 2.

RESTRICTED INTAKE AIR SYSTEM L{ Check intake air system, and repair or replace

L
J

| parts as necessary. (See page TC-7)

LEAK IN INTAKE AIR SYSTEM Check intake air system, and repair or replace
parts as necessary. (See page TC-7)

RESTRICTED EXHAUST SYSTEM Check exhaust system, and repair or replace parts
as necessary. (See page TC-7)

LEAK IN EXHAUST SYSTEM I { Check exhaust system, and repair or replace parts
| as necessary. (See page TC-7)

ERRATIC TURBOCHARGER
OPERATION

{ Check rotation of impeller wheel. If it does not turn

i

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
assembly.



TFC-6° TURBOCHARGER SYSTEM — Troubleshooting

ABNORMAL NOISE
(Possible Cause) (Check Procedure and Correction Method)

_ RESONANCE insulator unt bolts and nuts, and repair or replace

TURBOCHARGER INSULATOR if Check for loose, improperly installed or deformed

\_ as necessa

2. EXHAUST PIPE LEAKING OR { Check for exhaust-pipe deformation, loose mount .
VIBRATING : bolts or a damaged gasket, and repair or replace as

r

\ necessary.

ERRATIC TURBOCHARGER i { Refer to item 6 of. INSUFFICIENT ACCELERATION,
OPERATION LACK OF POWER OF EXCESSIVE FUEL

| CONSUMPTION

EXCESSIVE OIL CONSUMPTION OR WHITE EXHAUST

(Possible Cause) »(Check-Pr Procedure: -and ‘Correction Method) .
rede a

FAULTY TURBOCHARGER OIL SEAL Lf Check’ for oil ledkag exhaust system
© Remove the turbiné elbow from the turbocharger

and check for.excessive carbon deposits on the
turbine wheel; Excessive:carbon.deposits would
indicate a faulty turbocharger.»

Check for oil leakage in intake air system.
® Check for axial.play.in. impeller wiwheel, and replace

the turbocharger ifnécessary: © 7
(See page TC-14)""

Axial play: 0.13:mm (0.0051 in.) or less
CAUTION: ‘Do Roti mi stakenly diagnose ordinary i
oil mist from. the ‘PCV. inthe blow by gas as an oil

| leak from the turbocharger.



TURBOCHARGER’SYSTEM ‘Turbocharger’ TC=7:

ON-VEHICLE INSPECTION OF.
TURBOCHARGER

1. INSPECT INTAKE AIR SYSTEM ;
Check for leakage or clogging between the

i ‘ turbocharger inlet and between the turbos arger outlet
- and’ cylinder head.

e Clogged air cleaner .... Clean or replace the element
© Hoses collapsed or deformed .... Repair or replace

: © Léakage from connections ....Check each connection
s: . and repair _

‘@ Cracks in components .... Check and replace
@ _ 2, INSPECT EXHAUST SYSTEM

Check for leakage or clogging between the cylinder head
and turbocharger inlet and between the turbocharger out-
jet 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

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.

—M3527|

(d) - ‘Loosen the clamps and remove the’bolt:” ~

(e) Remove the No.7 air cleaner hose with air flow meter
and air cleaner cap. "

(f) Disconnect the PS idle up air hose.

EM3528.



“TC:8 TURBOCHARGER SYSTEM — Turbocharger

Ceo kee
0.52 kg/cm?

NN

45

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/cm? (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 09992-00241

(b) (M/T models) q
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?
(5.5 — 7.5 psi, 38 — 52 kPa)

(c) (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
hose is disconnected or cracked. If not, replace the tur-
bocharger assembly.

INSPECT IMPELLER WHEEL ROTATION
Grasp the edge of the impeller wheel 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.



TURBOCHARGER SYSTEM — Turbocharger TC-9

COMPONENTS

No. 1 Turbo Water Hose

No. 1 Turbo Water Pipe

No. 2 Turbocharger a No. 2 Turbo Water'Hose -
Union Pipe

“Se he
@ Gasket > 1.\\e casket

‘Turbocharger

oa @
@ Gasket
@ Gasket

bo)

Turbine Outlet Elbow

Turbo Oil Pipe &
Turbo Heat Insulator

-

Turbocharger Stay

[kg-cm (ft-lb, Nem] : Specified torque
@ Non-reusable part 700013



TC-10 TURBOCHARGER SYSTEM ,— Turbocharger

£M3527

EM3528

EM3531

REMOVAL OF TURBOCHARGER
(See page TC-9).. ;

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

2. DRAIN COOLANT

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

4. 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 bolt.
(e) Remove the No.7 air cleaner hose with air flow metet

and air cleaner cap.

5. REMOVE TURBO HEAT INSULATOR

(a) Disconnect the oxygen sensor connector.

(b) Remove the three nuts, plate washer and turbo h
insulator.



}° 6.

(b)
(c)

(a)

(b)
(c)

(a)

(b)
(c)

EM3535 EM3536.

Remove the bolt and'6
Remove the O-ring from the oil dips

7. REMOVE NO.1 AIR CLEANER PIPE WITH NO.6 AIR
CLEANER HOSE

Loosen the No.5 and No.6 air cleaner hose clamps. |
Remove the No.1 air cleaner pipe mounting bolt. ;
Remove the No.1 air cleaner pipe’ with No.6 air
cleaner hose. Se “

8." DISCONNECT FRONT EXHAUST PIPE
Remove the three nuts.

Remove the front exhaust pipe clamp.
Disconnect the front exhaust pipe from the exhaust
manifold. : ‘a
Remove the gasket.



y 411

12.

13.

14,

15:

* REMOVE TURBOCHARGER STAY -

REMOVE NO.2 TURBOCHARGER STAY

DISCONNECT NO.1 TURBO WATER HOSE FROM
WATER OUTLET HOUSING

DISCONNECT UNION PIPE
Remove the union bolt and gaskets.

‘REMOVE TURBOCHARGER

Remove th four nuts, turbocharger and gasket.



TURBOCHARGER SYSTEM?
16.” REMOVE NO.1 TURBO WAT!

. 17, REMOVE TURBO OIL PIPE
Remove the two nuts, turbo oil pipe and gasket.

18; REMOVE TURBINE OUTLET ELBOW
Remove the four nuts, turbine outlet elbow and gasket.

«
Oey

it



TC-14 TURBOCHARGER SYSTEM —' Turbocharger

INSPECTION OF TU RBOCHARGER
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,
replace the turbocharger assembly.

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 impeller wheel by hand to splash oil
on the bearing.

INSTALL TURBINE OUTLET ELBOW

Install a new gasket and the turbine outlet elbow with the
four nuts.

Torque: 440 kg-cm (32 ft-ib, 43 N-m)

INSTALL TURBO OIL PIPE

Install a new gasket and the turbo oil pipe with the two
nuts.

Torque: 130 kg-cm (9 ft-lb, 13 N-m)



TURBOCHARGER SYSTEM — Turbocharger TC-15

EM4540 EM4539.

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: 75 kg-cm (65 in.-lb, 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.
(f) Temporarily install the union bolt with two new

gaskets.

(g) Torque the turbocharger mounting nuts.
Torque: 450 kg-cm (33 ft-lb, 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)



TC-16 TURBOCHARGER SYSTEM — Turbocharger

EM3563

EM3537)

EM3633,

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 (59 ft-lb, 79 N-m)
To engine mounting bracket

590 kg-cm (43 ft-lb, 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-lb, 62 N-m)



TURBOCHARGER SYSTEM — Turbocharger TC-17

(c) Install the front exhaust pipe clamp.

10. INSTALL NO.1 AIR CLEANER PIPE WITH NO.6 AIR
“CLEANER HOSE ;

(a) Install the No.1 air cleaner pipe with No.6 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.

‘11. INSTALL:‘OIL DIPSTICK GUIDE

(a) “Install a new O-ring to the oil dipstick guide.
(b) ‘Insert, the oil dipstick guide to the No.2 oil dipstick

Fr’ guide.

(c) Connect the oil dipstick guide to the turbocharger
with the bolt.

(d) Install the oil dipstick.

EM3532

12. INSTALL TURBO HEAT INSULATOR
(a) Install the turbo heat insulator and plate washer with

the three nuts.

(b) Connect oxygen sensor connector.

EM3531.

13. 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.

EM3528



TC-18 TURBOCHARGER SYSTEM — Turbocharger

(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

EM3526)

15. FILL WITH COOLANT
(See page CO-5)

16. CONNECT CABLE TO NEGATIVE TERMINAL OF |
BATTERY

17. START ENGINE AND CHECK FOR LEAKS



NEW CAR FEATURES

Introduction : |_IN

New Model Highlights ~ BW

Technical Description m TD
Appendix |



o—
~

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
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 Pinion Retainer
Thrust Washer

Differential
Pinion

Differential Case LH



DIFFERENTIAL — LSD TD-103

RATION oo.
Seis a large difference in the rates at which the left and right wheels turn (as, for example,

the vehicle is cornering) @ corresponding difference is Produced in the rates at which the side
and differential case turn. This difference would result in slippage between the thrust washers
lutch plates. Since these are pushed together by the spring, friction torque is created between

ates (that is, between their surfaces, which are in direct contact with
ts to make the differential case and side gears rotate as a unit. This is

her). This torque attemp

led the “limited slip effect”’.

Drive Pinion

Ring Gear

Differential Pinion

Side Gear

at Odx(/ y { Side Gear Shaftype
7

No Differential Case

J Thrust Washer
Clutch Plate

A
 WM iB

)
 |
) )

LL
L.

R

LH Differential Case

Compression

Spring RH Retainer

LH Retainer



SUSPENSION — TEMS

SUSPENSION

TEMS (For Australia Only)
fo,

Stands 1Or wie ay yye

This is a system in which the damping force of the 4 shock absorbers is changed automatically depend:
ing on the driving conditions and which delivers superb riding comfort and better driving stability, ‘3
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

TEMS stands for the Toyota Electronic Modulated Suspension.

i itch TEMS IndicatorStop Light Switc Vehicle Speed Sensor jue

Steering Sensor

Throttle Position
Sensor

Actuators “rs a) ( ies ——_o
ac IS

6; ee ——

=

Absorber Control '
Computer

Selector Switch

Check Connector
Neutral Start Switch
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FUNCTION OF COMPONENTS

Selector Switch

Sensors

Steering Sensor .

Stop Light Switch

Vehicle Speed Sensor

Neutral Start Switch
(Automatic Transmission Only)

Throttle Position Sensor

cr
 

|

4

| Actuator | Shock Absorber
|

|

! Absorber
+ Control

| Computer
|
{

|

| TEMS Indicator
T

|
|
I

|
| TCCS

| 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 computer.

TEMS Indicator This indicates the damping force conditions of the shock
absorbers.

Shock Absorber These shock absorbers 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.



TD-106 SUSPENSION — TEMS

WIRING DIAGRAM

FL)

?
i
\

FL}

F.L

Ignition Switch

Neutral Start
foe Switch

Starter
Motor

E

TEMS Indicator ©
Selector Switch [oh

TCCS ECU

Stop | Light}|

Stop
= Lights

Absorber Control Computer

T
1
1

“TF Check
Connector

Py
“A

Vehicle
Speed
Sensor EE

Steering Sensor L Actuators

a

M/T— Open
A/T— Short



BODY — FRONT SEAT TD-137

FRONT SEAT

STEPLESS RECLINING ADJUSTER SYSTEM

1. Description

A stepless reclining adjuster system was adopted in which the reclining angle of the front seats (driver
and passenger) can be steplessly adjusted.
Also, a Quick System was adopted in which the seat can be reclined forward or backward with one
touch by operating the Quick Lever.

Connecting
Rod

Front Seat Cushion

Reclining
Handle Axle

2. Construction and Operation

STEPLESS RECLINING ADJUSTMENT

1) Construction

y—— Hinge pin when seen from the front

The same axis as the Inner Gear and Sproket: 0) A...) - oy
The same axis as the Upper Arm and Crown Gear: oe G

Upper Arm
Fastened to the Seat Back Side

Inner Gear
Fastened to the Seat Cushion
Side (except when the.Quick

J System is operating)

To Inner ) Sprocket cone Sprocket eo,
Adjuster Hinge Pin Linked to,the reclining

Crown Gear Inner Gear (29 Teeth) knoblby a ‘chain.
Hinge Pin (Eccentric Axis) (30 Teeth) se -

-—— See from A

Crown Gear



TD-138 BODY — FRONT SEAT: -

2) Operation

@ If the reclining adjuster knob is turned, the sprocket, which is linked 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 O, of the upper arm crown gear fastened to the seat back turns with center
O, 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.

Z,-Z a: Reclining Angle, N: No. of Turns of Hinge Pin

7a x 360° _ Z,.: No. of Inner Gear Teeth (29)
; Z, : No. of Crown Gear Teeth (30)

a=Nx

Therefore, « = 12° x Nand one turn of the hinge pin reclines the seat back 12°.

Connecting Chain

Reclining Adjuster Knob

Sprocket
Sprocket

Reclining Angle : 0° 3° 9° 12°

0 [/
—> >(@)

Inner Gear
(Fixed)

Hinge Pin Angle : 0° 90° 180° 270° 360°
(One Turn of Hinge Pin)

Crown Gear
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gure below shows the state where the seat back is locked in the normal position. At this time,
wi 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
iwl 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 Arm

Quick Lever

Inner Gear

INN

Tension Spring

Foward Reclining Position

“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 pawl and the
‘orce of the pawl pressing on the latch is removed.
Therefore, with the hinge pin as the axis, the upper arm and the inner gear become one and’
back reclines forward. (Direction B)
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 pawl 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.

Lumbar and Side Support Switch

Side Support Motor



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 connecting rod connected to a
screw nut on the side support motor is moved left or right, moving the support link and adjusting the
side support. .

I 1 !

Function A — Function B

&

a got

Screw Nut N

Side Support Motor
eS 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 ———

Full Forward

Function C —

Support Pad

Function D
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3. System Circuit

we ese . I.G. Switch CB.

(oH
. 

———_

i

; Terminal
Switcl gi2i9 3

position

Spread o °

—O
Close oo

jt Lumbar |_ OFF re ES
C T Release ° —o

= = ee |

Push

Spread Close

Release 
3 3

‘S EN = el
~ Ppiples

98 7 5

Lumbar and Side Support Switch

Side Support
Motor

Lumbar Support
Motor

Connecter for Lumbar and Side Support Switch



BODY ELECTRICAL SYSTEM —'‘CRUISE CONTROL SYSTEM TD-149

CRUISE CONTROL SYSTEM (CCS)

Vehicle Speed Sensor

Vacuum Pump (RHD Models)

Actuator (RHD Models)

Actuator (LHD Models)

Neutral Start Switch (A/T)

SS 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
sensing the pulse frequency.

CCS Computer Receives signals from each sensor and controls total CCS functioning. C.
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 a 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.



TD-150 BODY ELECTRICAL SYSTEM — CRUISE CONTROL SYSTEM

WIRING DIAGRAM

Stop Light Fuse
“INO

Igniton Fuse

For Taillight Vacuum Pump at Stop Light
Control Relay

Illumin
ation

PYO—
$ 

O
o

 
m

o

M/T) oot =
O Starter

Neutral Start

For ECTECU Switch (A/T) =

Parking Brake
witch | Indicator Lamp

it--
-I

Rheo
stat

Speed Sensor

*1. Models with RHD

77-MAJOR CONNECTORS

Cruise Control Computer . Actuator Main Switch
7 cle 433i pm r2 | nwq 7 6745 rmi4i3 244 i} 2 co 117}-416 } 15 [14]13{12}11 -J10} 9 & 6{s|4]3

Control Switch Stop Light Switch Clutch Switch
oO

2 1 ,
q L4{2 [3]



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.

cHuse

oft Power Indicator

Main Switch Assembly

Connector for Main Switch

OPERATION

1) Main Switch ON

@ With the Ignition Switch ON, if the Main
Switch is turned ON, Terminal ® is
grounded by Terminal @ through the
On Switch, Off Switch and Relay Coil.

ccs
Computer (+B)
Light Control Relay

Ilumination

@ The Relay Switch goes on and current Rheostat
flows to Terminal ©. ‘ (4)-— CCS Computer
Also, since current is flowing through
the Relay Coil through D,, even if the
Relay Switch is separated from the On =
switch, it remains ON. (Self-hold Circuit)
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 IG. S/W =)
from D, is cut off and the flow of cur-
rent to the Relay Coil is stopped, causing

ccs
Computer (+B)
Light Control Relay

THumination

the Main Switch goes off. ; Rheostat

@ Also, when the Ignition Switch is turned 5 @)- CCS Computer
OFF, the Relay Coil is no longer charged Relay: Coil
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

©

ro3e
 

0

Check
NECK

Valve ®)

heck
Valve ©

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

<= 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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