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FOREWORD

This manual contains maintenance and repair procedures for NISSAN
TERRANO Ili, model R20 series.

In order to assure your safety and the efficient functioning of the
vehicle, this manual should be read thoroughly. it is especially impor-
tant that the PRECAUTIONS in the Gl section be completely under-
stood before starting any repair task.

All information in this manual is based on the latest product informa-
tion at the time of publication. The right is reserved to make changes in
specifications and methods at any time without notice.

IMPORTANT SAFETY NOTICE

The proper performance of service is essential for both the safety of
the technician and the efficient functioning of the vehicle.

The service methods in this Service Manual are described in such a
manner that the service may be performed safely and accurately.
Service varies with the procedures used, the skills of the technician
and the tools and parts available. Accordingly, anyone using service
procedures, tools or parts which are not specifically recommended by
NISSAN must first completely satisfy himself that neither his safety nor
the vehicle’s safety will be jeopardized by the service method selected.

o NISSAN EUROPE N.V.

Service Operations Section
Amsterdam, The Netherlands
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PRECAUTIONS

Observe the following precautions to ensure safe and proper
servicing. These precautions are not described in each individ-
ual section.

1. Do not operate the engine for an extended period of time
without proper exhaust ventilation.
Keep the work area well ventilated and free of any inflam-
mable materials. Special care should be taken when han-
diing any inflammable or poisonous materials, such as
gasoline, refrigerant gas, etc. When working in a pit or
other enclosed area, be sure to properly ventilate the area
before working with hazardous materials.
Do not smoke while working on the vehicle.

§Gi285

2. Before jacking up the vehicle, apply whee! chocks or other
tire blocks to the wheels to prevent the vehicle from
moving. After jacking up the vehicle, support the vehicle
weight with safety stands at the points designated for
proper lifting and towing before working on the vehicle.
These operations should be done on a level surface.

3. When removing a heavy component such as the engine or
transaxle/transmission, take care not to lose your balance
and drop it. Also, do not allow it to strike adjacent parts, es-
pecially the brake tubes and master cylinder.

SGi231

4. Before starting repairs which do not require battery power,
always turn off the ignition switch, then disconnect the
ground cable from the battery to prevent accidental short
circuit.

SGI232
5. To prevent serious burns, avoid contact with hot metal
parts such as the radiator, exhaust manifold, tail pipe and
muffler. Do not remove the radiator cap when the engine is

N
“h
An

hot.

-~

,J".f",

SGI233
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PRECAUTIONS

Seat cover

Fender cover

SGI234

10.

11.

12.

13.

14.

15.

16.

17.

Before servicing the vehicle, protect fenders, upholstery
and carpeting with appropriate covers.

Take caution that keys, buckles or buttons on your person
do not scratch the paint.

Clean all disassembled parts in the designated liquid or sol-
vent prior to inspection or assembly.

Replace oil seals, gaskets, packings, O-rings, locking
washers, cotter pins, self-locking nuts, etc. with new ones.
Replace inner and outer races of tapered roller bearings
and needle bearings as a set.

Arrange the disassembled parts in accordance with their
assembled locations and sequence. N
Do not touch the terminals of electrical components whict.
use microcomputers (such as electronic control units).
Static electricity may damage internal electronic compo-
nents.

After disconnecting vacuum or air hoses, attach a tag to in-
dicate the proper connection.

Use only the lubricants specified in MA section.

Use approved bonding agent, sealants or their equivalents
when required.

Use tools and recommended special tools where specified
for safe and efficient service repairs.

When repairing the fuel, oil, water, vacuum or exhaust
systems, check all affected lines for leaks.

Dispose of drained oil or the solvent used for cleaning parts
in an appropriate manner.

Precautions for E.F.l. or E.C.C.S. Engine

1.

Before connecting or disconnecting E.F.I. or E.C.C.S. har-
ness connector to or from any E.F.l. or E.C.C.S. contrc ~
unit, be sure to turn the ignition switch to the “OFF” posi-
tion and disconnect the negative battery terminal.

Otherwise, there may be damage to the control unit.

Before disconnecting pressurized fuel line from fuel pump
to injectors, be sure to release fuel pressure to eliminate
danger. :

Be careful not to jar components such as control unit and
air flow meter.

GI-3




ENGINE MAINTENANCE

Checking Drive Belts

¥ : Tension.checking points

: Adjusting boits

Power steering oil pump

Water pump

Alternator Air conditioner compressor

Crank puiley

SMAQ02C

Inspect drive belt deflections when engine is cold.

1. Inspect for cracks, fraying, wear or oil adhesion. If neces-
sary, replace with a new one.

2. Inspect drive belt defiections by pushing on the belt midway
between pulleys, as indicated with V.

Adjust if belt deflections exceed the limit.

Belt Deflection: Unit: mm (in)
Used belt deflection ,
Drive belts Deflection Deflection of
Limit after adjust- new belt
ment
17 10-12 8-10
A t
ternator (0.67) (0.39 - 0.49) | (0.32 - 0.39)
Air conditioner compressor 16 10-12 8-10
P (0.63) (0.39 - 0.49) | (0.32 - 0.39)
Power steering oil pum 15 9-M 7-9
g oft pump (0.59) (0.35 - 0.43) | (0.28 - 0.35)
Applied pushing force 98 N (10 kg, 22 ib)
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ENGINE MAINTENANCE
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Changing Engine Coolant

WARNING:
To avoid being scalded, never change the coolant when the
engine is hot.
1. Move temperature control lever of the heater to the “HOT”
position.
Remove engine under cover.

2. Remove radiator drain plug.
Remove radiator cap.
Drain radiator.

Remove cylinder block drain plug.
Close drain cock and tighten drain plug securely.
o Apply sealant to the thread of drain piug.
[0]: 34-44 N'm
(3.5 - 4.5 kg-m, 25 - 33 ft-lb)

»w

5. Open air relief plug.
-8B

Fill radiator with water and close air relief plug and radxator
cap.

7. Run engine and warm it up sufficiently.

8. Race engine 2 or 3 times under no-load.

9. Stop engine and wait until it cools down.

10. Repeat step 2 through step 9 until clear water begins to
drain from radiator.

11. Drain water,

12. Open radiator cap and air relief plug.

13. Fill radiator with coolant up to specified level.
Follow instructions attached to anti-freeze container for
mixing ratio of anti-freeze to water.
Coolant capacity (with reservoir tank):
6.9¢ (6-1/8 Imp qt)
Pour coolant through coolant filler neck slowly to allow air in
system to escape.
14. Close air relief plug.
15. Remove reservoir tank, drain coolant,
tank.

then clean reservoir

MA-11



ENGINE MAINTENANCE

Reservoir tank

fL

| MAX.

pr————nis

SMA412B

SLCe13

SMA871B

SMASS0A

Changing Engine Coolant (Cont'd)

16. Install reservoir tank and fill it with coolant up to “MAX”
level and then install radiator cap.

17. Repeat steps 7 through 9. Then add coolant as necessary
up to “MAX"” level.

Checking Cooling System
CHECKING HOSES

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

CHECKING RADIATOR CAP
Apply pressure to radiator cap by means of a cap tester to see
if it is satisfactory.

Radiator cap relief pressure:
78 - 98 kPa ‘
(0.78 - 1.0 bar, 0.8 - 1.0 kg/cm?, 11 - 14 psi)

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

CHECKING COOLING SYSTEM FOR LEAKS

Apply pressure to the cooling system by means of a tester tc
check for leakage.

Testing pressure:
98 kPa (0.98 bar, 1.0 kg/cm?, 14 psi)

CAUTION:

Higher than the specified pressure may cause radiator dam
age.

MA-12



ENGINE MAINTENANCE

Fuel line Fuel tank

>

SMABO3A

—f p— 3 mm(0.12 In)

| f—

v—
1®)

Fuel hose clamps
1.0-1.5 N'm

(0.10 - 0.15 kg-m,
0.7 - 1.1 #t-ib)

SMA299B

N~

- SMAS585C

Checking Fuel Lines

Inspect fuel lines and tank for improper attachment and for
leaks, cracks, damage, loose connections, chafing and deterio-
ration.

If necessary, repair or replace malfunctioning parts.

CAUTION:

Tighten high-pressure rubber hose clamp so that clamp end is
3 mm (0.12 in) from hose end.
Ensure that screw does not contact adjacent parts.

Changing Fuel Filter

WARNING:
Before removing fuel filter, release fuel pressure from fuel line.

Remove fuse for fuel pump.

Start engine.

After engine stalls, crank engine two or three times to make
sure that fuel pressure is released. '

Turn ignition switch off and install fuse for fuel pump.

Loosen fuel hose clamps.

Replace fuel filter.

Place a shop towel to absorb fuel.

Use a high-pressure type fuel filter. Do not use a synthetic
resinous fuel filter.

o When tightening fuel hose clamps, refer to “Checking Fuel
Lines”.

% OOW

Changing Air Cleaner Filter (Viscous paper
type)

The viscous paper type filter does not need cleaning between
renewals.

MA-13



ENGINE MAINTENANCE

Changing Engine Oil

WARNING: ‘
Be careful not to burn yourself, as the engine oil is hot.
1. Warm up engine, and check for oil leakage from engine

components.
2. Remove drain plug and oii filter cap.
3. Drain oil and refill with new engine oil.

Refili oil capacity (Approximately):

@PLoosen SMA244C | Unit: { (Imp qt)
With oil filter change 43 (3 - 3/4)
Without oil filter change 3.9 (3 - 3/8)
CAUTION: :
o Be sure to clean drain plug and install with new washer.
Drain plug:
[0): 29-39 N'm

(3.0 - 4.0 kg-m, 22 - 29 ft-Ib)

s Use recommended engine oil.

e The refill capacity changes depending on the oil tempera-
ture and drain time, use these values as a reference and be
certain to check with the dipstick when changing the oil.
See “RECOMMENDED FLUIDS AND LUBRICANTS”.

KA24E eg/gine
Engine oii //
dipstick
=
EMAQ45
KA24E engine 4. Check oil level.
5. Start engine and check area around drain plug and oil filter
for oil leakage. _
6. Run engine for a few minutes, then turn it off. After several
minutes, check oil level.
Add Overfull
EMAQ46
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ENGINE MAINTENANCE [KA24E_

Changing Oil Filter
1. Remove oll filter with a suitable tool.

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

2. Before installing a new oil filter, clean the oil filler mounting
surface on cylinder block and coat the rubber seal of the oil
filter with a littie engine oil.

SMAQ10

3. Screw in the oil filter until a slight resistance is felt, then
tighten an additional 2/3 turn or more.
4. Add engine oil.

Refer to “Changing Engine Oil”.

2/3 of a turn

SMA2298

Checking and Changing Spark Plugs

1. Disconnect ignition wires from spark plugs at boot.
Do not pull on the wire.

N4

Remove spark plugs with spark plug wrench.

Wrench with a magnet to Clean plugs in sand biast cleaner.

hold spark plug. Check insulator for cracks or chips, gasket for damage or
O deterioration and electrode for wear and burning. If they are
l l excessively worn away, replace with new spark plugs.

hwh

16 mm
(0.63 in)

SMA294A
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ENGINE MAINTENANCE

:%\

Spark piug gap

Feeler gauge

EMAC44

SMAQ15A

SMAQ48

Checking and Changing Spark Plugs (Cont’d)

Spark plug:
Standard type
ZFR5E-11

Hot type
ZFR4E-11

Cold type
ZFR6E-11

5. Check spark plug gap.

Gap:
1.0-1.1 mm (0.039 - 0.043 in)
6. Install spark plugs. Reconnect ignition wires according to

Nos. indicated on them.
Spark plug:
[O: 20 -29 N'm
(2.0 - 3.0 kg-m, 14 - 22 ft-Ib)

Checking Ignition Wires
1. Check the high tension wires for cracks, damage, burned
terminals and for proper fit.

2. Measure the resistance of the high tension wires, by shak-

ing them and checking for intermittent breaks.

Resistance: Unit: kQ
Cable Length mm (in) Resistance
Coil to Distributor 255 . 27.98) 204 + 3
Distributor to Spark Plug No. 1 (9,2:50_- 1310(8) " 81 + 1.2
No. 2 (1;:;2 ?g.oes) 141 £ 2.1
No. 3 (1;22:‘1’:?”) 13.2 £ 2
No. 4 (2;23 22.059) | 186 £ 2.8

Replace the ignition cable if the resistance exceeds the specifi-
cation given.

Checking Positive Crankcase Ventilation
(P.C.V.) System

CHECKING P.C.V. VALVE

With engine running at idle, remove ventilation hose from
P.C.V. valve; if valve is working properly, a hissing noise will
be heard as air passes through it and a strong vacuum should
be felt immediately when a finger is placed over valve inlet.

MA-16



ENGINE MAINTENANCE

» //W M

Purge line

SMA588C

SMAB06

Checking Positive Crankcase Ventilation

(P.C.V.) System (Cont’'d) ’

CHECKING VENTILATION HOSES
1. Check hoses and hose connections for leaks.

2. Disconnect all hoses and clean with compressed air. If any
hose cannot be freed of obstructions, replace.

Changing Positive Crankcase Ventilation
(P.C.V.) Filter :

Remove air cleaner cover and repiace P.C.V. filter.

Checking Vacuum Hoses and Connections

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

Refer to Vacuum Hose Drawing in ENGINE AND EMISSION
CONTROL OVERALL SYSTEM in EF & EC section.

Checking Vapor Lines

1 Visually inspect vapor lines for improper attachment and for
cracks, damage, loose connections, chafing and deteriora-
tion.

2. Inspect vacuum relief valve of fuel tank filler cap for
clogging, sticking, etc. :

Refer to EVAPORATIVE EMISSION CONTROL SYSTEM IN-

SPECTION in EF & EC section.

Checking Exhaust Gas Recirculation (E.G.R.)
Control System

1. Start engine and warm it up sufficiently.

2. Make sure that the E.G.R. control valve diaphragm moves
when raising engine speed.
If it does not move, check vacuum lines and B.P.T. valve.

MA-17



ENGINE MAINTENANCE

Checking procedure

X100 /min SMA4068

2 \\\I:,/

SN\ R

0—

Check that seli-diagnosis mode.
selected is “I” or “lI”

Make sure that self-diagnosis
mode selector is in the outermost
left position

Refer to “Seif-diagnosis” in EF &
EC section.

Checking Exhaust Gas Sensor

INSPECTION START

A4

Start engine and warm it up

until water temperature indi-

cator points to the middie of
gauge.

A

Run engine at about 2,000 ‘
rpm for about 2 minutes
under no-load.

* Make sure that inspection
light (red L.E.D.) on control
unit or engine check light
on dashboard goes on and
off more than 5 times dur-
ing 10 seconds, at 2,000
rpm under no-load.

O.K. N.G.

<

Red L.ED.

/1\\

Check engine
light

SEF621K

& EC.

Check and adjustment should be made by re-
ferring to IDLE SPEED/IGNITION TIMING/IDLE
MIXTURE RATIO INSPECTION in section EF

INSPECTION END

MA-18



'ENGINE MAINTENANCE X |

Retightening Manifold Bolts and Nuts

MANIFOLD BOLTS AND NUTS
Intake:
[0: 13-19 N'm (1.3 - 1.9 kg-m, 9 - 14 ft-Ib)
Exhaust:
[O]: 29 - 34 N'm (3.0 - 3.5 kg-m, 22-25 ft-Ib)
Retightening should be performed while engine is cold [ap-
proximately 20°C (68°F)]. .

Adjusting intake and Exhaust Valve Clearance

Adjustment should be made while engine is warm but not

running.

1. Set No. 1 cylinder in top dead center on its compression
stroke, and adjust valve clearance (1), @, ® and (®.

2. Set No. 4 cylinder in top dead center on its compression
stroke, and adjust valve clearance @), %), @ and ().

Valve clearance:

intake D, @, G and @)

0.25 mm (0.0098 in)
Exhaust (2), ¥, ¢ and
0.25 mm (0.0098 in)

Adjusting screw lock nuts:
© 2@ ® [O: 14-18 N'm
L] | (1.4 - 1.8 kg-m, 10 - 13 ft-Ib)

SMA795

SMA785B
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ENGINE MAINTENANCE

A

lternator

[UJ Adjusting bar
16 - 21

Crank pulley

P/S pump

30 - 41
22.

{3 Adjusting boit
16-21 (1.6 -2.1,12 - 15)

[3: N-m (kg-m, ft-Ib)
L.

Compressor

©) idier puiley

nut

(31-42,

30)

SMA786B

SMA7878B

Engirie oil dipstic //\
EMAD47

BN

TD27T engine

Add

Normal range

Overfull

EMADAS

Drive Belt Inspection

1. Inspect for cracks, fraying, wear or oil adhesion. Replace if
necessary.

The belts should not touch the bottom of the pulley groove.

2. Check drive belt deflection by pushing on the belt midway

between pulleys. (V)
3. Adjust if belt deflections exceed the limit.

Unit: mm (in)
Used belt deflection
Drive belts Deflection after Deflection of new belt
Limit .
adjustment
Alternator 20 (0.79) 11-13 (0.43 - 0.51) 9-11(0.35- 0.43)

Air conditioner 12(0.47) | 6-75(0.236 - 0.295) | 5- 6.5 (0.197 - 0.256)

compressor

m;’ steering ol | 45 (050) | 8-9.5(0.315- 0.374) | 7 - 85 (0.276 - 0.335)
Applied pushing 98 N (10 kg, 22 Ib)

torce ; ’

Check drive belt deflections when engine is cold.
if engine is hot, check deflections after 30 minutes or more.

Changing Engine Oil

1. Warm up engine, and check for oil leakage from engine
components.

2. Remove oil filler cap and drain plug.

3. Drain oil and fill with new engine oil.

Oil capacity:

See “RECOMMENDED FLUIDS AND LUBRICANTS”.

WARNING:
o Be careful not to burn yourself, as the engine oil may be
hot.
» Be sure to clean and install oil pan drain plug and washer.
Drain plug:
[0): 54 - 59 N-m (5.5 - 6.0 kg-m, 40-43 ft-lb)
¢ Use recommended engine oil.

4. Check oil level.

5. Start engine. Check area around drain plug and oil filter for
any sign of oil leakage.

6. Run engine for a few minutes, then turn it off. After several
minutes check oil level. .

MA-20



ENGINE MAINTENANCE

Changing Oil Filter

1. Remove oil filter with a suitable wrench.

WARNING:
Be careful not to burn yourself as engine and oil is hot.

2. Before installing new oil filter, clean the oil filter mounting
surface on cylinder block and coat the rubber seal of the oil
filter with a little engine oil.

3. Install oil filter.

When installing oil filter, screw it in until a slight resistance
is felt, then tighten an additional 2/3 turn or more.

4. Add engine oil.

Refer to Changing Engine Qil.

SMAO10

Full fiow
element

By-pass
element

SMA860B

Changing Engine Coolant

WARNING:

To avoid the danger of being scalded, never attempt to chang:

the coolant when the engine is hot.

1. Set heater “TEMP” control lever all the way to “HOT”
position.

2. Open drain cock at the bottom of radiator, and remove radi-
ator cap. '

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

4. Drain coolant and then tighten drain plug securely.

5. Fill radiator with water and warm up engine.

6. Stop engine and wait until it cools down.

7. Repeat step 2 through step 5 two or three times.

8. Drain water.

MA-21



ENGINE MAINTENANCE

TD27T

Fadiator

INENRRERINERNANANEEN
BEIRERNSNESERNERANA!
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SMA1828
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SLC613

Hose adapter

SMA930A

Changing Engine Coolant (Cont’d)

9. Fill radiator with coolant up to filler opening.
Foliow instructions attached to anti-freeze
mixing ratio of anti-freeze to water.

Coolant capacity (with reservoir tank):
10.0 ¢ (8-3/4 Imp qt)

Slowly pour coolant through coolant filler neck to allow air in

system to escape. :

container for

10. Fill reservoir tank up to “MAX” level.

11. Run the engine at approximately 2,000 rpm for about one
minute.

12. Stop engine and cool it down, then refill the radiator and
the reservoir tank.

Checking Cooling System

CHECKING HOSES

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

CHECKING RADIATOR CAP
Apply pressure to radiator cap by means of a cap tester to see
if it is satisfactory.
Radiator cap relief pressure:
78 - 98 kPa
(0.78 - 1.0 bar, 0.8 - 1.0 kg/cm?, 11 - 14 psi)

CHECKING COOLING SYSTEM FOR LEAKS

Apply pressure to the cooling system by means of a tester to
check for leakage.

Testing pressure:
98 kPa (0.98 bar, 1.0 kg/cm?, 14 psi)

CAUTION:

Higher than the specified pressure may cause radiator dam-
age.
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ENGINE MAINTENANCE

Fuel filter

Fuel filter
sensor

Drain cock

NMAQ09

Fuel filter

Air bleeder
cock

NMAQ10

SN
Drain cock

SMA82SB

Checking and Replacing Fuel Filter and
Draining Water

Be careful not to spill fuel in engine compartment. Place a rag
to absorb fuel.

REPLACING FUEL FILTER

1. Remove fuel filter sensor and drain fuel.

2. Remove fuel filter, using a suitable tool.

3. Wipe clean fuel filter mounting surface on fuel filter bracket
and smear a little fuel on rubber seal of fuel filter.

4. Screw fuel filter on until a slight resistance is felt, then
tighten an additional more than 2/3 turn.

5. Install fuel filter sensor to new filter.

6. Bleed air from fuel line.

Refer to Bleeding Fuel System in EF & EC section.
7. Start engine and check for leaks.

DRAINING WATER
1. Loosen air bleeder cock of fuel filter cover (If equipped).

2. Loosen drain cock and drain water. /
Loosening drain cock 4 to 5 turns causes water to start
draining. Do not remove drain cock by loosening it exces-
sively. ‘
In the case of a fuel filter cover not equipped with an air
bleeder cock, if water does not drain properly, move the
priming pump up and down.
3. Bleed air.
Refer to section EF & EC for fuel system bleeding instruc-
tions.
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ENGINE MAINTENANCE

1 Replacing Air Cleaner Filter
(Viscous paper type)

The viscous paper type air cleaner filter does not require any
cleaning operation between changes.
Change every 40,000 Km (24,000 miles)

EMA038

Checking Injection Nozzle

WARNING:
When using nozzle tester, do not allow fuel sprayed from noz-
Zle to contact your hand or body, and make sure that your
eyes are properly protected with goggles.
1. Check initial injection pressure by pumping tester handle
one time per second.
Initial injection pressure:
Used Nozzle
EF792A 9,807 - 10,297 kPa

(98.1 - 103.0 bar, 100 - 105 kg/cm?,
1,422 - 1,493 psi)

New Nozzle :
10,297 - 11,278 kPa
(103.0 - 112.8 bar, 105-115 kg/em?,
1,493 - 1,635 psi)

e Always check initial injection pressure before installing
new nozzie.

2. Check spray pattern by pumping tester handle 4 to 6 times
or more per second.
3. If spray pattern is not correct, clean injection nozzle tip or

replace it.
e For details, refer to INJECTION NOZZLE ASSEMBLY in EF
& EC section.

b

Good Wrong

EF794A
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ENGINE MAINTENANCE TD27T

Checking Injection Nozzle (Cont'd)

Injection nozzle to cylinder head:
[O): 54 - 64 N'm
(5.5 - 6.5 kg~-m, 40 - 47 ft-lb)
Spill tube nut:
[O]: 29-39 N'm
(3.0 - 4.0 kg-m, 22 - 29 ft-Ib)
Injection tube:
[O): 20 - 25 N'‘m
(2.0 - 2.5 kg-m, 14 - 18 ft-Ib)

Checking Idle Speed

Preparation

Make sure that injection timing is. correct.

Make sure that injection nozzles are in good condition.
Make sure that the following parts are in good condition.
Air cleaner clogging

Glow system

Engine oil and coolant levels -
Valve clearance

Air intake system (Oil filler cap, oil level gauge, etc.)

Set shift lever in “Neutral” position. Engage parking brake
and lock both front and rear wheels with wheel chocks.
Turn off air conditioner, lights and accessories.

e S 00 08 W)

o
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ENGINE MAINTENANCE
Checking ldle Speed (Cont’d)

s arm up engine until water temperature indicator points to middie of gauge.

e lights, heater fan and all accessories are off.

e Attach tachometer’s pick-up.to No. 1 fuel injection tube.

In order to take accurate reading of engine rpm, remove clamps that secure No. 1 fuel injection tube.

3

Start engine.
3
y , 2.\ A
Run engine at about 2,000 rpm for about N iy
Eg
Check idie [0 2 minutes under no-load. ™ 25
speed o - =
o~ ~
x 1000 r/min SMA4068

A 4
Run engine for one minute at idle speed.

7 3

Check idle speed.

IDLE SPEED:
700+ 50 rpm

OK. N.G.

Adjust idle speed by turning idie
speed adjusting screw.

END

o Race engine two or three times and allow engine to return to idle speed. If idle speed is not within
the specified range, check acceleration linkage for binding and correct it if necessary.
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ENGINE MAINTENANCE

Checking Idle Speed (Cont'd)

AIR CONDITIONER EQUIPPED MODEL

1. Make certain that the clearance between the actuator idle
control lever pin and the injection pump control lever is
within the specified limits.

2. Adjust idle speed to specified rpm without the air condi-
tioner operating.

3. Then check the idle speed when the air conditioner is oper-
ating and make sure it is correct.

Adjusting screw ) : (0.04 - 0.08 In) Unit: rpm
I SMA7948 Idle speed (Air conditioner : “ON") 850 + 50

If not, adjust it by turning F.1.C.D. actuator stroke adjusting
screw.
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CHASSIS AND BODY MAINTENANCE

SMA211A
/— A
Pad
Dash floor \
panel /
Meit sheet
-~ Floor carpet
Dash insulator
SMA438A

SMAS41B

SMA741A

SMA429A

Checking Exhaust System

Check exhaust pipes, muffler and mounting for proper attach-
ment, leaks, cracks, damage, loose connections, chafing and
deterioration. Replace all defective parts.

Checking Clutch Operation

Check clutch pedal height, free play and smooth operation.
‘Pedal height “H”:
217 - 227 mm (8.54 - 8.94 in)
Pedal free play “A’:
1-3 mm (0.039 - 0.118 in)

If necessary, adjust clutch pedal height and pedal free play.
Refer to Section CL.

Checking Clutch Fluid Level and Leaks

o [ffluid level is extremely low, check clutch system for leaks.

Checking Clutch System

Check fluid lines and operating cylinder for improper attach-
ment, cracks, damage, loose connections, chafing and deterio-
ration.

Checking M/T Oil
1. Check for oil leakage.
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CHASSIS AND BODY MAINTENANCE

Fill to this level
Filler plug

SMA103

S

Drain plug

E.

SMA255A

Engine

S=o

Lo

aling grommet

N\,
Transmission—

SMA369B

SMT483A

Rear view

Filler plug

25 - 43 N'm
(2.5 - 3.5 kg-m, 18 - 25 fi-1b)

Fill to this level

SMA439B

~Checking M/T Oil (Cont'd)

2. Check oil level.
Never start engine while checking oil level.
Filler plug:
[0): 25 - 34 N'm (2.5 - 3.5 kg-m, 18 - 25 ft-Ib)

Changing M/T Oil

Oil capacity:
3.5 liters (6-1/8 Imp pt)

Checking Water Entry

Check water entry in the clutch housing by removing the seal-
ing grommet, whenever driving in deep water or mud.

Checking Transfer Oil

1. Check transfer for leakage.

2. Check oil level.

Never start engine while checking oil level.

“DEXRON™" type Automatic Transmission Fluid is used for
the transfer in the factory. Never add gear oil (APl GL-4) to Au-
tomatic Transmission Fluid.
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CHASSIS AND BODY MAINTENANCE

< T/F

Vehicle <:3

front

Drain plug
23-34 N'm
(2.5 - 3.5 kg-m,
18 - 25 ft-lb)

SMA4448

Front

Check journals for
wear or damage.

S Check tube surfaces
‘.’ for dents or cracks.

‘ : Check tightening torque

<:] : Greasing point
SMA566

. Check journal for
wear or damage

Check tube surface for
dents or cracks

‘ : Check tightenin torqrue
¢ g SMA118A

SMA440B

Front

Fill to this level

39-59 N'm
(8 - 6 kg-m, 29 - 43 ft-ib) SMA417

Changing Transfer Oil

Oil capacity: :
2.3 liters (2 imp qt).
When changing transfer oil completely, either “DEXRON™”
type Automatic Transmission Fluid or gear oil (APl GL-4) may
be used.
Do not mix Automatic Transmission Fluid and gear oil.

Checking Propeller Shaft

Check propeller shaft for damage, looseness or grease leak-
age.

-Checking Differential Gear Oil

1. Check differential for oil leakage.

2. Check oil level.
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CHASSIS AND BODY MAINTENANCE

Rear

__.__//17/ e
L= Eill to this

59 - 98 N'm level
(6 = 10 kg-m, 43 - 72 fi-ib)

SMA108

Front 3 39-s98m
(4 - 6 kg-m, 29 - 43 ft-lb)
Drain plug

SMA617

Rear [O] s9-98Nm

SMA109

p—
: Multi-purpose
grease point

SFA891

Checking Differential Gear Oil (Cont'd)

Changing Differential Gear Oil

Oil capacity:
Front
R180A
1.3 liters (2-1/4 Imp pt)

Oil capacity:
Rear
H233B
2.8 liters (4-7/8 Imp pt)

Checking Front Wheel Bearing Grease

e Check that wheel bearings operate smoothly

o Check front wheel bearings for grease leakage and water
or dust entry.

e Replace front wheel bearings or front wheel bearing greas
if wheel bearings do not turn smoothly.

Repacking Front Wheel Bearing Grease

Apply multi-purpose grease sparingly to the following parts:

e« Threaded portion of spindle

o Contact surface between wheel bearing washer and outer
wheel bearing. '

¢ Grease seal lip
Hub cap or wheel hub (as shown at left)
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'CHASSIS AND BODY MAINTENANCE

SMAG468

SMAT32A

L
H.r(m\///\g\

SBR402A

SMA260A

Checking Free-running Hub Grease

Check free-running hub grease for leakage and water or dust
entry.

Checking Brake Fluid Level and Leaks

If fluid level is extremely low, check brake system for leaks.

Checking Brake System

Check brake fluid lines and parking brake cables for improper
attachment, leaks, chafing, abrasion, deterioration, etc.

Checking Brake Booster, Vacuum Hoses,
Connections and Check Valve

Check vacuum lines, connections and check valve for improper
attachment, air tightness, chafing and deterioration.

Checking Disc Brake
Check condition of disc brake components.

ROTOR

Check condition and ihickness.

Standard thickness:
26 mm (1.02 in)

Minimum thickness:
24 mm (0.94 in)
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CHASSIS AND BODY MAINTENANCE

SMAgG22A

B
@1

" SMA364A

inner diameter

Check condition
of inner surface
of drum

SMA139

SMA138

"Checking Disc Brake (Cont'd)

CALIPER
Check operation and leakage.

PAD
Check wear or damage.

Standard thickness:
10 mm (0.39 in)

Minimum thickness:
2 mm (0.08 in)

Checking Drum Brake

Check condition of drum brake components.

WHEEL CYLINDER
Check operation and leakage.

DRUM

Check condition of inner surface.
Nominal diameter:
254 mm (10.0 in)
Maximum diameter: .
255.5 mm (10.059 in)
Out of round maximum:
0.05 mm (0.002 in) or less

LINING

Check wear or damage.
Standard thickness:
Rear: 4.3 mm (0.169 in)
- Front: 5.8 mm (0.228 in)
Lining wear limit (Minimum thlckness)
1.52 mm (0.06 in) -
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CHASSIS AND BODY MAINTENANCE

EMAOS0

SBRO32A

SBR9g2

Checking Foot Brake Pedal Operation

Check brake pedal free height, depressed height and for
smooth operation.
H: Free height:
RHD: 196 - 206 mm (7.72 - 8.11 m)
LHD: 210 - 220 mm (8.27 - 8.66 in)
D: Depressed height:
Under force of 490 N (50 kg, 110 ib)
with engine running
RHD: 137.7 mm (5.421 in)
LHD: 142.5 mm (5.61 in)
A: Pedal free play
1.0 - 3.0 mm (0.039 - 0.118 in)

'Checking Parking Brake

1. Pull lever with specified amount of force.
Check lever stroke and for smooth operation.

Number of notches -
[At pulling force of 196 N (20 kg, 44 Ib)):
6-8

{1) Loosen lock nut (A), rotate adjuster @).

2. Use adjuster to adjust lever stroke.
(2) Tighten lock nut %

Changing Brake Fluid

1. Drain brake fluid from each air bleeder valve.

2. Refill until new brake fluid comes out from each air bleeder
valve. Use same procedure as in bleeding hydraulic system
to refill brake fluid.

Refer to section BR

¢ Refill with recommended brake fluid “DOT 4”’.

o Never reuse drained brake fluid.

o Be careful not to splash brake fiuid on painted areas.
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CHASSIS AND BODY MAINTENANCE

Front and rear tires

EMAQ39

(122 - 176°F)

HOT:
HOT
coLp

oK.

TD27T engine.

MAX.

MIN,

EMAQ52 |

Balancing Wheels
Adjust wheel balance using the road wheel center.

Radial runout limit:
0.5 mm (0.02 in)

Lateral runout limit:
0.8 mm (0.032 in)

Tire Rotation

Wheel nuts
[0: 118 - 147 N-m (12 - 15 kg-m, 87 - 108 ft-lb)

Checking Steering Gear and Linkage

STEERING GEAR

e Check ‘gear housing and boots for looseness, damage or
grease leakage.
e Check connection with steering column for looseness.

STEERING LINKAGE

e Check ball joint, dust cover and other component parts for
looseness, wear, damage or grease leakage.

Checking Fluid Level and Leaks
(Power steering)
Check fluid level.

KA24E ENGINE

Fluid level should be checked using “HOT" range on dipstick
at fluid temperatures of 50 to 80°C (122 to 176°F) or using
“COLD” range on dipstick at fluid temperatures of 0 to 30°C
(32 to 86°F). :

TD27T ENGINE

Fluid level should be checked at between 0° and 30 °C (32° to
86°F).

CAUTION:

o Do not overfiil.
¢ Recommended fluid is Automatic Transmission Fluid
“DEXRON™" type.
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CHASSIS AND BODY MAINTENANCE

Checking Fluid Level and Leaks
(Power steering) (Cont’d)

¢ Check lines for improper attachment, leaks, cracks, dam-
age, loose connections, chafing and deterioration.

SST621A

Greasing Steering Linkage

Apply multi-purpose grease to point shown in the illustration.

EMA053
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CHASSIS AND BODY MAINTENANCE

, Body
- LUBRICATING HOOD LATCHES, LOCKS AND HINGES

EMAQ40

A

G =3

.ﬂ - . Grease-up points
3]
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CHASSIS AND BODY MAINTENANCE
Body (Cont’d)
CHECKING SEAT BELTS, BUCKLES, RETRACTORS, ANCHORS AND ADJUSTERS

CAUTION:
1. if the vehicle is collided or overturned, repiace the entire belt
M 43-55 (4.4 - 56, 32- 41) . assembly, regardiess of nature of accident.
2. If the condition of any component of a seat beit is
questionable, do not have seat belt repaired, but replaced as
Adjuster a beit assembly.

3. if webbing is cut, frayed, or d ged, repl belt bly.
4. Do not spill drinks, oil, etc. on inner lap belt buckle. Never ol
Check anchors for loose i tongue and buckle.
mounting. 5. Use a NISSAN genuine seat beit assembly.
Check belts for Anchor boit

[O] 43-55a.4-586,32-41)

3rd seat beit
Check retractors
for smooth
operation.

Check function of buckles
and tongues when
buckled and released.

[O): Nm (kg-m, fi-ib)

EMA043
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CHASSIS AND BODY MAINTENANCE

Checking Body Corrosion

Visually check the body sheet metal panel for corrosion, paint damage (scratches, chipping, rubbing,
etc.) or damage to the anti-corrosion materials. In particular, check the following locations.

Hemmed portion
Hood front end, door lower end, trunk lid rear end, etc.
Panel joint

Side sill of rear fender and center pillar, rear wheel housing of rear fender, around strut tower in engine
compartment, etc.

Panel edge

Trunk lid opening, sun roof opening, fender wheel-arch flange, fuel filler lid flange, around holes in
panel, etc.

Parts contact

Waist moulding, windshield moulding, bumper, etc.

Protectors

Damage or condition of mudguard, fender protector, chipping protector, etc.
Anti-corrosion materials

Damage or separation of anti-corrosion materials under the body.

Drain holes '

Condition of drain holes at door and side sill.
When repairing corroded areas, refer to the Corrosion Repair Manual.
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Engine Maintenance
INSPECTION AND ADJUSTMENT

Drive belt deflection
Unit: mm (in)
Used belt deflection _
~ Limit Deflection after adjustment Deflection of new bel
Engine KA24E TD27T . KA24E TD27T KA24E TD27T
Alternator 17 20 10 - 12 11-13 8-10 9- 11
(0.67) (0.79) (0.39 - 0.47) (0.43 - 0.51) (0.32 - 0.39) (0.35 - 0.43)
Air conditioner 16 12 10 - 12 6-75 8-10 5.65
(0.63) (0.47) (0.39 - 0.47) (0.236 - 0.295) (0.32 - 0.39) (0.197 - 0.256)
Power steefing ofl pump 15 15 911 8-95 7-9 7-85
(0.59) (0.59) (0.35 - 0.43) (0.315 - 0.374) (0.28 - 0.35) (0.276 - 0.335)
Applied pushing force 98 N (10 kg, 22 Ib)
Oil capacity (Refill capacity) Unit: { (mp qt
Engine KA24E TD27T
With oil filter change 4.3 (3-3/4) 7.2 (6-3/8)
Without oil filter change 3.9 (3-3/8) 6.5 (5'-5/4)
Coolant capacity (Refill capacity) Unit ¢ (Imp qt
Engine KA24E TD27T
Without reservoir tank 6.9 (6-1/8) 10 (8-3/4)
Reservoir tank 0.8 (3/4)
Spark plug (KA24E) Injection nozzle (TD27T) .. «pa war, kgiem?, psi
Make NGK Initial injection pressure
Type New 9,807 - 10,297 (98,1 - 103.0,
Standard ZFR5E-11 100 - 105, 1,422 - 1.493)
Hot ZFRAE-11 Used 10,297 - 11,278 (103.0 - 112.8,
105 - 115, 1,493 -1,635)
Cold ZFR6E-11
Plug gap mm (in) 1.0 - 1.1 (0.039 - 0.043)
Valve clearance (Hot) Unit: mm (i) Idle speed Unit: rpm
Engine KA24E TD27T Engine KA24E TD27T
Intake - With A/C 85050
p—— (Hydrlzia:;irc)valve 0.25 (0.01) Wihout A/G 800+50 700250
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Chassis and Body Maintenance

INSPECTION AND ADJUSTMENT

Clutch

Unit: mm (in)

Vehicle model

All

Pedal free height

217 - 227 (8.54 - 8.94)

Pedal free play

1.0-3.0(0.04-0.12)

Pedal free travel

145 (5.71)

Front axle and front suspension

(Unladen )*1 Unit: degree
Model HARDTOP WAGON
Camber 0°35" + 30

Caster 1°40" + 30'

Kingpin inclination 7°36" + 8°36'

Toe-in

A-B mm (in)

3-5(0.12-0.20)

Front wheel turning angle
(degrees)

(Full turn) *2

Inside

3527

Outside

3312

*1: Fuel, radiator coolant and engine oil full.
Spare tire, jack, hand tools and mats in designated

positions.

*2: Wheel turning force (at circumference of steering wheel)
of 98 to 147 N (10 to 15 kg, 22 to 33 Ib) with engine idle.

MA-41

Brake
Disc brake mm {in)
LD28VA
Pad
Standard thickness 10 (0.39)
Minimum thickness 2.0 (0.08)
Rotor
Standard thickness 26.0 (1.02)
Minimum thickness 24.0 (0.94)
~ Drum brake mm {in)
LT25LD ~ Hardtop
LT25LE — Wagon
Lining
Standard thickness
Rear 4.3 (0.169)
Front 5.8.(0.288)
Minirmum thickness 1.52 (0.06)

Drum

Standard diameter

254.0 (10.00)

Maximum diameter

255.5 (10.059)

Pedal mm (in) RHD LHD
. 196 - 206 210 - 220
Free height (7.72 - 8.11) (8.27 - 8.66)
Free play 1-3(0.04 - 0.12)
137.7 142.5
Full stroke (5.421) (5.61)
Parking brake
Number of notches 6-8

[at pulling force 196 N
{20 kg, 44 Ib)]




SERVICE DATA AND SPECIFICATIONS (S.D.S.) | .
Chassis and Body Maintenance (Cont’d)

Wheel balance Unit: mm in) TIGHTENING TORQUE
Steel Unit N-m kg-m ft-ip
Wheel type
15" x 64 Clutch
Radial runout limit : 0.5 (0.02) Pedal stopper lock nut 12-15 12-15 9-1
Lateral runout limit 0.8 (0.032) Master cylinder pushrod | o 08-11 | 58-80
~lock nut
Wheel bearing ’ Manual transmission
Axial end play limit  mm (in) 0 Drain and filler plugs
Lock nut 78 08 FS5W71C 25-34 | 25-35 | 18-25
‘nghtening torque (7.9 - 10, 57 - 72) Differential carrier
N-m (kg-m, ft-1b) ’ ’ ,
- Drain and filler piugs
Retightening torque 05-15
N-m(kg-m, ft-ib) (0.05 - 0.15, 0.4 - 1.1) R180A 3¢-59 4-6 29 - 43
H233 B 59 - 98 6-10 43 -72
Front axle and front sus-
pension
Tie-rod lock nut 60 - 70 6.1-71 44 - 51
Brake system
Air bleeder vaive 7-9 07-09 | 51-65
Wheel and tire
Wheel nut 118 - 147 12 -15 87 - 108
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PRECAUTIONS

Groove Bolt hole

SEM371C

Parts Requiring Angular Tightening

Some important engine parts are tightened using an
angular-tightening method rather than a torque setting
method. :

if these parts are tightened using a torque setting method,
dispersal of the tightening force (axial bolt force) will be two
or three times that of the dispersal produced by using the
correct angular-tightening method.

Although the torque setting values (described in this man-
ual) are equivalent to those used when bolts and nuts are
tightened with an angular-tightening method, they should
be used for reference only.

To assure the satisfactory maintenance of the engine, bolts
and nuts must be tightened using an angular-tightening
method.

Before tightening the bolts and nuts, ensure that the thread
and seating surfaces are clean and then coated with en-
gine oil. ;

The bolts and nuts which require the angular-tightening
method are as follows:

(1) Cylinder head boits

(2) Connecting rod cap nuts .

Liquid Gasket Application Procedure

a.

Before applying liquid gasket, use a scraper to remove ali

traces of old liquid gasket from mating surface and

grooves, and then completely clean any oil stains from

these portions.

Apply a continuous bead of liquid gasket to mating sur-

faces. (Use Genuine Liquid Gasket or equivalent.)

o Be sure liquid gasket is 3.5 to 4.5 mm (0.138 to 0.177 in)
wide (oil pan).

o Be sure liquid gasket is 2.0 tc 3.0 mm (0.079 to 0.118 in)
wide (in areas except oil pan).

Apply liquid gasket to inner surface around hole perimeter.

(Assembly should be done within 5 minutes after coating.)

Wait at least 30 minutes before refilling engine oil and en-

gine coolant.
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PREPARATION

*: Special tool or commercial equivalent

SPECIAL SERVICE TOOLS

Tool number
Tool name

Description

Engine application

KA24E TD27T

ST0501S000*

Engine stand assembly

@ ST05011000
Engine stand

(» ST05012000
Base

Disassembling and
assembling

KV10106500*
Engine attachment

KV11103200"
.~ Engine sub-attachment

KV10105001
Engine attachment

KV10109250

Valve spring compres-

sor

@ KV10109210
Compressor

(@ KV10108220
Adapter

Disassembling and
assembling vaive
components

@ KV10109210*
Valve spring
compressor

@ KV10111200°
Adapter

Disassembling and
assembling valve
components

KV109B0010
Valve oil seal drift

Installing valve oil
seal
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PREPARATION

*: Special tool or commercial equivalent

SPECIAL SERVICE TOOLS

Tool number o o Engine application
; escription
Toot name P KA24E | TD27T
KV10107900* Disassembling valve oil seal
Valve oil seal puller
. - X
KV11103400 Installing valve oil
Valve oil seal drift seal
— X
ST11033000* Removing valve
Valve guide drift guide
—_ X
- KV11103900* Installing valve
Valve guide drift guide
—_ X
® KVi1101110 Removing valve seat
Valve seat remover
@ KV11103610 ®
Adapter (Intake)
. 3 KV11103620
Adapter (Exhaust) — X
(@ ST15243000 Installing valve seat
Valve seat drift
@ KV11103810
Adapter (Intake)
® KvV11103820
Adapter (Exhaust) . X
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PREPARATION

*: Special tool or commercial equivalent

SPECIAL SERVICE TOOLS

Tool number
Tool name

Description

Engine application

KA24E D277

KV10110300
Piston pin press stand
assembly
@ KV10110310
Cap
(@ KV10110330
Spacer
ST13030020
Press stand
ST13030030
Spring
KV10110340
Drift
KV10110320
Center shaft

Disassembling and
assembling piston
with connecting rod

KV11104010
Cyilinder liner tool
KV11104110
Adapter for remov-
ing

KV11104030
Adapter for install-

ing

® @ @ © ® e

®

Removing and in-
stalling cylinder liner

EMO03470000*
Piston ring compressor

Installing piston into
cylinder

KV111033S0
Engine stopper
) KV11103310
Stopper plate
(®» KV10105630
Stopper gear

Preventing crank-
shaft from rotating

ST16610001"
Pilot bushing puller

Removing pilot
bushing
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PREPARATION

*: Special tool or commercial equivalent

SPECIAL SERVICE TOOLS

Tool number
Tool name

Description

Engine application:

KA24E

D277

KV11104550
Cam bushing replacer
set
@ KV11104510
Replacer bar
(@ KV1104520
Guide plate
3@ KV11104530
Adapter
(1st bushing)
(® ST15243000
Drift

5@

J=

Removing cam
bushing or installing
cam bushing

KV10109300*
Injection pump drive
gear holder

Preventing drive
gear from rotating

KV11103000*
Injection pump drive
gear puller

Removing drive gear

) ED19601000
Compression
gauge

@ ED19600600
Compression
gauge adapter (for
glow plug hole)

(® ED19600700
Compression
gauge adapter (for
injector hole)

Checking compres-
sion pressure

KV10111100
Seal cutter

Removing oil pan

WS39930000
Tube presser

Pressing the tube of
liquid gasket
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PREPARATION

COMMERCIAL SERVICE TOOLS

Engine application

Tool name Description
KA24E TD27T

Valve oil seal remover | Removing valve oil seal
) % T

Spark plug wrench Removing and installing spark plug :
16 mm
(0.63 in)

Puiley holder- Holding camshaft pulley while tighten-

ing or loosening camshaft bolt T X
, |

Valve seat cutter set Finishing valve seat dimensions

Piston ring expander Removing and installing piston ring

Valve guide drift Removing and installing valve guide

Diameter: mm {in)

Intake Exhaust
A | 10.5 (0.413) | 11.5 (0.453)
B | 6.6 (0.260) | 7.6 (0.299)

KA24E

Valve guide reamer Reaming valve guide (1) or hole for
oversize valve guide (2
Intake: '

D, = 7.0 mm (0.276 in) dia.

D, = 11.2 mm (0.441 in) dia.
Exhaust:

D, = 8.0 mm (0.315 in) dia.

D, = 12.2 mm (0.480 in) dia.
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OUTER COMPONENT PARTS

[O)21-2821-27,15-20)

[O)16-21(16-21,12-15)
ek | s
T RS : % 5‘% | 29-38)
I 16-21 N\ ] 1 \ ﬂ\'@/ i\(;x\;.lé

(16-21,12-15)
[ 7-87-08,51-58)

[0 16-21(16-21,12-15

7-8 o
(0.7-08,5.1-58) -
x@
16 - 21
(16-21, @

@

[ 10-13
1.0-13,7-9)

PRE®®®E

16-21  {(46-61,33-44) f“fﬁ [ 10-12(10-12,7 -9 -Nm<kgm,fﬂb)
{(1.6-21,12-15) [q 118 - 157 (12 - 16, 87 - 118) . Apply liquid gasket EEMOB2
—(@ intake manifold installation Thermosiat @) Crank pulley
E.G.R. tube (3 Water inlet @ Crank pulley damper
E.G.R. valve (G Water pump pulley @ Distributor
Throttle chamber @ Adjusting bar @) High-tension cable
Manifold stay 9 Water pump @ Exhaust manifold
Oil filter bracket Alternator @ Cover
@ @

Ailternator bracket

Oil filter Qil level gauge
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COMPRESSION PRESSURE KA24E

Compression tester

SEM1138

Measurement of Compression Pressure

ok Wb

10.

Warm up engine.

Turn ignition switch off.

Release fuel pressure. Refer to “Releasing Fuel Pressure”
in “EF & EC” section.

Remove all spark plugs.

Disconnect distributor center cable.

Attach a compression tester to No. 1 cylinder.
Depress accelerator pedal fully to keep throttle valve wide
open.
Crank engine and record highest gauge indication.
Repeat the measurement on each cylinder as shown
above. ,
Always use a fully-charged battery to obtain specified en-
gine revolution.
Compression pressure: kPa (bar, kg/cm?, psi)rpm
Standard
1,324 (13.24, 13.5, 192)/300
Minimum
981 (9.8, 10, 142)/300
Difference limit between cylinders
98 (0.98, 1.0, 14)/300
If cylinder compression in one or more cylinders is low,
pour a small amount of engine oil into cylinders through
spark plug holes and retest compression.
If adding oil helps compression, piston rings may be worn
or damaged. If so, replace piston rings after checking
piston.
If pressure stays low, a valve may be sticking or seating
improperly. Inspect and repair valve and valve seat. (Refer
to S.D.S.) If valve or vaive seat is damaged excessively, re-
place it. . ‘
if compression in any two adjacent cylinders is low and if
adding oil does not help compression, there is leakage
past the gasket surface. If so, replace cylinder head gasket.
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OIL PAN

— Removal
Differential side shaft

Extension tube 1. Raise vehicle and support it with safety stands.
Remove protecting covers.
Drain engine oil.
Remove R.H. lower shock absorber mounting bolt and
move shock absorber up.
Disconnect R.H. drive shaft from axie by removing the six
bolts. Then move the drive shaft toward the rear of the
vehicie. ‘
Disconnect differential side shaft from extension tube by re-
EEMO97 moving bolts and pull out differential side shaft partly.
7. Disconnect extension tube from front differential by remov-
ing mounting bolts. Then remove extension tube with differ-
ential side shaft.

2.
3.
4.
5

[o)]

8. Remove oil pan bolts as shown at left.

9. Remove oil pan.

(1) Insert Tool between cylinder block and oil pan.

e Do not drive seal cutter into oil pump or rear oil seal re-
tainer portion, as aluminum mating face will be damaged.

e Do not insert screwdriver, as oil pan flange will be de-
formed.

(2) Slide Tool by tapping its side with a hammer, and remove
oil pan. ,

NEMO14
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OIL PAN

Scraper

EEM111

EEM112

All models

SEMO86E

Cut here.

4

Liquid gasket

. SLC9086

Groove

7 mm (0.28 in)

—y

Bolt hole u

SEMI098

Installation
1. Before installing oil pan, remove all traces of liquid gasket
from mating surface using a scraper.

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

2. Apply a continuous bead of liquid gasket to mating surface
of oil pan.

e Use Genuine Liquid Gasket or equivalent.

e Be sure liquid gasket is 3.5 to 4.5 mm (0.138 to 0.177 in)
wide. '

3. Apply liquid gasket to inner sealing surface as shown in

figure.

¢ Attaching should be done within 5 minutes after coating.
4. Install oil pan. '

Wait at least 30 minutes before refilling engine oil.
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OIL PAN |

EEMO084

Instaliation (Cont'd)
5. Tighten oil pan bolts as shown at left.

6

install all removed parts in reverse order of removal.
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TIMING CHAIN [RAZEE]

[O] 118- 157 (12- 16, 87 - 116) -
O] 7-8 \C?’@’\
% (07-08,51-58) \@’ | ¥

RN
® ;
. ® )
o
\~ i
[O] 118- 157 (12- 16,67 - 116) -
-\&@ ' ?5
[0 13-19 :
(1.3-19,9-14)
[O] : Nm (kg-m, ft-ib)
: Apply liquid gasket SEMS78C
@ Timing chain ® .Front cover ) Oil thrower
(@ Camshaft sprocket ® Front oil seal (® Crankshaft
(® Chain tensioner @ Crank pulley Crankshaft sprocket
(@ Chain guide
CAUTION:

After removing timing chain, do not turn crankshaft and cam-
shaft separately, or valves will strike piston heads.

Removal

Dme e npn

EEMO98

Disconnect-battery terminal.

Drain coolant from radiator.

Remove radiator shroud and cooling fan.

Remove the following belts.

Power steering drive belt

Compressor drive belt

Alternator drive belt

Remove all spark plugs.

Set No. 1 piston at T.D.C. on its compression stroke.
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TIMING CHAIN

SEM200C

EEM113

SEM183B

EEM102

Removal (Cont'd)

7. Remove the following parts.

» Power steering pump, idler pulley and power steering pump
brackets

« Compressor idler pulley

o Crankshaft pulley

e Oil pump with pump drive spindle

o Distributor

o Rocker cover

8. Remove oil pan. (Refer to “OIL PAN".)
9. Remove front cover.
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__TIMING CHAIN _
Removal (Cont'd)

10. Remove the following parts.

¢ Chain tensioner

e Chain guides

e Timing chain and sprocket

o Oil thrower, oil pump drive gear and crankshaft sprocket

Chain
tensioner

Chain guide

Crankshaft
sprocket

]
@ { M
SEM203C

Inspection
Check for cracks and excessive wear at roller links. Replace if
necessary.
Q
Crack
%W
SEM204C
Crankshaft Installation
Crankshaft sprocket 1. Install crankshaft sprocket, oil pump drive gear and oil
- thrower.

e Make sure that mating marks of crankshaft sprocket face
engine front.

Oil pump .
drive gear
QOil thrower
8@/6

" SEM20sC
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TIMING CHAIN
Installation (Cont’d)

2. Instail camshaft sprocket.

3. Confirm that No. 1 piston is set at T.D.C. on its compres-
sion stroke.

4. Install timing chain.

e Set timing by aligning its mating marks with those of
crankshaft sprocket and camshaft sprocket.

' ®: Punchmark

SEM206C

5. Tighten camshaft sprocket bolt.

— —] 6. Install chain guides and chain tensioner.

I:r
/ \ Chain tensioner assemb| f

5 A B e

7. Apply liquid gasket to front cover.
8. Apply lithium grease to sealing lip of crankshaft oil seal.
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TIMING CHAIN |

o Punchmark

Ty Oil hole

SEM212C

EEMO98

Installation (Cont'd)

9. install front cover.

¢ Be careful not to damage cylinder head gasket.

s Do not forget oil seals.

10. Install rubber plug. (Refer to “Installation” in “CYLINDER
HEAD").

11. Install oil pan. (Refer to “OIL PAN".)

12. Install oil pump and distributor driving spindle with new gas-
ket in front cover.

(1) Assemble oil pump and driving spindle, aligning punchmark
on driving spindle with oil hole.

(2) Make sure that driving spindle is set as shown in figure.

13. Install distributor.

14. Make sure that No. 1 piston is set at T.D.C. and that distri-
butor rotor is set at No. 1 cylinder spark position.
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CYLINDER HEAD

37-41
(3.8-4.2,27 .30)

[0 7-10(07- 10,51 :z:z)x

[0 Refer to “Installation”

in “CYLINDER HEAD”

[O : Nm (kg-m, ftib)

EEMO08S

(» Valve rocker cover

(® Spring seat

(@ Rocker cover gasket (@ Valve guide

® Spring retainer
@ Valve cotter
® Oil seal

Valve seat
(@ Camshaft

@ Head boit »
@) Cylinder head gasket
@ Cylinder head

(@ Valve rocker and shaft assembly
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CYLINDER HEAD

|

Recognition
mark

EEM086

Rocker arm with
hydraulic
valve lifter

SEM878B

N.G.

SEMB868B

CAUTION:

When installing sliding parts such as rocker arms, cam-
shaft and oil seal, be sure to apply new engine oil on their
sliding surfaces.

When tightening cylinder head bolts and rocker shaft bolts,
apply new engine oil to thread portions and seat surfaces
of bolts.

Make use of the recognition mark to distinguish the 4 dif-
ferent rocker arms.

Hydraulic valve lifters are installed in each rocker arm. If a

hydraulic valve lifter is kept on its side, even when installed
in rocker arm, there is a possibility of air entering it. After
removal, always set rocker arm straight up, or when laying
it on its side, let it soak in new engine oil.

Do not disassembie hydraulic valve lifter.
Attach tags to valve lifters so as not to mix them up.

Removal

1. Drain coolant from radiator and drain plug of block.

2. Remove the following parts.

e Power steering drive belt

o Power steering pump, idler pulley and power steering

o hwe

6.

brackets

Vacuum hoses of S.C.V. and of pressure control solenond
valve

Accelerator wire bracket

Disconnect E.G.R. tube from exhaust manifoid.

Remove bolts which hold mtake manifold collector to intake
manifold.

Remove bolts which hold intake manifold to cylinder head
while raising collector upwards.

Remove rocker cover.

When removing rocker cover, do not hit rocker cover against
rocker arms.
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CYLINDER HEAD

o/
=576 50100 15° 290
Yeliow painted/

EEMO099

©

A
) SEM219C

Removal (Cont'd)
7. Set No. 1 piston at T.D.C. on its compression stroke.

8. Loosen camshaft sprocket bolt.

e Support timing chain by using Tool as shown in figure.

o if mating marks on timing chain and camshaft sprocket are
not aligned, make marks yourself in order to be able to in-
stall camshaft sprocket in the right postition.

9. Remove camshaft sprocket.
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CYLINDER HEAD |
Removal (Cont’d)

10. Remove front cover tightening bolts to cylinder head.

SEM210B

11. Remove cylinder head.

‘e« = Head warpage or cracking could result from removing in
incorrect order. '

e Cylinder head bolts should be loosened in two or three
steps.

Disassembly
1. Remove rocker shaft assembly.

@ ® @ a. When loosening bolts, evenly loosen from outside in se-
_o o o o quence. |
b. Bolts should be loosened in two or three steps.
2. Remove camshaft. '
© 0 0 o) 0) o Before removing camshaft, measure camshaft end play.
® @® ® &® @ (Refer to “Inspection™.)

SEM445C

3. Remove valve components with Tool.
4. Remove valve oil seals. (Refer to “OIL SEAL REPLACE-
MENT”).

Inspection

CYLINDER HEAD DISTORTION

Head surface distortion: :
Less than 0.1 mm (0.004 in)

If beyond the specified limit, replace it or resurface it.
Resurfacing limit: o
The resurfacing limit of cylinder head is determined by the cy-
linder block resurfacing in an engine.
Amount of cylinder head resurfacing is “A”.
Amount of cylinder block resurfacing is “B”.

EM-21



CYLINDER HEAD |

SEMB549A

SEM23CC

Inspection (Cont’d)
The maximum limit is as follows:
A + B = 0.2 mm (0.008 in)
After resurfacing cylinder head, check that camshaft rotates
freely by hand. If resistance is felt, cylinder head must be
replaced.

Nominal cylinder head height:
98.8 - 99.0 mm (3.890 - 3.898 in)

CAMSHAFT VISUAL CHECK
Check camshaft for scratches, seizure and wear.

CAMSHAFT RUNOUT
1. Measure camshaft runout at the center journal.
Runout (Total indicator reading):
0 - 0.02 mm (0 - 0.0008 in)
2. If is exceeds the limit, replace camshaft.

CAMSHAFT CAM HEIGHT

1. Measure camshaft cam height.
Standard cam height: -
44.839 - 45.029 mm (1.7653 - 1.7728 in)
Cam wear limit:
0.2 mm (0.008 in) -
2. If wear is beyond the limit, replace camshaft.

CAMSHAFT JOURNAL CLEARANCE ‘
1. Install camshaft bracket and rocker shaft and tighten bolts
to the specified torque. :
2. Measure inner diameter of camshaft bearing.
Standard inner diameter: ,
33.000 - 33.025 mm (1.2992 - 1.3002 in)

3. Measure outer diameter of camshaft journal.
Standard outer diameter:
32.935 - 32.955 mm (1.2967 - 1.2974 in)
4. If clearance exceeds the limit, replace camshaft and/or cyl-
inder head.
Camshaft journal clearance:
Standard
0.045 - 0.090 mm (0.0018 - 0.0035 in)
Limit
0.12 mm (0.0047 in)
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CYLINDER HEAD

SEMO008BA

inspection (Cont'd)

CAMSHAFT END PLAY
1. Install camshaft in cylinder head.
2. Measure camshaft end play.
Camshaft end play:
Standard
0.07 - 0.15 mm (0.0028 - 0.0059 in)
Limit
0.2 mm (0.008 in)

CAMSHAFT SPROCKET RUNOUT
1. Install sprocket on camshatft.
2. Measure camshaft sprocket runout.

Runout (Total indicator reading):
Limit 0.12 mm (0.0047 in)

3. If it exceeds the limit, replace camshaft sprocket.

VALVE GUIDE CLEARANCE

1. Measure valve deflection in a right-angled direction with

camshaft. (Valve and valve guide mostly wear in
direction.)
Valve deflection limit (Dial gauge reading):
0.15 mm (0.0059 in).

o v

ter.
b. Check that clearance is within specification.

Valve to valve guide clearance:
Standard 0.020 - 0.053 mm
(0.0008 - 0.0021 in) (Intake)
0.040 - 0.070 mm
(0.0016 - 0.0028 in) (Exhaust)
Limit 0.1 mm (0.004 in)
c. If it exceeds the limit, replace valve or vaive guide.

VALVE GUIDE REPLACEMENT

1. To remove valve guide, heat cylinder head to between
and 160°C (302 to 320°F).

EM-23
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If it exceeds the limit, check valve to valve guide clearance.
Measure valve stem diameter and valve guide inner diame-

150




CYLINDER HEAD | KAZ4E

SEM225C

- SEM227C

Inspection (Cont'd)

2. Drive out valve guide with a press [under a 20 kN (2 ton,
2.2 US ton, 2.0 imp ton) pressure] or hammer and a suit-
abie tool.

3. Ream cylinder head valve guide hole.

Valve guide hole diameter
(for service parts):
intake
11.175 - 11.196 mm (0.4400 - 0.4408 in)
Exhaust
12.175 - 12.196 mm (0.4793 - 0.4802 in)

4. Heat cylinder head to between 150 and 160°C (302 to
320°F) and press service valve guide into cylinder head.
Projection “L™: :
14.9 - 15.1 mm (0.587 - 0.594 in)

5. Ream valve guide.
Finished size:
intake
7.000 - 7.018 mm (0.2756 - 0.2763 in)
Exhaust
8.000 - 8.018 mm (0.3150 - 0.3157 in)

VALVE SEATS

Check valve seats for any evidence of pitting at valve contact

surface, and reseat or replace if it has worn out excessively.

o Before repairing valve seats, check valve and valve guide
for wear. If they have worn, replace them. Then correct
valve seat. ,

e Cut with both hands to uniform the cutting surface.
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" CYLINDER HEAD

Recess diameter

SEM785A

SEMO08A

SEM8828

T (Margin thickness)

’4—

X

a

T

D

SEM188A

SEM214E

Inspection (Cont'd)
REPLACING VALVE SEAT FOR SERVICE PARTS

1. Bore out old seat until it collapses. The machine depth stop
should be set so that boring cannot continue beyond the
bottom face of the seat recess in cylinder head.

2. Ream cylinder head recess.

Reaming bore for service valve seat

Oversize [0.5 mm (0.020 in)]:
Intake 36.500 - 36.516 mm (1.4370 - 1.4376 in)
Exhaust 42.500 - 42.516 mm (1.6732 - 1.6739 in)

Reaming should be done to the concentric circles to valve
guide center so that valve seat will have the correct fit.

3. Heat cylinder head to between 150 and 160°C (302 to
300°F).
4. Install new valve seat.

5. Cut or grind valve seat using suitable tool at the specified
dimensions as shown in S.D.S.
6. After cutting, lap valve seat with abrasive compound.
7. Check valve seating condition.
Seat face angle “o’:
45 deg.
Contacting width “W”:
Intake
' 1.6 - 1.7 mm (0.063 - 0.067 in)
Exhaust
1.7 - 2.1 mm (0.067 - 0.083 in)

VALVE DIMENSIONS

Check dimensions in each valve. For dimensions, refer to
S.D.S. When valve head has been worn down to 0.5 mm ~
(0.020 in) in margin thickness, replace valve.

Grinding allowance for valve stem tip is 0.2 mm (0.008 in) or
less.

VALVE SPRING

Squareness
1. Measure “S” dimension.
Out-of-square:
Outer

Intake: Less than 2.5 mm (0.098 in)

Exhaust: Less than 2.3 mm (0.091 in)
Inner

Intake: Less than 2.3 mm (0.091 in)

Exhaust: Less than 2.1 mm (0.083 in)
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CYLINDER HEAD |

EM113

&) SEM233C

SEM234C

=

Wide pitch

Narrow pitch

\

Cylinder head side

SEM638B

Inspection (Cont'd)

2.

If it exceeds the limit, replace spring.

Pressure
Check valve spring pressure.

Pressure: N (kg, Ib) at height mm (in)
Standard
Outer
intake 604.1 (61.6, 135.8) at 37.6 (1.480)
Exhaust 640.4 (65.3, 144.0) at 34.1 (1.343)
Inner
Intake 284.4 (29.0, 63.9) at-32.6 (1.283)
Exhaust 328.5 (33.5, 73.9) at 29.1 (1.146)
Limit
Outer
intake 567.8 (57.9, 127.7) at 37.6 (1.480)
Exhaust 620.8 (63.3, 139.6) at 34.1 (1.343)
inner
intake 266.8 (27.2, 60.0) at 32.6 (1.283)
Exhaust 318.7 (32.5, 71.7) at 29.1 (1.146)

-If it exceeds the limit, replace spring.

ROCKER SHAFT AND ROCKER ARM

1.

Check rocker shafts for scratches, seizure and wear.

2. Check outer diameter of rocker shaft.

Diameter:
21.979 - 22.000 mm (0.8553 - 0.8661 in)

3. Check inner diameter of rocker arm.

Diameter:
22.012 - 22.029 mm (0.8666 - 0.8673 in)
Rocker arm to shaft clearance:
0.012 - 0.050 mm (0.0005 - 0.0020 in)
Keep rocker arm with hydraulic valve lifter standing to pre-
vent air from entering hydraulic valve lifter when checking.

Assembly

1.

Install valve component parts.

Always use new valve oil seal. Refer to “OlL SEAL RE-
PLACEMENT”. o

Before installing valve oil seal, install inner valve spring
seat. .

Install valve springs (uneven pitch type) with their narrow

- pitch facing downwards toward cylinder head.

After installing valve component parts, use plastic hammer
to lightly tap valve stem tip to assure a proper fit.
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CYLINDER HEAD |
Assembly (Cont’d)

o Exhaust valve springs are marked with a color point in or-
der to distinguish them from intake valve springs.

2. Mount camshaft onto cylinder head, placing knock pin at
Knock pin front end to top position.

Apply engine oil to camshaft when mounting onto cylinder
head.

O

SEM236C

3. Install camshaft brackets.
Front mark is punched on the camshaft bracket.

Front mark

SEM273C

4. Install rocker shafts with rocker arms.

[+]
Exhaust
Punch
mark

SEM579C
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CYLINDER HEAD
Assembly (Cont’d)

o Install retainer with cutout facing direction shown in figure
at left.

Intake

Front

5. Tighten bolts as shown in figure at left.

o Q o (o] [)]
®@ @ ® ©
EEM114
Installation
/ 1. Confirm that No.1 piston is set at T.D.C. on its compression
stroke.

S

® Timing indicator

—%0° 50100 15° 20°
Yeliow painted/

EEMO098

2. Confirm that knock pin on camshaft is set at the top.

Knock pin

©

SEM442C
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CYLINDER HEAD

Liguid gasket

< 3 mm (0.12 in) diameter

(liquid gasket) SEM931B

Installation (Cont'd)

3.

(1)
(2)
(3)
(4)
(5)

8.
(1)

Install cylinder head with new gasket and tighten cylinder
head bolts in numerical order.

Do not rotate crankshaft and camshaft separately, or
valves will hit piston heads.

Tightening procedure :

Tighten all boits to 29 N-m (3.0 kg-m, 22 ft-b).

Tighten all bolts to 78 N-m (8.0 kg-m, 58 ft-Ib).

Loosen all bolts completely.

Tighten all bolts to 29 N-m (3.0 kg-m, 22 ft-ib).

Turn all bolts 80 to 85 degrees clockwise with an angle
wrench, or if an angie wrench is not available, tighten all
bolts to between 74 and 83 N'm (7.5 to 8.5 kg-m, 54 to 61 ft-
Ib).

Install front cover tightening bolts to cylinder head.

Set chain on camshaft sprocket by aligning each mating
mark. Then install camshaft sprocket to camshaft.
Remove wooden tool, used to avoid timing chain from fall-
ing down.

Tighten camshaft sprocket bolt.

Instail rubber plugs as follows:

Apply liquid gasket to rubber plugs.

Rubber plugs should be replaced by new ones. .
Rubber plugs should be installed within 5 minutes of ap-
plying liquid gasket.
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CYLINDER HEAD KAZAE

@ ' m\ SEMS328

SEMS338

‘ Rocker arm

SEM275C

L IS

@

SEM546C

Installation (Cont'd)

(2) Install rubber plugs, then move them with your fingers tc
uniformly spread the gasket on cylinder head surface.

o Rubber plugs should be installed flush with the surface.

o Do not start the engine for 30 minutes after installing
rocker cover.

o Remove excessive liquid gasket from cyhnder head top
surface.

9. Check hydraulic valve lifter.

(1) Push hydraulic valve lifter forcefully with your finger.

o Be sure to check it with rocker arm in its free position.

(2) If valve lifter moves more than 1 mm (0.04 in), air may be
inside of it.

(3) Bleed air off by running engine at 1,000 rpm under no-load
for about 20 minutes.

(4) if hydraulic valve lifters are still noisy, replace them and
bleed air off again in the same manner as in step (3).

10. Install rocker cover.

e Be sure to avoid mterference between rocker cover and
rocker arms.

11. Tighten bolts as follows:

(1) Tighten 2 bolts to 3 N'm (0.3 kg-m, 2. 2 ft-lb) temporarily in
order shown in figure.
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CYLINDER HEAD __
Installation (Cont’d)

(2) Then tighten all bolts to between 7 and 10 N-m (0.7 to 1.0
kg-m, 5.1 to 7.2 ft-Ib) in order shown in figure.
12. Install any remaining parts.

SEM547C
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OIL SEAL REPLACEMENT | |

> ' VALVE OIL SEAL

7\ Suitable tool 1. Remove rocker cover.

2. Remove rocker shaft assembly (Refer to “Disassembly” in
“"CYLINDER HEAD”) ‘

3. Remove valve springs and valve oil seal with suitable tool.

Piston concerned should be set at T.D.C. to prevent valve from
falling.

NOTE: Install air hose adapter into spark plug hole and apply
air pressure to hold valves in place. Apply a pressure of 490
kPa (4.9 bar, 5 kg/cm?, 71 psi).

4. Apply engine oil to new valve oil seal and install it with
KV108B0010 TOO.L . . . .
Before installing valve oil seal, install valve spring seat.

Valve © ®

oil seal
15.6
16.2
Valve (0.614 -
spring seat 0638)
T
L_ 1.0
(0.039)
Unit: mm (in) NEMO10
[ OIL SEAL INSTALLING DIRECTION
Engine - Engine
inside ‘ outside
Oil seal lip -\@/ Dust seal lip
SEM715A

FRONT OIL SEAL

1. Remove protecting cover. o
2 Remove radiator shroud and crankshaft pulley.
3. Remove front oil seal.

Be careful not to damage crankshatt.
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ENGINE OVERHAUL

Inspection (Contd)

CYLINDER LINER

Replacement ,
1. Remove cylinder with Tool.

2. install cylinder liner with Tool.
3. Check amount of projection of cylinder liner.

PISTON TO CYLINDER WALL CLEARANCE
1. Measure-piston and cylinder bore diameter.
Piston diameter “A”:
Refer to S.D.S.
Measuring point “a” (Distance from the top):
. 452 mm (1.78 in)
2. Check that piston clearance is within specification.
Piston to cylinder liner clearance:
0.043 - 0.077 mm
(0.0017 - 0.0030 in)
Measuring point “a” (distance from upper part):

SEM660B

69.2 mm (2.72 in)

PISTON AND PISTON PIN CLEARANCE
Check clearance between pistons and piston pins.
Clearance (A - B):

Standard _
- 0.008 to 0.007 mm (~ 0.0003 tq 0.0003 in)

Limit
Less than 0.1 mm (0.004 ip)

. NEMO0QO2
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ENGINE OVERHAUL _TD277 ||
inspection (Cont’d)

PISTON RING SIDE CLEARANCE ‘
Side clearance: ‘
Top ring

0.00 - 0.05 mm (0.0 - 0.0018 in)
2nd ring

0.04 - 0.072 mm (0.0016 - 0.0028 in)
Oil ring

0.035 - 0.040 mm (0.0014 - 0.0016 in) ‘
Max. limit of side clearance:

Top ring ‘

0.5 mm {0.020 in)
2nd ring

0.3 mm (0.012 in)
Oil ring

0.15 mm (0.0059 in) - ‘

PISTON RING END GAP
Standard ring gap: ' ‘
' Top ring
0.25 - 0.35 mm (0.0098 - 0.0138 in) | \
2nd ring _
' 0.50 - 0.75 mm (0.0197 - 0.0295 in) ‘
Qil ring
0.25 - 0.55 mm (0.0098 - 0.0217 in)
: Max. limit of ring gap:

1.5 mm (0.059 in)
SEMB05

-

Thickness
gauge

)

hickness gauge
Ring

EEM117

BEARING CLEARANCE ‘
Main bearing
1.

Install main bearings to cylinder block and main bearing ‘ ‘
cap.

install main bearing cap to cylinder block.

Tighten all bolts in correct order and in two of three stages. ‘
3. Measure inside diameter “A” of main bearing.

2.

SEM174

>

4. Measure outside diameter “Dm” of main journal in crank- ‘
shatft. :

(éé::::;;
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ENGINE OVERHAUL

Inside micrometer

SEM507A

EM133

SEM781B

Inspection (Cont'd)

5. Calculate main bearing clearance.
Main bearing clearance = A — Dm
Standard
0.035 - 0.087 mm (0.0014 - 0.0034 in)
Limit
Less than 0.15 mm (0.0059 in)

CONNECTING ROD BEARING (Big end)

1. Install connecting rod bearing to connecting rod and cap.
2. Install connecting rod cap to connecting rod.

Apply oil to the thread portion of bolts and seating surface of
nuts.

3. Measure inside diameter “A” of bearing.
4. Measure outside diameter “Dp” of pin journal in crankshaft.
5. Calculate connecting rod bearing clearance.
Connecting rod bearing clearance =-A - Dp
Standard
0.035 - 0.081 mm
(0.0014 - 0.0032 in)
Limit
Less than 0.15 mm (0.0059 in)

Y

CONNECTING ROD BEND AND TORSION
Bend and torsion:
Limit
0,15 mm (0.0059 in) -
per 200 mm (7.87 in) length

CONNECTING ROD BUSHING CLEARANCE (Small end)

1. Measure inside diameter “A” of connecting rod small end
bushings.
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ENGINE OVERHAUL

SEM4168

Align

SEMO62A

Out-of-round
Taper

EM715

SEM662B

Inspection (Cont'd)

2. Measure outside diameter “D” of piston pin.
3. Calculate connecting rod small end bushing clearance.
Connecting rod small end bushing clearance = A-D
Standard
0.025 - 0.045 mm (0.0010 - 0.0018 in)
Limit
0.15 mm (0.0059 in)

REPLACEMENT OF CONNECTING ROD BUSHING
(Small end)

1. Drive in the small end bushing until it is flush with the end
surface of the rod.

Be sure to align the oil holes.

2. After driving in the small end bushing, ream the bushing.

Small end bushing inside diameter:
Finished size
30.025 - 30.038 mm (1.1821 - 1.1826 in)

CRANKSHAFT

1. Check crankshaft journals and pins for score, bias, wear or
cracks. [f fauits are minor, correct with fine crocus cloth.
2. Check journals and pins with a micrometer for taper and
out- of-round.
Out-of-round (X - Y):
Standard
Less than 0.01 mm (0.0004 in)
Limit
0.02 mm (0.0008 in)
Taper (A — B):
Standard
Less than 0.01 mm (0.0004 in)
Limit ‘
0.02 mm (0.0008 in)

3. Check crankshaft runout.
Runout (Total Indicator Reading)
Standard
0-0.03 mm (0 - 0.0012 in)
Limit
0.10 mm (0.0039 in)
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ENGINE OVERHAUL
Inspection (Cont'd)

RESURFACING OF CRANKSHAFT JOURNAL AND
CRANK PIN

When using undersize main bearings and connecting rod |
. bearings, the crankshaft journals or crank pins must be fin-
R ished to match the bearings.
R: Crank journal 3.0 mm (0.118 in)

Crank pin 3.5 mm (0.138 in)
CAUTION:

At the same time make sure that the surface width does
SEFBO2A not increase.
o Do not attempt to cut counterweight of crankshaft
5T716610001.

PILOT BUSHING REPLACEMENT
1. Pull out bushing with Tool.

SEM413
. 58-60mm 2. Insert p:lot bushing until distance between flange end and
(0.228 - 0236 In) bushing is specified value.
Distance:
Approx 5.8 - 6.0 mm (0.228 - 0.236 in)

~—Pilot bushing
L;_‘__i SEM08S

FLYWHEEL RUNOUT

Runout (Total Indicator Reading):
Less than 0.15 mm (0.0058 in)

152
R /(’\ "““
| \ \\“) o o (\év 5 ‘sevoson

FRONT PLATE

ithin imi flat
Check front plate for warpage. If not within the limit, make
e
or replace front plate
Warpage lim
gaz mm (0 008 in)

SEME6BE
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ENGINE OVERHAUL ‘
Inspection (Cont’d)
Method A GEAR TRAIN
{Using dial gauge)

idier gear and crankshaft gear
1.

worn, replace gear and key.
2.

Method A (Using dial gauge)
Method B (Using fuse wire)

If beyond the limit, replace gear.
Backlash:

Standard
0.07 - 0.11 mm (0.0028 - 0.0043 in)

Limit

0.20 mm (0.0079 in)

SEM6E648

IDLER GEAR BUSHING CLEARANCE
1. Measure idler gear shaft outer diameter.

5 Measure idier gear bushing inner diameter.
3. Calculate idler gear bushing clearance.
Bushing oil clearance:

Standard

0.025 - 0.061 mm (0.0010 - 0.0024 in)
Limit )
0.20 mm (0.0079 in)

IDLER GEAR END PLAY

idler gear endd play:
Stanggra - 0.14 mm (0.0012 - 0.0055 in)
it '
o Less than 0.3 mm (0.012in)

EM-78

Camshaft drive gear, injection pump drive gear, cil pump gear, ‘

Measure idier gear end play between gear plate and gear.

|

If gear tooth and key have scratches or are excessively

Check gear train backlash before disassembling and after ‘
assembling.

|
|
|



ENGINE OVERHAUL TD27T

Inspection (Cont'd)

REPLACEMENT OF IDLER GEAR BUSHING

1. Use a suitable tool to replace bushing.
2. Ream idler gear bushing.

Finished size:
42.00 - 42.02 mm (1.6535 - 1.6543 in)

idler gear shaft
Install idler gear shaft so that oil hole of shaft faces upward.

SEM706

CAMSHAFT AND CAMSHAFT BUSHING

Camshaft bushing clearance

Measure inside diameter of camshaft bushing (A) and outside
diameter of camshaft journal (B) with a suitable gauge.
Clearance between camshaft and bushing (A — B):
Standard
0.020 - 0.109 mm
{0.0008 - 0.0043 in)
Limit
SEM669B Less than 0.15 mm (0.0059 in)

REPLACING CAMSHAFT BUSHING

1. Remove weich plug.
Using Tool, remove camshaft bushings from the sylinder
block. Some bushings must be broken in order fo remove.

SEM106C

2. Using Tool, install camshaft bushings as follows:

Cam bushing replacer set Guide plate
KV11104580 Kv1t 104520‘\®

Replacer bar
KV11104510

Adapter
(1st bushing)

KV11104530

Drift
ST15243000

SEM993B J

(1) Install camshaft bushings in the order of “rear”, “4th”,
“3rd”, “2nd” and “front”. All bushings must be installed

from the front. .
(2) Face the cutout upward and toward the front of the engine

during installation.

Cutout portions
Upward

Rear
Ath /
3rd 2.
3
4 Insertion order
/

SEM686B
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ENGINE OVERHAUL

Inspection (Cont'd)

(3) Rear camshaft bushing
Knock pin Align the cutout of rear bushing with knock pin of replacer
bar before installation

Replacer bar

SEM9358

insert rear bushing with replacer bar into the cylinder block.
Install guide plate with bolt holes (on the "TD” mark side)
facing upper side of cylinder block. Tighten bolts.

Drive replacer bar until the alignment mark on replacer bar
is aligned with the end of replacer guide.

Remove replacer set.

After installation, check that oil hole in camshaft bushing
are aligned with oil hole in cylinder block.

Alignment mark to

@® surface

Replacer bar Guide plate Rear bushing

drive-in distance

Knock pin

Replacer bar

Replacer bar Guide plate

Alignment mark line Front
to @ surface

SEME01C
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ENGINE OVERHAUL
Inspection (Cont'd) —==
(4) 4th, 3rd and 2nd camshaft bushings

Install in the same manner as rear camshatft bushing.

Alignment mark to
@ surface

4th bushing .\

Front

Aiignment mark o
@ surface

SEME02C l

(5) Front camshaft bushing

Using 1st bushing adapter, position front camshaft bushing
so that oil hole in cylinder block is aligned with oil hole in
bushing. ‘

The camshaft pushing of the front side must be inserted at 0.5
Front camshaft Front
bushing

extreme of mm (0.020 in) from the front extreme of cylinder block.
cylinder

btock

’ Front

0.5 mm (0.020 in)

EM-81
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ENGINE OVERHAUL

Inspection (Cont'd)

SEMO87B

o

Drift

2

O

Liquid sealer

SEMO034

3. Check camshaft bushing clearance.

4. Install new welch plug with a drift.
Apply liquid sealer.

When setting 4th through 2nd bushings o :
n replacer
tape the bar to prevent movement. ? P par:

SEMB70B

CAMSHAFT ALIGNMENT

. Check camshaft journal and cam su

rface for cracks, wear
of damage. ‘

if fault is beyond limit, replace.
Check camshaft runout at center journal.

If runout is greater than specified limit, repair or replace
camshaft.

Camshaft runout
(Total indicator reading):
Standard
Less than 0.02 mm (0.0008 in)
Limit '
Less than 0.06 mm (0.0024 in)
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ENGINE OVERHAUL [TD27T_,

Inspection (Cont'd) |

3. Measure camshaft end play between locating plate and!
gear. If beyond the specified limit, replace camshaft locat-
ing plate. > ‘

Camshaft end play: ‘
Standard
0.08 - 0.28 mm (0.0031 - 0.0110 in) ‘
Limit
Less than 0.5 mm (0.020 in) |

\

SEM671B

4. Measure camshaft cam height. If beyond the specified limit,
replace camshaft. \
Cam height:
Standard )

intake -

41.900 mm (1.6496 in)
Exhaust

41.900 mm (1.6496 in)

Limit
intake
"SEmos7 Less than 41.20 mm (1.6220 in)
Exhaust

Less than 41.40 mm (1.6299 in)
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Piston grade

ldentifaction
mark

Matching mark
{Cylinder No.}
EEM106

SEM292

Ring gap Oi rin .
direction 9 Eng% front
Identification

mark.

~
Piston
2nd ring — 4 Top ring
Piston grade EEM107

ENGINE OVERHAUL
Assembly
PISTON

1.

Assemble pistons, piston pins, snap rings and connecting
rods.

a. Numbers are stamped on the connecting rod and cap cor-
responding to each cylinder. Care should be taken to avoid
a wrong combination including bearing.

b. When inserting piston pin in connecting rod, heat piston
with a heater or hot water [approximately 60 to 70°C (140 to
158°F)] and apply engine oil to pin and small end of con-
necting rod.

c. After assembling, ascertain that piston swings smoothly.

2. Install piston assembly.

CAUTION:

a. Stretch the piston rings only enough to fit them in the pis-
ton grooves.

b. Be sure the manufacturer’s mark faces upward.

c. Install No. 1 piston ring (oil ring)’in such a way that its gap
faces the direction of engine front, as shown in illustration
at left; and then install 2nd and top rings so that their gap
is positioned at 120° one to another. ;

CRANKSHAFT

1. Install crankshaft.

(1) Set main bearings in the proper position on cylinder block.

a. If either crankshaft, cylinder block or main bearing is re-
used again, it is necessary to measure main bearing clear-
ance. .

b. Upper bearings have oil hole and oil groove, however lower

bearings do not.
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ENGINE OVERHAUL ' TD277

Assembly (Cont'd) |

(2) Apply engine oil to crankshaft journal and pin and install
crankshaft. |

(3) Instail main bearings caps. .

a) Install main bearing cap with the lowest number facing the
front of vehicle. |

b) -Apply engine oil to main bearing cap and cylinder block
contact surfaces. \

c) Install rear oil seal assembly. Apply engine oil to contact
surface of rear end oil seal and crankshaft. |

SEMB74B

(4) Install crankshaft thrust washer at the 4th journal from front.

\\ install thrust washer so that oil groove can face crankshatft. ‘
(/A |

SEM057 ‘
(5) Tighten bearing cap bolts gradually in stages, starting from
two to three separate stages, from center bearing and mov- \
ing outward in sequence.
|
|
|
Tighten in numerical order. SEME758

(6) Measure crankshalft free end play at No. 4 bearing.
Crankshatft free end play: !
Standard _
0,060 - 0.25 mm (0.002 - 0.01 in) |
Limit
0.4 mm (0.016 in)
If beyond the limit, replace No. 4 main bearing thrust washer.
Refer to S.D.S. ‘

/ Push Suitable
thrust washer

- _ |
% ‘
itable
7 :’J1nsut) ab o /
rust washe SEMOS3
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ENGINE OVERHAUL

Assembly (Cont'd)

2. Install pistons with connecting rods.

(1) Instail them into corresponding cylinder using Tool.

o Be careful not to scratch cylinder wall with connecting rod.

o Apply engine oil to cylinder wall, piston and bearing.

¢ The leaf type combustion chamber on piston head must be
facing toward the fuel pump side.

EMO03470000

(2) Install connecting rod bearing caps.

SEME78B

3. Measure connecting rod side clearance.
Connecting rod side ciearance:

S Standard
\ 0.10 - 0.22 mm (0.0039 - 0.0087 in)
5] Limit

. W= 0.22 mm (0.0087 in)

< if beyond the limit, replace connecting rod and/or crankshaft.
3 4. Install oil strainer and oil pan.
// 5. Install all removed parts.
: 8&488
GEAR TRAIN
S idler gear 1. Set No. 1 piston at its Top Dead Center.
njection pump gear N .
/' Camshatt gear 2. Align each gear mark and install gears.

L oil pump gear

~— Crankshaft gear

SEM6658
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SEMe680B

Tube presser
wS39930000

SEM6818

¢
-------- Application portion  SEM6E82B

Cut here

) 4

Liquid gasket

SEME83B

ENGINE OVERHAUL ‘
Assembly (Cont’'d)
TIMING GEAR CASE |

Installation

1. Before installing timing gear case, remove all traces of lig-
uid gasket from mating surface using a scraper. ‘
Also remove traces of liquid gasket from mating surface of
front plate. ‘

|

2. Apply a continuous bead of liquid gasket to mating surface ‘
of timing gear case.

|
|

e Be sure liquid gasket is 2.5 to 3.5 mm (0.098 to 0.138 in)

wide.

» Attach timing gear case to front plate within 20 minutes af-
ter coating.

e Wait at least 30 minutes before refilling engine coolant or
starting engine.

o Use Genuine Liquid Gasket or equivalent.

EM-87
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ENGINE OVERHAUL | TO27T

EEM109

EEM110

Assembly (Cont'd)
REAR PLATE
Installation

1.

WD

o

Before installing rear plate, remove all traces of liquid gas-
ket from mating surface using a scraper.

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

Apply a continuous bead of liquid gasket to mating suface
of cylinder block.

Fit the rear plate into the cylinder block and apply liquid
gasket in the area indicated by discontinuous line.

After the transmission is installed, apply liquid gasket in the
area indicated by arrows. '
Install all removed parts.
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

[ KA24E

General Specifications

Engine model KA24E
Cylinder arrangement 4 in-line
Displacement em® {cu in) 2,389 (145.78)
Bore x stroke mm {in) 89 x 96 (3.50 x 3.78)
Valve arrangement OH.C.
Firing order 1-3-4-2
Number of piston rings

Compression 2

Oil 1
Number of main bearings 5
Compression ratio 8.6

Unit: kPa (bar, kg/cm?, psi)/rpm

Compression pressure
Standard

1,324 (13.24, 13.5, 182)/300

Minimum

981 (9.8, 10, 142)/300

Differential limit between
cylinders

98 (0.98, 1.0, 14)/300
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

CYLINDER BLOCK

Inspection and Adjustment

10

A

(0.39)

U

L]
S/an

RPN
'.//]ﬂ/- 60 (2.36)

| 120 (4.72)

A

SEM447C
Unit: mm (in)
Standard Limit
Distortion — 0.1 (0.004)
Grade 1 89.000 -89.010 (3.5039 - 3.5043)
tnner diameter Grade 2 89.010 -89.020 (3.5043 - 3.5047) 0.2 (0.008)*
Cylinder bore Grade 3 89.020 - 89.030 (3.5047 -3.5051)
Out-of-round (X-Y) Less than 0.015 (0.0006) —_
Taper (A-B) Less than 0.015 {0.0006) —
Difference in inner diameter between cylinders Less than 0.05 (0.0020) 0.2 (0.008)

_ Piston-to-cylinder clearance

0.020 - 0.040 (0.0008 - 0.0016)

Nominal height of-cylinder block
(From crankshaft center)

246.95 - 247.05 {8.7224 -9.7264)

0.2 (0.008)™*

-

»

Wear limit

*  Total amount of cylinder head resurfacing and cylinder block resurfacing

CYLINDER HEAD

Unit: mm (in)

Standard Limit
. 98.8 - 99.0 .
Height (H) (3.890 -3.898) 0.2 (0.008)
Surface distortion 0.03 (0.0012) 0.1 {0.004)

.

Total amount of cylinder head surfacing and cylinder block

resurfacing
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) KA24E
VALVE GUIDE
T
D - -t dl D
C = (]
{
L SEM225C
SEM5718
Unit: mm (in}
Standard Service Limit
intake Exhaust Intake Exhaust —_
Length (L) 52.6 (2.071) 56.0 (2.205) 52.6 (2.071) 56.0 (2.205) -
Outer diamter (D) 11.023-11.034 | 12.023-12.034 | 11.223-11.234 | 12.223- 12.234 _
er diams (0.4340 - 0.4344) | (0.4733 -0.4738) | (0.4418 - 0.4423) | (0.4812 - 0.4817)
inner diameter (d) 7.000 - 7.018 8.000 - 8.018 7.000 - 7.018 8.000 - 8.018 _
(Finished size) (0.2756 - 0.2763) | (0.3150 - 0.3157) | (0.2756 - 0.2763) | (0.3150 - 0.3157)
Cviinder head hole diamete 10.975 - 10.996 | 11.975-11.996 | 11.175-11.196 | 12.175- 12.196 _
yiinger head hote diameter (0.4321 -0.4329) | (0.4715 - 0.4723) | (0.4400 - 0.4408) | (0.4793 - 0.4802)
interference fit 0.027 - 0.059 (0.0011 - 0.0023) —
Stem to guide clearance 0.020 - 0.053 0.040 - 0.070 0.020 - 0.053 0.040 - 0.070 0.1 (0.004)

{0.0008 - 0.0021)

(0.0016 - 0.0028)

(0.0008 - 0.0021)

(0.0016 - 0.0028)

Tapping length ({ )

14.9 - 15.1 (0.587 - 0.594)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

[ KA24E

VALVE SEATS
Standard Service
y
( ( ‘ 3\
ya I
w O ] w o ’
- X —
' I
D, -

D,

SEM177 SEM178

Unit: mm (in)

Standard Service
Intake Exhaust intake Exhaust
Cylinder head seat recess 36.000 -36.016

diameter

Valve seat outer diameter

(1.4173 - 1.4179)

42.000 - 42.016
(1.6535 -1.6542)

36.500 - 36.516
(1.4370 - 1.4376)

42.500 -42.516
(1.6732 - 1.6739)

Oy

36.080 - 36.086
(1.4205 - 1.4211)

42.080 - 42.096
(1.6567 - 1.6573)

36.580 - 36.596
(1.4402 - 1.4408)

42.580 - 42.596
(1.6764 - 1.6770)

Face angle (o)

45°

45°

45°

45°

Contacting width (W)

1.6 - 1.7 (0.063 - 0.067)

1.7.- 2.1 (0.067 -0.083)

1.6 - 1.7 (0.063 - 0.067)

EM-82
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VALVE

SERVICE DATA AND SPECIFICATIONS (S.D.S.)

T (Margin thickness)

.J[f
\7
T

L

I

SEM188A

Unit: mm (in)

Standard

Limit

Valve head diameter (D)

34.0-34.2
(1.339 - 1.346)

40.0 - 402
(1.575 - 1.583)

Valve length (L)

119.9 - 120.2
(4.720 - 4.732)

120.67 - 120.97
(4.7508 - 4.7626)

-Valve stem diameter (d)

6.965 - 6.980
(0.2742 - 0.2748)

7.948 - 7.960
(0.3129 - 0.3134)

Valve seat angle (o)

45°30

45°30°

Valve seat margin (T)

1.15 - 1.45
(0.0453 - 0.0571)

1.35 - 1.65
(0.0531 - 0.0650)

0.

5 (0.020)

Valve clearance

0 (0)

VALVE SPRING

Unit: mm (in)

Standard

Limit

Intake

Exhaust

Intake

Exhaust

' Free height

Outer

57.44 (2.2614)

53.21 (2.0949)

Inner

53.34 (2.1000)

47.95 (1.8878)

Pressure
N (kg, Ib} at height

Quter

604.1 (61.6, 135.8)
at 37.6 (1.480)

640.4 (65.3, 144.0)
_at 34.1 (1.343)

567.8 (57.9, 127.7)
at 37.6 (1.480)

620.8 (63.3, 139.6)
at 34.1 (1.343)

Inner

284.4 (29.0, 63.9)
at 32.6 (1.283)

328.5 (33.5, 73.9)
at 29.1 (1.146)

266.8 (27.2, 60.0) -

at 32.6 (1.283)

318.7 (32.5, 71.7)
at 29.1 (1.146)

Out-of-square

Outer

Less than 2.5 (0.098)

Less than 2.3 (0.091)

Inner

Less than 2.3 (0.091)

Less than 2.1 (0.083)
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~ SERVICE DATA AND SPECIFICATIONS (S.D.S.)

CAMSHAFT AND CAMSHAFT BEARING

1 T
H
A
D
—d 4 -
: H
_
BDC.
SEMS568A EM120
Unit: mm (in)
Standard Limit
Cam height (A) 44 839 - 45.029 (1.7653 - 1.7728) —
Valve lift (h) 9.86 (0.3882) —
Wear limit of cam height = 0.2 (0.008)
Camshaft journal to bearing clearance 0.045 -0.090 (0A00'18 - 0.0035) 0.12 (0.0047)
inner diameter of camshaft bearing 33.000 - 33.025 (1.2992 - 1.3002) —
Quter diameter of camshaft journal (D) 32.835 - 32.955 (1.2967 - 1.2974) —
Camshaft runout 0-0.02 (0-0.0008) —
Camshaft end play 0.07 - 0.15 (0.0028 - 0.0059) 0.2 (0.008)
a 248 —
b 240 —_
. c 3 —
Valve timing (Degree on crankshaft)
d 57 —
e 12 —
f 56 —_

- ROCKER ARM AND ROCKER SHAFT

Unit: mm (in)

Rocker arm to shaft clearance

0.012 - 0.050
(0.0005 - 0.0020)

Rocker shaft diameter

21.979 - 22.000
(0.8653 - 0.8661)

Rocker arm rocker shaft hole
diameter

22.012 - 22.029
(0.8666 - 0.8673)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

PISTONS, PISTON RING AND PISTON PIN

Piston ring

Piston Unit: mm (in)
Standard Limit
d 0.040 - 0.080
Top 0.1 (0.004)
s /- ] (0.0016 - 0.0031)
| S -]
£ ==) Side clear- 0.030 - 0.070
a ance 2nd (0.0012 - 0.0028) | O-1(0:004)
) 0.065 - 0.135 :
— Ol (0.0026 - 0.0053)* | O-1(0:004)
0.28 - 0.52
Top (0.0110 - 0.0205) | 9-5(0:020)
) 0.45 - 0.69
SEM444C Ring gap 2nd (0.0177 - 0.0272) 0.5 (0.020)
QOil 0.20 - 0.69
Unit: mm (in} (rail ring) (0.0079 - 0.0272) 0.5 (0.020)
88.970 - 88.980 . _ ]
Grade No. 1 (3.5027 - ¢ Riken-make
3.5031)
88.980 - 88.990 .
Standard Grade No. 2 (3.5031 - CONNECTING RODS
3.5035)
. ) 88.990 - 89.000
g.‘smts""; Grade No. 3 (3.5035 -
iameter (A) 3.5039)
89.470 - 89.500
0.5 (0.020) (3.5224 - 4 o
Sewicg 3.5236) V - 5
(Oversize) 89.970 - 90.000 C
1.0 (0.039) (3.5421 - :
3.5433)
Dimension (a) Approximately 52 (2.05) s
. SEM216E
Piston pin hole diameter | ., 05 _ 51 008 (0.8268 - 0.8271)
(d) ’ ’ Unit: mm (in)
Piston-to-cylinder bore Standard Limit

clearance

0.020 - 0.040 (0.0008 - 0.0016)

Piston pin

Unit: mm (in)

Standard

Piston pin outer diameter

20.994 - 20.996
(0.8265 - 0.8266)

Pin to piston pin hole clearance

0.008 - 0.012
{0.0003 - 0.0005)

Piston pin to connecting rod

clearance

-0.015 to - 0.033
(-0.0006 to — 0.0013)

Center distance (S)

164.95 - 165.05
(6.4941 - 6.4980)

Bend
[per 100 mm (3.94 in)]

— 0.15 (0.0059)

Torsion

[per 100 mm (3.94 in)] - 03(0.012)
Small end inner diameter | 20.948 - 20.978

(d) {0.8247 - 0.8259) -
Connecting rod big end 53.000 - 53.013 N
inner diameter (D) (2.0866 - 2.0871)

Side clearance 0.2-04 0.6 (0.024)

(0.008 -0.016)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

CRANKSHAFT

Out-ot-round X - &
Taper @ -

N 3 @ @
Al \ { ) g,
E“” \ m
2 r :
W N
Dm ..._,f r : N
Dp
SEM394 EM715
Unit: mm (in)
No. 0 63.645 - 63.652 (2.5057 - 2.5060)
Main journal diameter (Dm) Grade No. 1 63.652 - 63.663 (2.5060 - 2.5064)
No. 2 63.663 - 63.672 (2.5064 - 2.5068)
Pin journal diameter (Dp) 59.951 - 59.975 (2.3603 - 2.3612)
Center distance (r) 47.97 - 48.03 (1.8886 - 1.8909)
Standard Limit
Journal — less than 0.01 (0.0004)
Taper of journal and pin -®
per ot} Pin (@ -®] Pin — less than 0.005 (0.0002)
Qut-of-round of journal and pin Journal —_ less than 0.01 (0.0004)
[®-®] Pin . — less than 0.005 (0.0002)
Runout {T.I.R.]* — less than 0.10 (0.0039)
Free end play 0.05 -0.18 {0.0020 - 0.0071) 0.3 (0.012)
Fillet rol! More than 0.1 (0.004)
* Total indicator reading
BEARING CLEARANCE
Unit: mm {in}
Standard Limit
Main bearing clear- 0.020 - 0.047
ance (0.0008 - 0.0019) 0.1(0.004)
Connecting rod 0.010 - 0.035
bearing clearance | (0.0004 - 0.0014) 0.09 (0.0035)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

AVAILABLE MAIN BEARING

AVAILABLE CONNECTING ROD BEARING

Standard Standard
Grade number Thickness mm (in) | Iidentification color Grade number Thickness mm (in) | Identification color
1.821 - 1.825 1.505 - 1.508
0 (0.0717 - 0.0719) Black 0 (0.0593 - 0.0594) -
1.825 - 1.829 1.508 - 1.511
! (0.0719 - 0.0720) Brown ! (0.0594 - 0.0595) Brown
1.829 - 1.833 1511 - 1514
2 (0.0720 - 0.0722) Green 2 (0.0595 - 0.0596) Green
1.833 - 1.837
8 (0.0722 - 0.0723) Yellow
. 1.837 - 1.841 B Undersize (service)
{0.0723 - 0.0725) Unit: mm (in)
Thickness Cra_mk pin psurr’\’al
: diameter “Dp
Undersize (service) 0.08 1540 - 1,548
Unit: mm (in) (0.0031) (0.060 - 0.0608)
R Grind so that bear-
. Main journal 0.12 1.560 - 1.568 . .
Thickness diameter “Dm" (0.0047) (0.0614 - 0.0617) | "9 Clearance is the ..
: specified value.
Grind so that bear- 0.25 1.625 - 1.633 :
0.25 1.952 - 1.960 . ;
(0.0098) (0.0769 - 0.0772) ing clearance is the (0.0098) (0.0640 - 0.0643)

specified value.

MISCELLANEOUS COMPONENTS

Unit: mm (in)

Camshatt sprocket runout

[T.LRJ*

Less than 0.12 (0.0047)

Flywheel runout

T.LRJ

Less than 0.1 (0.004)

* Total indicator reading
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

TD27T

General Specifications

Engine modet

TD27T

Cylinder arrangement

4, in-line

Displacement em? (cu in) 2,663 (162.5)
Bore x stroke mm (in) 96 x 92 (3.8 x 3.6)
Valve arrangement O.H.V.
Firing order 1-3-4-2
Number of piston rings

Compression 2

Oil 1
Number of main bearings 5
Compression ratio 219 + 0.2

Unit: kPa (bar, kg/cm?, psi)/rpm

Compression pressure
Standard

2,942 (29.4, 30, 427)/200

Minimum

2,452 (24.5, 25, 356)/200

Differential limit between
cylinders

294 (2.9, 3, 43)/200
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

TD27T

Inspection and Adjustment

CYLINDER BLOCK AND CYLINDER LINER

xI
[(Onm—

Nominal cylinder biock height (H)
(From crankshaft center)

(2.1634 - 2.1673) Cylinder liner diameter "D" (service)*

Surface flatness
{Without cylinder liner)

Standard

Unit: mm (in) Unit: mm (in)
20 (0.79)
i
140
(5.51)
Bl
D
Front
SEMI50C SEM427
54.95 - 55.05 96.050 - 96.070

(3.7815 - 3.7823)

* Before installing in cylinder block

Less than 0.05 (0.0020)

Limit

0.2 (0.008)

Cylinder bore

inner diameter

Standard

99.000 - 99.020
(3.8976 - .3.8984)

Cylinder liner bore

inner diameter

Standard
96.000 - 96.010
Grade No. 1 (3.7795 - 3.7799)
96.010 - 96.020
Grade No. 2 (3.7799 - 3.7803)
96.020 - 96.030
Grade No. 3 (3.7803 - 3.7807)
Wear limit 0.20 (0.0079)
Out-of-round (X-Y) Less than 0.020 (0.0008)
Taper (A-B) Less than 0.20 (0.0079)
0.02 - 0.09

Projection “S"

(0.0008 - 0.0035)

Division of each cylinder

Less than 0.05 (0.0020)

Interference fit cylindef liner to block

-0.01 10 0.03
(—0.00044 to 0.0012)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) TD27T
0 — — oy
Inspection and Adjustment (Cont’d)
VALVE GUIDE VALVE SEAT
Unit: mm (in) Unit: mm (in)
Standard Service
124
. . . 12. - 12.044
Valve guide outside diame- 2 (()3:2737 ) . D,
" : i
ter 0.4742)
Valve guide inner diameter
.00 - 8.01 .3150 - 0.3156
(Finished size) 8.00 - 8.015 (0.3150 )
.00 - 12.011
Cylinder head valve guide 12 (C())O 47;§ 0 _
hole diameter 0. 4729) D
Interference fit of valve 0.022 - 0.044 (0.0009 - 0.0017) L D SEM953C
guide
Standard Limit
intake
Valve to guide clearance
Outer diameter “D,” 44.535 - 44.545
0.020 - 0.050 ' (1.7533 - 1.7537)
intake (0.0008 - 0.15 (0.0059) = 2 01
0.0020) ; uey .
Inner diameter “D, (1.50 + 0.0039)
0.04 - 0.07 w24 42'6
Exhaust 0.0016 - 0.20 (0.0079 i ’ “pyr -4 - Ge.
X <0.0028) ) Diameter of seat “Dj (1.669 - 1.677)
Valve deflection limit Cylinder head valve seat diam- 44500 - 44,515
eter (1.7520 - 1.7526)
intake 0.30 (0.0118)
Valve seat face angle “g” 89° - 91°
Exhaust . 0.40 (0.0157)
Exhaust
Outer diameter “D,"
39.535 - 39.545
Standard (1.5565 - 1.5569)
0.2 (0.008) Oversize 39.735 - 39.745
(Service) (1.5644 - 1.5648)
0.4 (0.016) Oversize 39.935 - 39.945
(Service) (1.5722 - 1.5726)
: “py » 32.9 - 33.1
Inner diameter “D, (1.295 - 1.303)
37.8 + 0.1

Diameter of seat “D,”

(1.488 = 0.0039)

Cylinder head valve seat
diameter

Standard

39.495 - 39.510
(1.5549 - 1.555)

0.2 (0.008) Oversize

39.695 - 39.710
(1.5628 - 1.5634)

0.4 (0.016) Oversize

39.895 - 39.810
(1.5707 - 1.5713)

Valve seat face angle “o”

89° - 90°
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

| TD27T

Inspection and Adjustment (Cont'd)

VALVE SPRING

VALVE
Unit: mm (in)
T {Margin thickness)
o
T
D
f , SEM188

Free length mm (in)

Painted red

53.80 (2.118)

Pressure height
mm/N (mm/kg, in/ib)

Painted red

31.8/713.5 - 788.5
(31.8/72.7 - 80 4,
1.252/160.3 - 177.3)

Valve head diameter “D”

intake

43.4 - 43.6 (1.709 - 1.717)

Exhaust

37.9 - 38.1 (1.492 - 1.500)

Assembied height
mm/N (mm/kg, in/ib)

42.3/314.5 - 361.5

Valve length “L”

Standard (42.3/32.1 - 36.9,
1.665/70.8 - 81.4)
42.3/296.7
Limit (42.3/30.2,
1.665/66.6)
Out of square mm (in) 2.0 (0.079)

CYLINDER HEAD TO VALVE DISTANCE

Intake
117-(4.61)
Exhaust
Valve stem diameter “d"
7.965 - 7.980
Intake (0.3136 - 0.3142)
Exhaust 7.945 - 7.960

(0.3128 - 0.3134)

Valve seat angle “o”

Intake
45° - 45°30’
Exhaust
Valve margin “T” limit 1.5 (0.059)
Valve stem end surface grinding 0.2 (0.008)
limit R
Valve clearance (Hot)
Intake
0.25 {0.01)
Exhaust

Unit: mm (in)
Valve distance SEM724C
Standard Limit
0.79 - 1.19 Less than 1.75
Intake (0.0311 - 0.0469) (0.0689)
0.80-1.20 Less than 1.75
Exhaust (0.0315 - 0.0472) (0.0689)
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SERVICE DATA AND SPECIFICATIONS (S.0.s)  [Toer
| Inspection and Adjustment (Cont’d)
CAMSHAFT AND CAMSHAFT BEARING VALVE LIFTER AND PUSH ROD
Unit: mm {in) Unit: mm (in)
\ Standard Limit Standard Limit
Camshatt journal to 0.020 - 0.109 Less than 0.15 Valve lifter outer 24.960 - 24.970 .
bushing clearance (0.0008 - 0.0043) {0.0059) diameter (0.9827 - 0.9831)

Camshaft journal

Cylinder block valve

25.000 - 25.033

diameter lifter hole diameter (0.9843 - 0.9855)
Front 50.721 - 50.740 - Valve lifter to lifter 0.030 - 0.073 Less than 0.20
ron (1.9969 - 1.9976) hole clearance (0.0012 - 0.0029) (0.0078)
ond 50.521 - 50.540 _ Push rod bend Less than 0.3 Less than 0.5
(1.9890 - 1.9898) (TLR) (0.012) (0.020)
ard 50.321 - 50.340 . *: Total indicator reading
(1.9811 - 1.9819) '
50.121 - 50.140
4t (1.9733 - 1.8740) - ROCKER SHAFT AND ROCKER ARM
Rear 49.921 - 49.940 _ Unit: mm (in)
(1.9654 - 1.9661) Standard Limit
Camshaft bend (Total Less than 0.02 Less than 0.06 Rocker shaft
indicator reading) (0.0008) (0.0024)
Outer diamet 19.979 - 20.00
Camshatt end pla 0.08 - 0.28 Less than 0.50 uter diameter (0.7866 - 0.7874) -
pay (0.0031 - 0.0110) (0.0197)
Rocker shaft bend 0-0.10 Less than 0.30
(T.LR) (0 - 0.0039) (0.0188)
Rocker arm
X 20.014 - 20.035
Inner diameter (0.7880 - 0.7888) —_
gf:;f’;“;;b:xfsgker 0.014 - 0.056 Less than 0.15
(0.0006 - 0.0022) (6.0059)
shaft
EM6E71 *: Total indicator reading
Standard Limit-
Cam height “A”
) Less than 41.20
intake 41.900 (1.6220) (1.6220)
Less than 41.40
Exhaust 41.900 (1.6496) (1.6299)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) TD27T
inspection and Adjustment (Cont’d)
PISTON, PISTON RING AND PISTON PIN
Available piston Piston ring
Unit: mm (in) unit: mm (in)
Standard Limit
/{ Side clearance
0.00 - 0.05
= = 0.04 - 0.072
@ 2nd (0.0016 - 0.0028) 0.30 (0.0118)
. 0.035 - 0.040
oil (0.0014 - 0.0016) 0.15 (0.0059)
Ring gap
f——A 0.25 - 0.35
SEM778A Top (0.0098 - 0.0014)
0.50 - 0.75
2nd 1.5 (0.
Piston skirt diameter “A” n (0.0197 - 0.0295) 5 (0.059)
Standard ' Lo 0.25 - 0.55
ancar Oil (rail fing) (0.0098 - 0.0217)
Grade No. 1 95.890 - 95.900 :
' (3.7752 - 3.7756)
95.900 - 95.910
Grade No. 2 (3.7756 - 3.7760) CONNECTING ROD
95.910 - 95.920 Jnit: mm (in)
Grade No. 3° (3.7760 - 3.7764) Genter distance 156.975 - 157.025
“a” dimension 45.2 ( 1.780) (6.1801 - 6.1821)

Piston pin hole diameter

29.992 - 30.000
(1.1808 - 1.1811)

Bend, torsion [per 200 (3.94)}

Limit

0.15 (0.0059)

Piston pin bore dia.

30.025 - 30.038
(1.1821 - 1.1826)

Piston to cylinder liner clearance 0043 -0077
is v (0.0017 - 0.0030)
“a" dimension 69.2

* Grade No. 3 piston is not provided as a service part.

Piston pin

Unit: mm (in)

Side clearance

0.10 - 0.22
Standard (0.0039 - 0.0087)
Limit 0.22 (0.0087)

Piston pin outer diameter

29.993 - 30.000
(1.1808 - 1.1811)

Piston pin to piston clearance

~0.008 to 0.007 -

Piston pin to connecting rod
clearance

(~0.0003 1o 0.0003)

0.025 - 0.045
Standard (0.0010 - 0.0018)
Limit 0.15 (0.0059)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

TD27T

CRANKSHAFT

lnspectlon and Adjustment (Cont'd)
AVAILABLE MAIN BEARING

Unit: mm (in)

SEM100A

Bearing clearance

Unit: mm (in)

Journal diameter “A”

70.907 - 70.820
(2.7916 - 2.7921)

Pin diameter “B”

56.913 - 56.926
(2.2407 - 2.2411)

Center distance “S”

46.00 (1.8110)

Out-of-round
Taper

X-Y
A-B
f N EM715

Taper of journal and pin “A-B”
Standard

Less than 0.01 (0.0004)

Limit

10.02 (0.0008)

Out-of-round of journal and pin
Yy

Standard

Less than 0.01 (0.0004)
Limit 0.02 (0.0008)
Crankshaft bend
Standard 0 -0.03 (0 - 0.0012)
Limit 0.10 (0.0039)

Crankshaft end play

_ 0.060 - 0.25
Standard (0.0024 - 0.0098)
Limit 0.40 (0.0157)

Main bearing clearance

0.035 - 0.087
Standard (0.0014 - 0.0034)
Limit Less than 0.15 (0.0059)

Connecting rod bearing clearance

0.035 - 0.081
Standard (0.0014 - 0.0032)
Limit Less than 0.15 (0.0059)

Main bearing undersize

Unit: mm (in)

Crank journal diameter

Standard

70.907 - 70.920
(2.7916 - 2.7921)

Undersize

0.25 (0.0098)

70.657 - 70.670
(2.7818 - 2.7823)

0.50 (0.0197)

70.407 - 70.420
(2.7719 - 2.7724)

0.75 (0.0295)

70.157 - 70.170
(2.7621 - 2.76286)

1.00 (0.0394)

69.907 - 69.920
(2.7522 - 2.7528)

AVAILABLE CONNECTING ROD BEARING
Connecting rod bearing undersize

Unit: mm (in)

Crank pin journal diameter

Standard

56.913 - 56.926
(2.2407 - 2.2412)

Undersize

0.25 (0.0098)

56.663 - 56.676
(2.2308 - 2.2313)

0.50 (0.0197)

56.413 - 56.676
(2.2210 - 2.2313)

0.75 (0.0295)

56.163 - 56.176
(2.2111 - 2.2116)

1.00 (0.0394)

55.913 - 55.926
(2.2013 - 2.2018)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

TD27T

Inspection and Adjustment (Cont'd)

AVAILABLE THRUST WASHER
Thrust washer undersize

Unit: mm (in)

MISCELLANEOUS COMPONENTS

Unit: mm (in)

Thrust washer thickness

Standard

Oversize

2.275 - 2.325 (0.0896 - 0.0915)

Gear train
Backlash of each gear

0.20 (0.0079)

2.475 - 2,525 (0.0974 - 0.0994)

0.40 (0.0157)

2.675 - 2.725 (0.1053 - 0.1073)

Standard 0.07 - 0.11 (0.0028 - 0.0043)
Limit 0.20 (0.0079)
Flywheel

Runout (Total indicator
reading)

Less than 0.15 (0.0059)

Front plate

Warpage limit

0.2 (0.008)

Cylinder head

Head surface distorsion

Standard Less than 0.07 (0.0028)
Limit 0.2 (0.008)
Minimum height 89.7 (3.532)

EM-105



__ENGINE LUBRICATION & GOOLING SYSTEMS

SECTION Lc |

LC




ENGINE LUBRICATION &
COOLING SYSTEMS

SECTION

CONTENTS

PREPARATION ... e, 2 Oil COOIBT i 18
PRECAUTION ... 3 Oil Jet e, 19
ENGINE COOLING SYSTEM .............ccceeeene 20
1 1 KA24E C ] Cooling Circuit ........... s 20
ENGINE LUBRICATION SYSTEM oo 4 System Inspection .........ccoooiiiiiiiiiiiiien, 21
LUbrCAtion CifCUit ..........ovvv.rveeerrrreererererenss 4 Water Pump ......c...ooe.. e 22
Oil Pressure CRECK .o 5 Thermostat ............ e 24
Ol PUMP et 6 Radiator oo 25
ENGINE COOLING SYSTEM ..o 8 Cooling Fan .o 25
Cooling GirCuit ... e 8
System Check ......ccccoveverieiicriiiicneee 8 . 1 KAZ4E | -
Water PUMD .cevvereciiieee et 9 SERVICE DATA AND SPECIFICATIONS
Thermostat ..o 10 (S.D.S.) oo 26
Radiator ...ccocoeiiieieiieei e 12 Engine Lubrication System ......................... 26
Cooling Fan ............ccce..... et e—————— e 12 Engine Cooling System ........cccccccvvveeeennn.. 26
[ 1 TD27T ] [ ] TD27T [ : 3
ENGINE LUBRICATION SYSTEM .................... 13 SERVICE DATA AND SPECIFICATIONS
Lubrication Gircuit .........ccoiieiiiiiiiniiiieenn. 13 (S.D.S.) i 27
Oil Pressure Check ..........civeiieiieiiiiicineennn, 14 Engine Lubrication System ...........ccccccunneen 27
Ol PUMP .ot 15 Engine Cooling System ...........cccooenrreennnen. 27

Oil Filter Bracket ............. e 17



PREPARATION

Engine application

SPECIAL SERVICE TOOLS
Tool number | Description
Tool name KA2 iE...——i
ST25051001
Oil pressure
gauge ' X
ST25052000 | Adapting oil pressure gauge to
Hose cylinder block
X
EG17650301 | Adapting radiator cap tester to
Radiator cap | radiator filler neck
tester adapter X
WS39930000 | Pressing the tube of liquid gas-
Tube presser ket
X

TD27T

e —————
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PRECAUTION

LIQUID GASKET APPLICATION PROCEDURE

a. Before applying liquid gasket, use a scraper to remove all
traces of old liquid gasket from mating surface.
b. Apply a continuous bead of liquid gasket to mating sur-
faces. :
(Use Genuine Liquid Gasket or equivalent.)
e Be sure liquid gasket is 3.5 to 4.5 mm (0.138 to 0.177 in)
wide (for oil pan).
Groove Bolt hole e Be sure liquid gasket is 2.0 to 3.0 mm (0.079 to 0.118 in)
wide (in areas except oil pan).
sems7ic | c¢. Apply liquid gasket to inner sealing surface around hole

perimeter area.

(Assembly should be done within 5 minutes after coating.)
d. Wait at least 30 minutes before refilling engine oil and en-

gine coolant.
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'ENGINE LUBRICATION SYSTEM -

S$T25052000

ST25051001

SLC770A

Oil Pressure Check

WARNING:

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

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

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

3. Install pressure gauge.

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

5. Check oil pressure with engine running under no-ioad.

Approximate discharge pressure

Engine rpm kPa (bar, kg/cm?, psi)
Idle speed More than 78 (0.78, 0.8, 11)
3,000 ) 412 - 481 (4.12-4.81,4.2-4.9, 60 - 70)

If difference is extreme, check oil passage and oil pump for oil
leaks. .
6. Install oil pressure switch with sealant.
Use proper liquid gasket.
Oil pressure switch:
[@: 16 -21 N'-m (1.6 - 2.1 kg-m, 12 - 15 ft-Ib)
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ENGINE LUBRICATION SYSTEM

Oil Pump

D

/ * .
o N
[O] 6-10(06-10,43-73)
(O] : Nm o, ft-1b)
[ 11-15¢1.1-15.8-11)

(» Drive spindie ®
(@ Gasket @
(® Pump body
(® Rotor assembly 'O}
(® Inner rotor D)
SLC184A

NLCO006
Outer rotor @ Regulator valve
Pump cover @ Regulator valve sét
Cap @@ Chamfer
Washer (9 Pump cover
Spring (9 Outer rotor

e Always replace with new oil seal and gasket. .

e When removing oil pump, turn crankshaft so that No. 1 pis-
ton is at T.D.C. on its compression stroke. .

¢ When installing oil pump, align punchmark on driv
dle and oil hole on oil pump.

e spin-
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ENGINE LUBRICATION SYSTEM
Oil Pump (Cont’d)

REGULATOR VALVE INSPECTION
1. Visually inspect components for wear and damage.
¢ 2. Check oil pressure regulator vaive sliding surface and valve
W spring.
‘ 3. Coat regulator valve with engine oil and check that it falls
smoothly into the valve hole by its own weight.
if damaged, replace regulator valve set or oil pump assembly.

e

ELO76

OIL PRESSURE RELIEF VALVE INSPECTION

Inspect oil pressure relief valve for movement, cracks and
breaks by pushing the ball. If replacement is necessary, re-
move valve by prying it out with suitable tool.

Install a new valve in place by tapping it.

\O ” 7 sLciesa

OIL PUMP INSPECTION
®>, Using a feeler gauge, check the following clearances.
Unit: mm (in)
Rotor tip‘clearance ©) Less than 0.12 (0.0047)
Quiter rotor to body clearance @ 0.15 - 0.21 (0.0059 - 0.0083)
Side clearance (with gasket) ® 0.04 - 0.08 (0.0016 - 0.0031)

If it exceeds the limit, repiace gear set or entire oil pump
assembly.

SLCO026

; SLC732
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ENGINE COOLING SYSTEM

Cooling Circuit

« Thermostat: Open
<@gz Thermostat: Closed

Throttle body

)

intake manifold

A Radiator
m 1 Water outlet
Intake manifold
Cylinder head Thermostat

)

Heater

< Cylinder block

)

Cylinder block
water galiery

f

Water pump

|

Thermostat housin
=] g

(Front cover)

SLC186A

System Check

‘WARNING:

Never remove the radiator cap when the engine is hot; serious
burns could be caused by high pressure fluid escaping from
the radiator.

Wrap a thick cloth around cap and carefully remove the cap by
turning it a quarter turn to allow built-up pressure to escape
and then turn the cap all the way off.

CHECKING COOLING SYSTEM HOSES

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

Hose adapter

SLC771A

i

[ 16-21Nm

(1.6 - 2.1 kg-m,
\ 12-1510)

~ SLC187A

Scraper

SLC188A

System Check (Cont'd)
CHECKING COOLING SYSTEM FOR LEAKS
To check for leakage, apply pressure to the cooling system
with a tester.

Testing pressure;

98 kPa (0.98 bar, 1.0 kg/cm?, 14 psi)

CAUTION:
Higher than the specified pressure may cause radiator dam-
age.

' CHECKING RADIATOR CAP

To check radiator cap, apply pressure to cap with a tester.

Radiator cap relief pressure:
78 - 98 kPa (0.78 - 0.98 bar, 0.8 - 1.0 kg/lcm?, 11 -14

psi)

Water Pump

INSPECTION ~
Check for excessive end play and rough operation.

INSTALLATION

o Remove liquid gasket from mating surface of pump housing
using a scraper.
Be sure liquid gasket in grooves is also removed.

o Remove liquid gasket from mating surface of cylinder
block.

o Clean all traces of liquid gasket using white gasoline.

LC-9



ENGINE COOLING SYSTEM

[ KA24E

Cut here

NLC007

Diameter of liquid gasket:
2.0- 3.0 mm (0.079 - 0.118 in)

SLC3g1A

Liquid
- gasket

N/ @?
O] 7-8Nm (0.7-08 kgm,

5.1 - 5.8 ft-b)

Water inlet
aterinie SLC192A

prer

‘ Jiggle vaive %

<

Air bleeder

SLCog7

Water Pump (Cont'd)

e Cut off tip of nozzle of liquid gasket tube at point shown in

figure.

e Use Genuine Liquid Gasket or equivalent.

e Apply a continuous bead of liquid gasket to mating surface

of pump housing as shown.

Thermostat
INSPECTION

1. Check for valve seating condition at normal temperatures.

It should seat tightly.

2. Check valve opening temperature and maximum valve lift.

Standard type

Optional type

Valve opening temperature °C (°F)

76.5 (170)

82 (180)

Max. valve lift mm/°C (in/°F)

8/90 (0.31/194)

8/95 (0.31/203)

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

ing temperature.

o After installation, run engine for a few minutes, and check

for leaks.

LC-10



ENGINE COOLlNG SYSTEM .

SLC790

Cut here

NLC007

Diameter of liquid gasket:
2.0-3.0 mm (0.79 - 0.118 in)

SLC824

“Thermostat (Cont'd)

INSTALLATION

¢ Remove liquid gasket from ma’nng surface of thermostat
using a scraper.

o Similarly, remove liquid gasket from mating surface of cylin-
der block. .

o Clean all traces of liquid gasket using white gasoline.

o Cut off tip of nozzle -of liquid gasket tube at point shown in
figure.
¢ Use Genuine Liquid Gasket or equivalent.

e Apply a continuous bead of liquid gasket to mating surface
of water inlet.

LC-11



ENGINE COOLING SYSTEM |

Radiator

0] : Nm (kg-m, ft-Ib)

@ Radiator cap

@ Radiator drain plug

@ Radiator rubber mounting
@ Radiator shroud

@ Radiator upper hose
@ Radiator lower hpse
@ Reservoir tank

ELCO036

O] 6-10(06-10,43-72) \@r

\
[ s-10
©6- 1.o,f
43-7.2)

[ : Nm kg-m, tt-ib)

7
E ST
! \ Fan

Puliey

coupling

Fan

ELCO39

¢ ATTTITIIT, &
'.h-—l-

SLCo72

' CAUTION:

When filling radiator with coolant, refer to MA section.

Cooling Fan ;
DISASSEMBLY AND ASSEMBLY —

INSPECTION

Check that fan coupling operates smoothly, that there is no oil
leakage and that bimetal is not bent.

LC-12



ENGINE LUBRICATION SYSTEM

Lubrication Circuit

Oil cooler

assembly S

o
)y bt

Iy

Y

WS

S
¢

Oil fitter
Oil pump gear

Oil jet (for piston & cylinder)
Qil jet (for gear train)

Note: Qil gallery in cylinder block

—=—--— By-pass passage

Q:::.! Oil passage

—=—— Return to oil pan

. Regulator
vaive T

Oil pump drive
shaft bushing

S

Engine oil
{ cooler y
: Main gil galies
Qi pump ! galiery
relief vaive l__ Oit filter _J N Ol cooier
relief valve { relief valve
Rocker shaft Camshaft
5 bearing
Valve lifter

Oujet | [Man veanng] [ onjer | [Klereca ]

. Idi T
Piston, piston Crankshaft Gear train tg:gwi%za

pin & {}
cylinder wall
Connecting
> rod ‘
Vacuum pump bearing !

Oll strainer k: — Oilpan e R R -
J SN

LC-13
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ENGINE LUBRICATION SYSTEM TD27T

Oil Pressure Check
WARNING:

¢ Be careful not to burn yourself, 'as the engine and oil may
be hot. _ )
e Oil pressure check should be done in “Neutral” gear
- position.

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

3. Install pressure gauge.

$T25051001 . - : -
i 4. Start engine and warm it up to normal operating tempera
N - -i ture.
N r.‘#.\. 5. Check oil pressure with engine running under no-oad.
: /‘)\$©t.\ Approximate discharge pressure
N7 3 . pproximate discharge Pf€
?’» \’W‘ O~ Engine rpm kPa (bar, kg/cm?, psi)
§Q X~ / Idle speed More than 78 (0.78, 0.8, 11)
‘ 725052°°° 3,000 294 - 392 (2.94 - 3.92, 3.0 - 4.0, 43 - 57)
<l ) . i
& sLcoosa | I difference is extreme, check oil passage and oil pump for oil

leaks.
6. Install oil pressure switch.
Use proper liquid sealant.
Oil pressure switch:
[):10- 13 N'm (1.0 - 1.3 kg-m, 7 - 9 ft-Ib)

LC-14



ENGINE LUBRICATION SYSTEM TD27T |

Oil Pump

Oil pump

[C] 13-19 Nm
{13 - 1.9 kg-m,
9- 11 fi-ib)

SLCO20L‘

Fire wire

SLC967

OIL PUMP INSPECTION
1. Inspect pump body, gears and drive shaft for wear and
damage.

2. Using a feeler gauge and fuse wire, check the following
clearances. .

Gear side clearance:
Less than 0.13 mm (0.0051 in)

Gear backiash:
Less than 0.43 mm (0.0169 in)

LC-15



ENGINE LUBRICATION SYSTEM

Oil Pump (Contd)

3. Measure inside diameter “A” of bushing.
A: 13.012 - 13.098 mm (0.5123 - 0.5157 in)

4. Measure outside diameter “B” of drive gear shaft.
B: 12.974 - 12.992 mm (0.5108 - 0.5115 in)
5. Calculate oil pump bushing clearance.
Oil pump bushing clearance (A - B):
Less than 0.15 mm (0.0059 in)

SLCg8Y

If it exceeds the limit, replace oil pump bushing or entire oil
pump assembly. :

« When installing oil pump, the boit
should be tightened in two or three —
stages according to numerical order.

o After installation, ascertain that ofl
pump turns smoothly by hand.

Tightening order -

O t3-19nm-
(13- 19 kgm,
9-11 fib)

NLGCOO8




ENGINE LUBRICATION SYSTEM ‘

Qil Filter Bracket

®
)| m-as(an-s.o,m-g
S
=
[O): N-m (kg-m, ft-Ib)
NLCOOy
® O-ring ® Oil filter ® Oil filter relief valve
@ Oil pump relief valve @® Oil filter bracket

OIL PUMP RELIEF VALVE INSPECTION

1. Visually inspect components for wear and damage.

2. Coat relief valve with engine oil and check that it falls
smoothly into the valve holy by its own weight.

If damaged, replace oil pump relief valve set.

- OIL FILTER RELIEF VALVE INSPECTION

Inspect oil filter short valve for movement, cracks and breaks
by pushing the ball.
If damaged, replace oil filter bracket assembly.

LC-17



ENGINE LUBRICATION SYSTEM TD27T

Oil Cooler

[0 16- 21
(16-2.1,12-15)

[Uj : N-m {kg-m, ft-ib)

29-49
(3.0 -5.0, 22 - 35)

[C] 29-49
(3.0 - 5.0, 22 - 36)

NLCO10

@ Oil pressure switch
(@ Regulator valve

@ Oil cooler element ® O-ring
@ Oil cooler reiief valve

OIL COOLER RELIEF VALVE INSPECTION

Inspect oil cooler relief valve for movement, cracks and breaks
by pushing the ball.
if damaged, replace oil cooler relief valve set.

REGULATOR VALVE INSPECTION

1. Visually inspect components for wear and damage.

2. Coat regulator vaive with engine oil and check that it falls
smoothly into the valve hole by its own weight.

If damaged, replace regulator valve set.

LC-18



ENGINE LUBRICATION SYSTEM

SLCO15

SLC325A

Qil Jet

INSPECTION (For gear train)

Make sure that the holes are not clogged. Clean them with a
wire if necessary.

Qil jet has to be installed with oil hole facing crank gear and
idler gear.

INSPECTION (For piston)

1. Blow through outlet of oil jet and make sure that air comes
out of inlet.

2. Push cut-off valve of oil jet bolt with a clean resin or brass
rod and make sure that cut-off valve moves smoothly with
proper repulsion.

When installing oil jet, align oil jet’'s boss with hole on cylinder
block.
Oil jet bolt:
[0):29 - 39 N'm
(3.0 - 4.0 kg-m, 22 - 29 ft-ib)

Dimension “D"”:
22 mm (0.87 in)
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ENGINE COOLING SYSTEM

Cooling Circuit

Turbocharger Therr_nostat

ngine oil cooler Cylinder block

t v | ]

Cylinder head ' = . < J

<z Under cold conditions

NLCO11
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ENGINE COOLING SYSTEM

System Inspection

CHECKING HOSES

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

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

SLC613

CHECKING COOLING SYSTEM FOR LEAKS

Apply pressure to the cooling system by means of a tester to
check for leakage.
Testing pressure:
98 kPa (0.98 bar, 1.0 kg/cm?, 14 psi)
CAUTION:
Higher than the specified pressure may cause radiator dam-
age.

SMA990A
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ENGINE COOLING SYSTEM

Water Pump
REMOVAL AND INSTALLATION

Drain coolant from drain plugs on cylinder block and radiator.

Cylinder block drain plug:
(Use proper sealant)
[0]:20 - 29 N'm

(2.0 - 3.0 kg-m, 14 - 22 ft-Ib)

M8

[O] 16- 21 (1.5-2.1,12-15)—\
M10 ' @@/\

[C] 30-41@.1-42,22-30)
o
®

Cooling
fan

fan puliey & coupling

\_[Uj 7-9

(0.7 - 0.9, 5.1 - 6.5) [O): N-m (kg-m, tt-ib)
SLCO78

CAUTION: :

e When removing water pump assembly, be careful not to
spill coolant on drive beit.

¢ Water pump cannot be disassembled and should be re-
placed as a unit.

o Always replace with new gasket. :

e After installing water pump, connect hose and clamp se-
curely, then check for leaks using radiator cap tester.

LC-22



ENGINE COOLING SYSTEM . TD27T

SLC979

SLC244

SLC245

Water Pump (Cont'd)

INSPECTION

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

2. Check the water pump bushing for excessive end play and
irregular movement.

3. Check fan coupling for rough operation, oil leakage or bent

bimetal.

The water pump and fan coupling cannot be disassembled and
should be replaced as a unit.

LC-23



ENGINE COOLING SYSTEM

Thermostat

[q : N'm (kg-m, ft-Ib)

O] 16-21 (16-21,12-15)

[0 16-21(16-21,12-15)
a» g/

(20 -3.0,14-22)

NLCO13
@ Water outlet (® Water temperature sensor @ Water temperature sensor
@ Thermostat with jiggle valve (E.G.R.) Water temperature sensor (Glow)
(@ Rubber seal Cable colours: Cable colours:
(@ Water connector Green/Red Black
(® Thermostat housing Light green/White Yellow/Black
CAUTION:

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

for leaks.

» Be careful not to spill coolant over engine compartment.

Place a rag to absorb coolant.

INSPECTION

it should seat tightly.

1. Check for valve seating condition at ordinary temperatures.

2. Check valve opening temperature and maximum valve lift.

Standard type

Optional type

Valve opening temperature °C (°F) 82 (180) 88 (190)
, o 1o 8/95 8/100
Max. valve lift mm/°C (in/°F) (0.315/208) (0.315/212)

] SLC343 |

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

ing temperature.
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ENGINE COOLING SYSTEM

Radiator

(0.33-0.43,24-3.1)

[O] :N-m (kg-m, #t-Ib)

() Radiator cap

@ Radiator drain plug

@ Radiator rubber mounting
(8 Radiator shroud

@ Radiator upper hose

@ Radiator iower hose

(:) Reservoir tank
Temperature switch

ELCO38

Pulley
Fan
\ \ coupling
Fan
[ s-10
©6-10, f
43-72)_/ _
[T : Nm (kg-m, tt-1b) ELCO39

) ATTITHTS )
O R L

SLCo72

CAUTION:
When filling radiator with coolant, refer to MA section.

Cooling Fan
DISASSEMBLY AND ASSEMBLY

INSPECTION

Check fan coupling for irregular operation, oil leakage or bent
bimetal.

LC-25



SERVICE DATA AND SPECIFICATIONS (SD.S)

Engine Lubrication System

Oil pressure check Oil pump
Unit: mm (in)
. Approximate discharge pressure Rotor tip clearance Less than 0.12 (0.0047)
Engine rpm kPa (bar, kgicm?, psi) :
! - Outer rotor to body clearance 0.15 - 0.21 (0.0059 - 0.0083)
Idie speed More than 78 (0.78, 0.8, 11) Side clearance (with gasket) | 0.04 - 0.08 (0.0016 - 0.0031)
3,000 412 - 481 (4.12 - 4.81, 4.2 - 4.9, 60 - 70)
Engine Cooling System
Thermostat Radiator
Unit: kPa (bar, kg/cm?, psi)
Standard type | Optional type Cap relief pressure 78 -98 (0.78 - 0.98, 0.8 - 1.0, 11 - 14)

Valve opening temperature

“°C (F)

Leakage test pres-

76.5 (170) 82 (180) sure

Maximum valve lift

mm~C (in/°F)

98 (0.98, 1.0, 14)

8/90 (0.31/194) | 8/95 (0.31/203)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

TD27T]

Oil pressure check

Engine Lubrication System
Oil pump

Unit: mm (in)

Gear side clearance

Less than 0.13 (0.0051)

Gear backlash

Less than 0.43 (0.0169)

Oil pump bushing clearance

Less than 0.15 (0.0059)

Oil pump bushing inside

. Approximate discharge pressure
Engine rpm kPa (bar, kg/cm?, psi)
idle speed More than 78 (0.78, 0.8, 11)
3,000 294 - 392 (2.94 - 3.92, 3.0 - 4.0, 43 - 57)
Thermostat

diameter

13.012 - 13.098
(0.5123 - 0.5157)

Drive gear shaft outside
. diameter

12.974 - 12.992
(0.5108 - 0.5115)

Engine Cooling System
Radiator

Unit: kPa (bar, kg/cm?, psi)

Standard type

Optional type Cap relief pressure

Valve opening

temperature °C (°F)

82 (180)

78 - 98 ,
(0.78 - 0.98, 0.8 - 1.0, 11 - 14)

88 (190) Leakage test pressure

Max. valve lift
mm/°C (in/°F)

8/95
(0.315/203)

98 (0.88, 1.0, 14)

8/100
(0.315/212)

LC-27



ENGINE FUEL &
'EMISSION CONTROL SYSTEM

SECTION E F & E c




ENGINE FUEL &
EMISSION CONTROL SYSTEM

SECTION E F & Ec

CONTENTS

C ] KA24E | ]
PREPARATION ....................... s 3
PRECAUTIONS ..., 4
ENGINE AND EMISSION CONTROL OVERALL
SYSTEM .. e 5
E.C.C.S. Component Parts Location ............. 5
- System Diagram .......ccooiorii e, 7
System Chart ..., 8
Vacuum Hose Drawing .......cccccccviieevvneeininen, ]
Circuit Diagram ........cc.ceeeeeeveiveniveeieeceeerreeen, 10
ENGINE AND EMISSION CONTROL PARTS
DESCRIPTION ......cooooviriiiiiriiieiii e, 11
E.C.C.S Control Unit (E.C.U.) .cccoeeeiinnnn, 11
Crank Angle Sensor .......cceceeieceiceeie e, 11
Air Flow Meter ... 11
Engine Temperature Sensor ....................... 12
Throttle Sensor & Soft idle Switcth ............. 12
Fuel INJeCIOr ....ovvveeivie i, 12
Pressure Regulator ..........cccccvvvevveeenierinnen, 13
Exhaust Gas Sensor .........ccccvcveiieeenineinnn. 13
Fuel PUMP ..o, 13
Power Transistor .........c.ccccevevvicvciiniveeneiennnn., 13
idle Air Adjusting (LA.A)) Unit ..ol 14
Auxiliary Air Control (A.A.C.) Valve ............. 14
Power Steering Oil Pressure Switch ........... 14
Vehicle Speed Sensor ..........oovevevvieveivvennenn. 14

Exhaust Gas Recirculation (E.G.R.) Valve . 14
Back Pressure Transducer (B.P.T.) Valve .. 15
Air Induction Valve (A.LV.) ..o 15
A.LV. Control Solenoid Valve
E.G.R. & Canister Control Solenoid Valve .. 15

S.C.V. Control Solenoid Valve .................... 15
Fuel Filter ... 15
Carbon Canister ........ccooivveiiiiieiiiiee e, 16
Diagnostic Connector for CONSULT .......... 16
Air Temperature Sensor .........cccceevveeeeereeenss 16
ENGINE AND EMISSION CONTROL SYSTEM
DESCRIPTION ........ccocooiiiiiiiiiie 17
Fuel Injection Control .........cccccceeveniiiiecrnnnnn. 17
Ignition Timing Control .......ccccccccvvviienveeeenn, 19
Idie Speed Control ..., 21
Fuel Pump Control .......cooevvivceeiiiniieeeene, 22
Air Induction Valve (A.L.V.) Control ............. 22
E.G.R. (Exhaust Gas Recirculation)
Control ..o 23
Swirl Control Valve (S.C.V.) Control ........... 24
Acceleration Cut Control ...........ccccevvvevnnnninne 25
Exhaust Gas Sensor Heater Control ........... 25

IDLE SPEED/IGNITION TIMING/IDLE MIXTURE

RATIO INSPECTION ..........cccoeovviiiiiee e 27

TROUBLE DIAGNOSES ..............ooovvvvrviieeeninnne 35
Contents ... 35

FUEL INJECTION CONTROL SYSTEM

INSPECTION ... 166
Releasing Fuel Pressure ........................... 166
Fuel Pressure Check .........cc.coevvvvvneiieennnn. 166
Injector Removal and Installation .............. 167
Fast Idle Inspection and Adjustment ......... 167

EVAPORATIVE EMISSION CONTROL

SYSTEM ... 169
Descriplion .....ooovieeeeie e 169
INSPection ...cccccocieii 169




CRANKCASE EMISSION CONTROL

SYSTEM e 171
DesCription .....cccvveieeeeeeeceee s 171
[[9T57 o1=Tox (1) o TN U R 171

SERVICE DATA AND SPECIFICATIONS

(SD.S.) oo 172
General Specifications ..........cccccccccnnn 172
Inspection and Adjustment ...................... 172

C ] TD27T | |

PREPARATION ..., 173

INJECTION SYSTEM ..., 177
Fuel System ... 177

INJECTIONPUMP ...........oooiiiiiines ... 179
Removal ... 180
Disassembly ....ccooveeiiiii 181
Inspection ..o, 189
ASSEMDIY ..o 190
Testing of Injection Pump ... 205
Installation ......coooeeviriieee 211
Adjustment ... 2183

INJECTION NOZZLE ............ccovvereeeeeeeens 215
Removal and Installation ............ccccoeeeneeee. 215
Disassembly .....ccccocvieieiiiiiiiiiieieccee, 215
Inspection ..o 216
Cleaning ...ccccoeeeeeieeieieeeeee e 216
Assembly Lo 217
Test and Adjustment .........cccooeiiiiiiiccinenenne 218

FUEL SYSTEM CHECK ..........c.cccoiiiniee 220
Priming Pump Check ..., 220
Fuel Cut Solenoid Valve ..............ccoeeee. 220
Cold Start Device ........cooeviviimiiiiieeen 220

BLEEDING THE FUEL SYSTEM ................ 221

FUELFILTER ..o v 222
Fuel Return Control System ..................... 222
Circuit Diagram ......ccoeeeeveiviiiiciiiiieneee e, 223

Descriplion .......ccoveeiiiieieiceee e
Operation .......c.c.oiviiiniieeee e
Inspection .........cccoccevvrrinvnen. e
SOLENOID TIMER ............cccccevviiieiiiiiiiee,
Description ...,
Operation .......ccooeevvieeeeeiie e
InsSpection .......cccccciiiciii e
POTENTIOMETER
Removal
Inspection
Installation
Adjustment on Test Bench ..........ccooeeveies
CRANKCASE EMISSION CONTROL
SYSTEM ...
Description ...
inspection
QUICK-GLOW SYSTEM ..o
System Parts Location
Circuit Diagram ........coooccivvnveicesceeee e
Wiring Diagram ......c.coovvveeeiiiiiiiicccs
Description ...,
Trouble Diagnoses ..........cccccceveveciveeienenns
Component Parts Basic Check .................
EGR.SYSTEM ...
System Parts Location ............c.ccccco..oonee
System Diagram ........c.ccccoovveeiiiiieeeir i
System Chart ......ccoooocvreceeie e
Circuit Diagram ......ccccoeeiivieeeeie e,
Wiring Diagram ....... e eaaeetateoannnann e eaennan
Descriplion ..o,
Component Parts Basic Check .................
FAST IDLE CONTROL DEVICE (F.LC.D.) .....
System Vacuum Circuit ...........cocvveeeuenn...
SERVICE DATA AND SPECIFICATIONS
(S.D.S.) e
Injection PUMP ..c.oooovviiviiiiee e

When you read wiring diagrams:
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| PREPARATION KA2AE

SPECIAL SERVICE TOOL

Tool numbejr Description

Tool name | P

EG11160000 Measuring engine speed

Adapter harness

e
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PRECAUTIONS

FUEL PUMP

Do not operate fuel pump when there is
no fuel in lines.

Tighten fuel hose ciamps to the specified
torque.

E.C.U.

Do not disassembie E.C.C.S. control unit
(E.C.U.).

Do not turn diagnpsis mode selector
forcibly.

If a battery terminal is disconnected, the
memory will return to the ROM vaiue. The

However, this is npt an indication of a
problem. Do not replace pars because of
a slight variation.

BATTERY

Always use a 12 volt battery as power
source.

Do not attempt to disconnect battery
cables while engine is running.

.

WHEN STARTING

Do not depress accelerator pedal when
starting.

Immediately after starting, do not rev up
engine unnecessarily.

Do not rev up engine just prior to
shutdown.

EF & EC4

WIRELESS EQUIPMENT

L 2

1)

2)

3)

4)

When instaliing C.B. ham radio or a
mobile phone, be sure to observe the
following as it may adversely affect
electronic control systems depending on
its installation location.

Keep the antenna as far as possible away
from the eiectronic contro! units.

Keep the antenna feeder line more than
20 cm (7.9 in) away from the harmness of
electronic controls.

Do not iet them run paralie! for a long
distance. .
Adjust the antenna and feeder line so that
the standing-wave ratio can be kept
smaller.

Be sure to ground the radio to vehicie
body.

INJECTOR

L

Do not disconnect injector harness
connectors with engine running.

Do not apply battery power directly to
injectors.

E.C.C.S. PARTS HANDLING

Handle air low meter carefuliy to avoid
damage.

Do not disassemblie air flow meter.

Do not clean air fiow meter with any type
of detergent.

Do not disassemble auxiliary air controt
vaive.

Even a slight leak in the air intake system
can cause serious problems.

Do not shock or jar the crank angle
sensor.

E.C.C.S. HARNESS HANDLING

Securely connect E.C.C.S. harness
connectors.

A poor connection can cause an extremely
high (surge) voitage to develop in coil and
condenser, thus resulting in damage to
iCs.

Keep E.C.C.S. harness-at least 10 cm (3.9
in) away from adjacent harnesses, to
prevent an E.C.C.S. system malfunction
due to receiving external noise, degraded
operation of ICs, etc.

Keep E.C.C.S. parts and harnesses dry.
Before removing parts, turn off ignition
switch and then disconnect battery ground
cable.

EEF101



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

E.C.C.S. Component Parts Location

@& - ——
- w Fuel pump

[on
D]éi] { E Fuel tank
= E L J

KD

Exhaust tube

Exhaust gas sensor

E.C.C.S. control unit

EEF102
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E.G.R. & canister!
control solenoid

vaive
(3?122 Jﬁ -

]
A.LV. control
solenoid valve

Ignition coil and
power transistor

Air flow meter

Throttie sensor :
)
‘E—épa
L2

temperature Injector
sensor angle sensor

SCV control
solenoid
valve

Throttle
chamber

Air flow meter

Throttle sensor

B5.C.V. actuator
E.G.R. valve

EEF103
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203 % 43

pOL333

>—&—! —|—— —

ALV, control
solenoid valve .

— <

ﬂ_ig —T~

Air cleaner

E.GR. &
canister
control

Vi

[

tank

]

Distnbutor

ALV, unit

‘ J || Air temperature I
‘ '——r——L‘ s sensor ! EC.CS.
i control
: i j ’ ‘ } unit
] L | M Air fow I | ‘
T i : meter (Hot ! ’ L
|L I 1 wire type) )
| T F.I1.C. ' l
— | ! Power
% 1 transistor
A.AC. vaive !
Throttle _ )
sensor |
solenoid valve ]
S.C.V. control - W
[solenoid valve — —
Pressure (3 3
_‘ regulator Ca=s
: J
T
B.P.T. valve ] ]
Spark plug
-
Engine } §
temperature g—'
sensor Fuel tank
\.
——— 7T .
Fuel pump
‘I D, Exhaust
Muffler Catalyst = | Y gas sensar O

Activated carbon

canister

Parking/Neutral switch

uje.lﬁegq wiaisAs




E.C.C.S. CONTROL SYSTEM

Crank angle sgnsor

System Chart

Air fiow meter

Engine temperature sensor

Exhaust gas sepsor

) 4

Ignition switch

Starter switch

Throttle sensor

Air conditioner switch

Thermo control amp.

Neutral switch

Vehicle speed sengor

¥

Power steering oil pressure switch

Battery

Air temperature sengor

ECCS.
control
unit

Fuel injection &
mixture ratio control

Ignition timing control

Idie speed confrol

A.LV. control

E.G.R. control & activated
carbon canister control

Fuel pump contro}

AVAVAVAVAVAVAVY

S.C.V. (8wirl control vaive)} control

NS

Exhaust gas sensor monitor &
self-diagnosis

S

Exhaust gas sensor heater control

N

Injectors

Power transistor

Auxiliary air control
(A.A.C.) valve

A.LV. control solenoid vaive

E.G.R. & activated carbon can-
ister control solenoid vaive

Fuel pump

Air conditioner relay

S.C.V. control solenoid valve

Check engine light
{on the instrument panel)
or inspection lamp )
{on the control unit)

Exhaust gas sensor heater

o Air flow meter

o Throttle sensor

» Engine temperature sensor
e Air temperature sensor

Fail-safe function
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Vacuum Hose Drawing

To A.LV. solenoid vaive

Pressure regulator —

To canister purge

B.P.T. valve
To canister vacuum ’

E.G.R. & canister
solenoid valive

E.G.R. valve One-Way valve

Intake manifold

To vacuum tank

S.C.V. actuator

EEF264
E.G.R. valve to B.P.T. valve (® S.C.V. solenoid valve to S.C.V. actuator
B.P.1|. valve to 3-way connector 49 S.C.V. solenoid valve to vacuum tank
3-way connector to E.G.R. & canister solenoid valve @ Vacuum tank to one-way valve
3.way connector to activated carbon canister (vacuum @ One-way valve to 3-way connector
port) @ 3-way connector to throttle chamber
S.C.V. solenoid valve to 3-way connector 3-way connector to 3-way connector
£.G.R. & canister solenoid valve to 3-way connector @ 3-way connector to pressure reguiator
3-way connector to throttle chamber 3-way connector to A.LV. solenoid valve
£.G.R. & canister solenoid valve to throttle chamber {@ Throttle chamber to activated carbon canister (purge
port)
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION [ KA24E

E.C.C.S. Control Unit (E.C.U.)

The E.C.U. consists of a microcomputer, an inspection lamp, a
diagnostic mode selector, and connectors for signal input and
output and for power supply. The unit controls the engine.

SEF297H

Sealed cover
Rotor head

Crank Angle Sensor

Light emitting . T The crank angle sensor is a basic component of the entire
Light ] E.C.C.S. It monitors engine speed and piston position, and

sends signals to the E.C.U. to control fuel injection, ignition
,,,,,, timing and other functions.

The crank angie sensor has a rotor plate and a wave-forming
circuit. The rotor plate has 360 slits for 1° signal and 4 slits for
180° signal. Light Emitting Diodes (L.E.D.) and photo diode~-
are built in the wave-forming circuit.

L Rotor plate When the rotor plate passes between the L.E.D. and the photo

SEF6138 | diode, the slits in the rotor platé continually cut the light being
transmitted to the photo diode from the L.E.D. This generates
rough-shaped pulses which are converted into on-off signals
by the wave-forming circuit, which are then sent to the E.C.U.

Photo diode

Wave
forming circpit

—

80° signal slit for No. 1 cylinder

T . .
\\\\\\\\\\““ it 1° signal slit
,
S “,
S 2
Z

180° signal slit

WLy
\\\\\\\\\\\\ " iy, »

Rotor plate

SEF853B
Air Flow Meter
The air flow meter measures the mass flow rate of intake air.
Battery Measurements are made so that the control circuit will emit an-.
| _source = electrical output signal corresponding to the amount of hec
Air flow | Output voltage ECCS dissipated from a hot wire placed in the stream of intake air.
metgr  © 7 control The airflow past the hot wire removes the heat from the hot
c | Ground 109 wire. The temperature of the hot wire is very sensitive to the
mass flow rate. The higher the temperature of the hot wire, the

greater its resistance value. This temperature change (resis-
tance) is determined by the mass air flow rate. The control cir-
SEF285H |  cuit accurately regulates current (1) in relation to the varying re-
sistance value (R,)) so that V, always equals Vg. The air flow
meter tfransmits a voltage value V, to the control unit where
the output is converted into an intake air signal.

Temperature -
compensatiop resistor

®-

i > E. / Hot
Aif flow => Rkg Rug wire

=
Regz Vs RA;JVA

Lo
R . Hot wire resistance
Rk : Tpmperature compensation resistance
Ra, Re  : Constant resistance SEF6178B
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Sensor

N

. Gakket

Terminal

SEF594K

g

Engine Temperature Sensor

The engine temperature sensor detects the engine tempera-
ture, which is dependent on engine coolant temperature, and
transmits a signal to the E.C.U.

The temperature sensing unit employs a thermistor which is
sensitive to the change in temperature. Electrical resistance of
the thermistor decreases in response to the temperature rise.

Throttle Sensor & Soft Idle Switch

The throttle sensor responds to the throttle valve position
which, in turn, is determined by accelerator pedal movement.

This sensor is a kind of potentiometer which transforms the

throttle valve position into an output voltage, and transmits it to
the E.C.U. The sensor also detects the opening and closing
speed of the throttle valve and feeds this information as a volt-
age signal to the E.C.U. too.

The throttle valve idle position is determined by the E.C.U. This
positioning system is called the “soft idle switch” and controls
engine operations such as fuel cut.

Supply voltage:
Not used SV (Applied between terminal No. 4 and 6)
, {Full throttle

switch)

idle
switch

6.0

2
Output voltage between Ve

terminal No. 4 and 5 y
4.0

3

4
. }Throtﬂe

sensor

2.0 - -

Qutput voltage between terminal No. 4 and’5 (V)

a
&

0 45 90 135
Throttle valve opening angle (deg)

SEF287D

Nozzie

Needie valve

Terminal

SEFBSQHJ

Fuel Injector

The fuel injector is a small, elaborate solenoid valve. As the
E.C.U. sends injection signals to the injector, the coil in the in-
jector pulls the needle valve back and fuel is released into the
intake manifold through the nozzle. The injected fuel is con-
trolled by the E.C.U. in terms of injection pulse duration.

Brass wire is used in the injector coil and thus the resistance is
higher than a conventional injector.

EF & EC-12



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Isolation
bushing

Holder

Heater pad

Zirconia
tube
SEF406H

Output voltage Vg [V]

Mixture ratio

Ch-e——-  ldeal ratic -— Lean

SEF2880

Qutlet ¢

Fuel damper

Motor

Pump

Relief valve
SEF043C

e
=)

SEF125H

Pressure Regulator

The pressure regulator maintains the fuel pressure at 299.1
kPa (2.991 bar, 3.05 kg/cm?, 43.4 psi). Since the injected fuel
amount depends on injection pulse duration, it is necessary to
maintain the pressure at the above value.

Exhaust Gas Sensor

The exhaust gas sensor, which is placed into the front exhaust
tube, monitors the amount of oxygen in the exhaust gas.

The sensor has a closed-end tube made of ceramic zirconia.
The outer surface of the tube is exposed to exhaust gas, and
the inner surface to atmosphere. The zirconia of the tube com-
pares the oxygen density of exhaust gas with that of atmos-
phere, and generates electricity. In order to improve the gener-
ating power of the zirconia, its tube is coated with platinum.
The voltage is approximately 1V in a richer condition of the
mixture ratio than the ideal air-fuel ratio, while approximately
0V in leaner conditions. The radical change from 1V to 0V oc-
curs at around the ideal mixture ratio. In this way, the exhaust
gas sensor detects the amount of oxygen in the exhaust gas
and sends the signal of approximately 1V or OV to the E.C.U. A
heater is used to shorten the warming-up period.

Fuel Pump

The fuel pump with a fuel damper is a submergible type, and
are located in the fuel tank.

Power Transistor

The ignition signal from the E.C.U. is amplified by the power
transistor, which turns the ignition coil primary circuit on and
off, inducing the proper high voltage in the secondary circuit.
The ignition coil is a small, molded type.

EF & EC-13



screw)

{Through
A.A.C. valve)

oo

Air

&

SEF488K

i
Battery

|

Power steering
oil pressure switch

Radiat&

EEF106

Field plate

-\ Magnetic

SEF624B

SEF632B

Idle Air Adjusting (1.A.A.) Unit

The LA.A. unit is made up of the AA.C. valve and air cut
valve. It receives the signal from the E.C.U. and controls the
idle speed at the preset value under various conditions.

The air cut valve prevents an abnormal rise of idle rpm when
A.A.C. valve operates abnormally.

Auxiliary Air Control (A.A.C.) Valve

The A.A.C. valve is.attached to the throtile chamber.

The E.C.U. actuates the A.A.C. valve by an ON/OFF pulse.
The longer that ON pulse is received, the larger the amount of
air that will flow through the A.A.C. valve.

The A.A.C. valve adjusts idle speed to the specified value,

Power Steering Oil Pressure Switch

The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects the power steering
load, sending the load signal to the E.C.U. The E.C.U. then
sends the idle-up signal to the A.A.C. valve.

Vehicle Speed Sensor

The vehicie speed sensor provides a vehicle speed signal to
the E.C.U.

The speed sensor consists of a reed switch, which is instailed
on the transmission unit and transforms vehicle speed into a
pulse signal.

Exhaust Gas Recirculation (E.G.R.) Valve

The E.G.R. valve controls the quantity of exhaust gas to be led
to the intake manifold through vertical movement of the taper
valve connected to the diaphragm, to which vacuum is applied
in response to the opening of the throttle valve.
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To'E.G.R.
controf valve

Air
filter g

)
Vacuum signal source

Air bleed

Diaphragm

EC344A

SEF230!

SEF317!

f Fuel outlet

!

4 Fueliniet

SEF256A |

Back Pressure Transducer (B.P.T.) Valve

The B.P.T. valve monitors exhaust pressure to activate the
diaphragm, controlling throttle chamber vacuum applied to the
E.G.R. control valve. In other words, recirculated exhaust gas
is controlled in response to positioning of the E.G.R. control
valve or to engine operation.

Air Induction Valve (A.LV.)

The air induction valve sends secondary air to the exhaust
manifold, using a vacuum created by exhaust pulsation in the
exhaust manifold. When the exhaust pressure is below atmo-
spheric pressure (negative pressure), secondary air is sent to
the exhaust manifold. When the exhaust pressure is above at-
mospheric pressure, the reed vaives prevent secondary air
from being sent back to the air cleaner. -

A.LV. Control Solenoid Valve

The A.LV. control solenoid vaive cuts the intake manifold vac-
uum signal for A.L.V. control valve. The A.l.V. control solenoid
valve responses to the ON/OFF signal from the E.C.U. When
the solenoid is off, the vacuum signal from the intake manifold
is cut. When the control unit sends an ON signal, the coil pulls
the plunger downward and feeds the vacuum signal to the
A.LV. contro! valve.

E.G.R. & Canister Control Solenoid Valve

The E.G.R. and canister control systems are controlied only by
the E.C.U. At both low- and high-speed engine revolutions, the
solenoid valve turns on and accordingly the E.G.R. valve cuts

‘the exhaust gas leading to the intake manifold. At the same

time the flow of vapor from the evaporative carbon canister to
the intake manifold will be cut.

S.C.V. Control Solenoid Valve

The S.C.V. control solenoid valve cuts the intake manifold vac-
uum signal for swirl control valve. It responds to the ON/OFF
signal from the E.C.U. When the solenoid is off, the vacuum
signal from the intake manifold is cut. When the control unit
sends an ON signal the coil pulls the plunger and feeds the
vacuum signal to the swirl control valve actuator.

Fuel Filter

The specially designed fuel filter has a metal case in order tc
withstand high fuel pressure.
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

~vachimlin

¢

)

Activated carbo

I

Vapor ling
Purge fine

EEF107

Diagnostic|

connector for CONSULT  gprqog

:IIL_—__I;}————-——
—

SEF165!

Carbon Canister

The carbon canister is filled with active charcoal to absorb
evaporative gases produced in the fuel tank. These absorbed
gases are then delivered to the intake manifold by manifold
vacuum for combustion purposes.

The vacuum in the intake passage upstream of the throttle
valve increases in response to the amount of the intake air.

Diagnostic Connector for CONSULT
The diagnostic connector for CONSULT is beside the fuse box.

Air Temperature Sensor

The air temperature sensor controls ignition timing when the
temperature of the intake air is extremely high, in order not to
cause knocking.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Injection Control
INPUT/QUTPUT SIGNAL LINE

) . i
Crank ahgle sensor Engine speed and piston position

i ir
Air flow neter Amount of intake ai

Y

- Engine temperature
Engine tpmperature sensor 9 P

Y

Exhaust|gas sensor Density of oxygen in exhaust gas

A\ 4

Throttle bensor Throttle valve position

"| EC.CS.
control
unit

| Injector

Throttle valve idle position

Throttle gensor

Y

Neutral gwitch Gear positian

Y

Vehicle $peed sensor Vehicle speed

Y

Start signal

Ignition gwitch

Y

Battery voltage

Battery >
BASIC FUEL INJECTION CONTROL
The amount of fuel injected from the fuel injector, or the length
of time the valve remains open, is determined by the E.C.U"
The basic amount of fuel injected is a programmable value
mapped in the E.C.U. ROM memory. In other words, the pro-
grammable value is preset by engine operating conditions de-
termined by input signals (for engine rpm and air intake) from
both the crank angle sensor and the air flow meter.
VARIOUS FUEL INJECTION INCREASE/DECREASE
N _ COMPENSATION

Start enrichment In addition, the amount of fuel injection is compensated for to

Warm-up enrichment improve engine performance under various operating condi-
tions as listed below:

ET q (Fuel increase)
3 1) When starting the engine
2) During warm-up
3) During acceleration
4y Hot-engine operation
Lo} —w High (Fuel decrease)
Water temperature SEFe23C | 1) During deceleration
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CLOSED LOO
CONTROL
Feedback gignal injection puise

Combust
SEF6398 }

Fuel injection

No. 1 cylinder Il

No. 2 cylinder L

S
1
I

:l’F

No. 3 cylinder 4 L.

No. 4 cylinder -n

n

}-‘—— 1 engine cycle ——m

Simultaneouk injection

SEF876E

I"q/— Injection pulse

No. 1 cylinder
No. 2 cylinder j—L
No. 3 cylinder [_L
No. 4 cylinder n
| 1 engine cycle ——e
L Sequental injection SEF841D

» uer necuon vontrol (Cont’d)

MIXTURE RATIO FEEDBACK CONTROL

Mixture ratio feedback system is designed to precisely control

the mixture ratio to the stoichiometric point so that the three-

way catalyst can reduce CO, HC and NOx emissions. This sys-

tem uses an exhaust gas sensor in the front exhaust tube to

check the air-fuel ratio. The control unit adjusts the injection

pulse width according to the sensor voltage so the mixture ratio

will be within the range of the stoichiometric air-fuel ratio.

This stage refers to the closed-loop control condition. The

open-loop control condition refers to that under which the

E.C.U. detects any of the following conditions and feedback

control stops in order to maintain stabilized fue! combustion.

1) Deceleration

2) High-load, high-speed operatlon

3) Engine idiing :

4) Malfunctioning of exhaust gas sensor or its circuit

5) Insufficient activation of exhaust gas sensor at low engine
temperature

6) Engine starting

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system maonitors the mixture
ratio signal transmitted from the exhaust gas sensor. This feed-
back signal is then sent to the £.C.U. to control the amount of
fuel injection to provide a basic mixture ratio as close to the
theoretical mixture ratio as possible. However, the basic mix-
ture ratio is not necessarily controlled as originally designed.
This is due to manufacturing errors (e.g., air flow meter hot
wire) and changes during operation (injector clogging, etc.) of
E.C.C.S. parts which directly affect the mixture ratio.
Accordingly, a difference between the basic and theoretical
mixture ratios is quantitatively monitored in this'system. it is
then computed in terms of “fuel injection duration” to automati-
cally compensate for the difference between the two ratios.

FUEL INJECTION TIMING

Two types of fuel injection systems are used — simuitaneous
injection and sequential injection. In the former, fuel is injected
into all four cylinders simultaneously twice each engine cycle.

In other words, pulse signals of the same width are simulta-

neously transmitted from the E.C.U. to the four injectors two
times for each engine cycle. :

In the sequential ihjection system, fuel is injected into each cyl-
inder during each engine cycle according to the firing order.
When the engine is being started and/or if the fail-safe system
(C.P.U. of E.C.U.) is operating, simultaneous fuel injection is
used.

When the engine is runnmg sequential fuel injection is used
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FUEL SHUT-OFF

Fuel to all cylinders is cut off during deceleration or high vehi-
cle speed or high engine speed operation.

Ignition Timing Control

INPUTIOPTPUT SIGNAL LINE

Crank angl;le sensor

Engine speed and piston position

Y

Air flow nleter Amount of intake air

Y

Engine temperature sensor Engine temperature

Y

Throttle valve idle position

Throttle sensor »| EC.CS.
control - :’owgr
Throttle sknsor Throttle valve opening angle unit ransistor

A 4

Neutral switch Neutrai position

ignition switch / Start signal

Y

intake air temperature

Air tempefature sensor

Y
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syiuuw Iy WU UL (LONL Q)
SYSTEM DESCRIPTION In addition to this,

The ignition ftiming is controlled by the E.C.U. in 1 Atstarting
order to majntain the best air-fuel ratio in res- 2 During engine warm-up
ponse to evgry running condition of the engine. 3 Atidle
The ignition fliming data is stored in the ROM lo- 4 At low battery voltage
cated in thg E.C.U., in the form of the map 5 During swirl control valve operates
shown below. 6 During hot engine operation
The E.C.U. fetects information such as the in- 7 At acceleration .
jection pulse| width and crank angle sensor sig- 8 When intake air temperature is extremely
nal which vdries every moment. Then respond- high the ignition timing is revised by the
ing to this information, ignition signals are trans- E.C.U. according to the other data stored in
mitted to the|power transistor. the ROM.
e.g. N31,800 rpm, Tp: 1.50 msec
Al° BT.D.C.
.
(rﬁsec) “
1.75
1.50 A
Injection
pulse 1.25
width
1.00
075
600 1,000 1,400 1,800 é,ZOO =N
Engine speed (rpm)
SEC750A
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Idle Speed Control
INPUT/QUTPUT SIGNAL LINE

Crank arlgle sensor

Engine speed

Engine t¢mperature sensor Engine temperature

Ignition Switch Start signal

Y

Throttle densor Throttle valve idie position

E.C.CS.
Neutral sitch Neutral position control A.A.C.
> unit > valve

Air condifioner switch Air conditioner operation

Power stgering oil pressure switch Power steering operation

Battery Battery voltage

Y

Vehicle speed sensor Vehicle speed

SYSTEM| DESCRIPTION

This system automatically controls engine idie
speed to|a specified level. Idle speed is con-
trolled thrpugh fine adjustment of the amount of
air which py-passes the throttle valve via A.A.C.
valve. The¢ A.A.C. valve repeats ON/OFF opera-
tion accoding to the signal sent from the E.C.U.
The crank angle sensor detects the actual en-
gine speefl and sends a signal to the E.C.U. The
E.C.U. then controls the ON/OFF time of the
A.A.C. valve so that engine speed coincides with
the target|value memorized in ROM. The target
engine speed is the lowest speed at which the
engine cah operate steadily. The optimum vaiue
stored in the ROM is determined by taking into
considerafion various engine conditions, such as
noise and| vibration transmitted to the compart-
ment, fueljconsumption, and engine load.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION [KAZ4E |

Fuel Pump Control

lNPUT/OUIPUT SIGNAL LINE

Crank angle sensor

Engine speed

Start signal

~ E.C.C.S. [ Fuel oum
control R pump
. > relay
unit

ignition switch

ESCRIPTION

. tactivates the fuel pump for several
seconds after the ignition switch is turned on to
improve engine startability. If the E.C.U. receives
a 1° signal flom the crank angle sensor, it knows
that the engihe is rotating, and causes the pump
to perform. l“ the 1° signal is not received when
the ignition switch is on, the engine stalls. The
E.C.U. stops| pump operation and prevents bat-
tery dischar'ng, thereby improving safety. The
E.C.U. does [not directly drive the fuel pump. It
controls the ON/OFF fuel pump relay, which in
turn controls the fuel pump.

INPUT/OUTPUT SIGNAL LINE

Engine temperature sensor

Engine temperature

Condition Fuel pump operation

Ignition switch is turned to ON. | Operates for 5 seconds

Engine running and cranking Operates

When engine is stopped Stops in 1 second

Except as shown above Stops

Air Induction Valve (A.LV.) Control

Y

—
Throttle sensor

Throttle valve idle position

1

Engine speed

» E.C.C.S.~ A.LV. con-
control > trol sole-
- unit noid valve

Crank angle se%ﬁsor
|

Vehicle speed

Vehicle speed s%nsor

SYSTEM DESCRIPTION

The air induction system is designed to send
secondary air tb the exhaust manifold, utilizing
the vacuum ca sed by exhaust pulsation in the
exhaust manifold.
The exhaust p ssure in the exhaust manifold
|in response to the opening and
haust valve and decreases be-
low atmosphericipressure periodically.

If a secondary air intake pipe is opened to the
atmosphere under vacuum conditions, second-
ary air can be drawn into the exhaust manifold in
proportion to theivacuum.

The air induction valve is controlled by the
E.C.C.S. control unit, corresponding fo the en-
gine temperature. When the engine is coid, the
A.LV. control system operates fo reduce HC and
CO.

in extremely cold conditions, A.L.V. control sys-
tem does not operate to reduce after-burning.
This system also operates during deceleration
for the purpose of blowing off water around the
air induction valve.

Engine condit'on Engmi(t:e?:g)erature A.LV. control solenoid valve A.LV. control system
. Between 40 (104) and
~idle or decel n
ece era*lo 115 (239) ON _ Operates
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INPUT/QUTPUT SIGNAL LINE

E.G.R. (Exhaust Gas Recirculation) Control

Crank angle sensor

e

Engine speed

Amount of intake air

Y

Ignition switch

Start signal

SYSTEM

DESCRIPTION

in addition, a system is provided which precisely

cuts and

controls port vacuum applied to the

E.G.R. valve to suit engine operating conditions.

Air flow meter S Eccs. E.G.R.
control
control )
Engine t t unit —»  solenoid
e temperature
Engine temperature sensor ngine temp Y N valve

line. This causes the port vacuum to be dis-
charged into the atmosphere so that the E.G.R.
control valve remains closed.
1) Low engine temperature

This cut-

through the E.C.U. When the E.C.U. detects any

of the foll

2) Engine starting
3) High-speeéd engine operation
4) Engine idling

and-control operation is accomplished

bwing conditions, current flows through

the solenoid valve in the E.G.R. control vacuum

E.G.R. control solenoid valve operation
Condition E.G.R. control solenoid valve
When starting
Below 60 (140)
Engine temperature °C (°F)
Above 115 (239)

Idie & heavy load conditions

Other conditions

OFF

E.G.R. system operation
E.G.R. system operates under only the following conditions

£ ¢ }o ( B.P.T. valve 5
ngine temperature - E.G.R. control so-
L Throttl t .G.R.
°C (°F) Exhaust gas Operation rottle position lenoid valve E.G.R. system
pressure
Between 60 (140) . .
and 115 (239) High Closed Partially open OFF Operates
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INPUT/OUTPUT SIGNAL LINE

Idle switch

Idle signal

Ignition switdh

Start signal

E.C.C.S.

Crank angle

ensor Engine speed

control
unit

Engine tempe

rature sensor

Engine temperature

SYSTEM DESCRIPTION

the intake pa

sage of each cylinder.

This system J;as a swirl control valve (S.C.V.) in

While idling
tion, the S.C
air in the int
the vaporizati
in the combus
Because of t
increase the

nd during low engine speed opera-
V. closes. Thus the velocity of the
hke passage increases, promoting
on of the fuel and producing a swirl
stion chamber.

his operation, this system tends to
burning speed of the gas mixture,

improve fuel ¢
bility in runnin
Also, except
speed operati
In this conditi
power by imp
tion of intake-
The solenoid

consumption, and increase the sta-
g conditions. ‘
vhen idling and during low engine
on, this system opens the S.C.V.
n, this system tends to increase
oving intake efficiency via reduc-
low resistance, intake flow.

valve controls S.C.V.'s shut/open

‘condition. Thig solenoid valve is operated by the

E.C.U.

Swirl Control Valve (S.C.V.) Control

S.C.V.
“control

Y

solenoid
valve

S.C.V. system operation (Engine is running)

Idie switch | Cn9ne Solenoid S.C.V.
speed valve
Below
ON 4,000 rpm ON Closed
Less than
2,800 rpm ON Closed
OFF v - .
ore than
4,000 rpm OFF Open

When engine temperature is below 0°C (32°F) S.C.V. is kept

open.
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INPUT/OYTPUT SIGNAL LINE

Air conditibner system

Acceleration Cut Control

A/C ON signal

Y

Throttle sensor

Throttle valve cpening angle

Y

SYSTEM|DESCRIPTION
When acgelerator pedal is fully depressed, air

conditiondr is turned off for a few seconds.

This systgm improves acceleration when air con-
ditioner is|used.

INPUT/OUTPUT SIGNAL LINE

Crank angle sensor

E.C.C.S.
control
unit

Air conditioner

\d

relay

Exhéust Gas Sensor Heater Control

Engine speed

Y

Air flow meter

Amount of intake air

Y

The E.C.U. performs ON/OFF control of the ex-
sensor heater corresponding to the

engine speed and engine load.

haust g

E.C.C.S.
control
unit

Exhaust gas
sensor heater

A

Operation
Engine speed Engine load Exhaust gas
rpm sensor heater
Heavy load OFF
Above 4,000
Middle or light load OFF
Heavy load OFF
Below 4,000
' Middle or light load ON
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AIR FLOW METER MALFUNCTION

If the air flpw meter output voltage is above or
below the specified value, the E.C.U. senses an
air flow meter malfunction. In case of a maifunc-
tion, the thyottle sensor substitutes for the air
flow meter.
Though airl{flow meter is malfunctioning, it is
possible to |drive the vehicle and start the en-
gine. But engine speed will not rise more than
2,400 rpm ip order to inform the driver of fail-
safe system loperation while driving.

Operation
System Fixed condition
E.G.R. control $ystem OFF

A duty ratio is fixed at the

idle speed conttol system
: preprogrammed value.

Fuel is shut off above
Fuel injection cantrol sys- 2,400 rpm.

tem (Engine speed does not
exceed 2,400 rpm.)

ENGINE TEMPERATURE SENSOR
MALFUNCTION

When engine temperature sensor output voltage
is below or above the specified value, water
temperature is fixed at the preset value as fol-
lows:

Operation

Engine temperature de-

Conditi .
ondition cided

Just as ignition switch'is
turned ON or Start

More than 6 minutes after
ignition ON or Start

20°C (68°F)

80°C (176°F)

20 - 80°C (68 - 176°F)
(Depends on the time)

THROTTLE SENSOR MALFUNCTION

When throttle sensor output voltage is below or
above the specified value, throttle sensor output
is fixed at the preset value.

AIR TEMPERATURE SENSOR
MALFUNCTION
When air temperature sensor value is below or

above the specified value, air temperature value
is fixed at the preset value [20°C (68°F)].

Except as shown above
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PREPARATION o Throttle valve
1. Make sure that the following parts are in o Al hose X
good order o EGR valve operation
. Batte 2. On air conditioner equipped models, checks
« lIgnitioh system should be carried out while the air condi-
. H [13 'y
o Enging oil and coolant levels tioner is “OFF”. , )
« Fuses 3. When measuring “CO” percentage, insert
e E.C.U.lharness connector probe more than 40 cm (157 in) into tall
Vacuum hoses pipe.
T Air intake system 4, Turn off headlamps, heater blower, rear de-
. fogger.
Oil filler cap, oil level gauge, etc
. guel res'su?”e gauge, ) 5. Keep front wheels pointed stralght ahead
¢ Enging compression
Overall inspection sequence
INSPECTION START
A 4 ]
Perform self-diagnosis. N.G. _,| Repair or replace.
OK.
v
Check & adjust ignition timing. <
Y
Check & adjust idle speed. -
B 4
Check exnaust gas sensor N.G. .1 Check exhaust gas sensor NG. »| Repair or replace harness. m———
function. harness. 4
OK. oK.
b4
Check CO%. OK. 4] Replace exhaust gas sensor.
N.G.
A A4
Check emission control parts and N.G. Check exhaust gas sensor
repair or replace if necessary. function.
oK. B
NSPECTION END )
A
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idle check gnd procedure
INSPECTION START

h

Visually check the following:

« Air cleaner clogging

EEF109 . Hoses and ducts for leaks

. Electrical connectors

« Gaskets

« Throttle valve and throtile sensor operation

Y
Start engine and warm it up until water temper-
ature indicator points o the middie of gauge.
Ensure engine stays below 1,000 rpm.-

/

S

S

ity
sy
\\\\\}3\ s

AW

Vg

Z

\?///
T

8 y

mooocime | <> Open engine hood and run engine at about N
SEF247F =~ -

i
Q

2,000 rpm for about 2 minutes under no-load.

Check engine

Perform E.C.C.S. self-diagnosis (mode lI). ZevEn font
Z:> SEF621K
CK. N.G.
v
% Repair or replace components as hecessary.
-~
7 -a—

Run engine at about 2,000 rpm for about 2
minutes under no-load.

Race engine two or three times under no-load,
then run engine for about 1 minute at idle
speed.

%1000 r/min

0l
%

Yy

STt TE 1) Select "IGN TIMING ADJ” in "WORK

IGNITION TIMING FEED SUPPORT” mode.
BACK CONTROL WL BE 2) Touch "START".
HELD BY TOUCHING START OR

AFTER DOING SO JADJUST . .
IGNITION TIMING W{TH A @ 1) Turn off engine and disconnect throt-

TIMING LIGHT BY TURNING
THE CRANK ANGLE BENSOR tle senso'r connector.
[ 2) Start engine.

[ START ]

EEF111

Y
Race engine (2,000 - 3,000 rpm) 2 or 3 times
under no-load and then run engine at idle
speed.

EEF110

Check ignition timing with a timing light.

@ 10°+2° B.T.D.C.

SEF3d6M lO-K- , lN-G-

® @
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

® ®

«MONITOR |«NO FalL ] l
CAS-RPMI(REF) &25rpm Adjust ignition timing to the specified value by
i turning distributor after loosening bolts which
secure distributor. :
10° B.T.D.C.
L REJORD
EEF115 <

®

l

1) Select “IGN TIMING ADJ” in “WORK
E SUPPORT” mode.

IGN TIMING AD) B

IGNITION TIMING FEED-
BACK CONTROL WILL BE

:V> HELD BY TOUCHING START
“ ” 4 AFTER DQING 50, ADJUST
2) TOUCh START ) IGNITION TIMING WITH A
OR TIMING LIGHT BY TURNING
@ 1) Turn off engine and disconnect throt- | THE CRANK Aﬁf& SENSOR
tle sensor connector.
[ START ]

2) Start engine.
EEF110

Check idie speed.

W IGN TIMING ADJ B[]

| « Read idle speed in “IGN TIMING
— ON BETTING —
conem (= ADJ" in “WORK SUPPORT” mode.
OR

in/T reepBac HOLD

=== = MONITPR = == * CheCk idle Speedl " L e fThmle sensor ©
CAS-RPM (REF) | ~ 762rom . ’)_: <Zmeomeeter
IGN TIMING 158TDC i ~ ~
IDLE POSITION ON 700250
+ m
i EEF111
EEF112
oK 7 N.G.

S S—
Y

Race engine (2,000 - 3,000 rpm) 2 or 3 times
under no-load and run engine at idie speed.

Adjust idle speed by turning idle speed adjust-
ing screw. .

PN .
Aol @ % 750 rpm
= 9 .
0 Decrease/ ) 4
) L/y/ 1) Touch “BACK".
ﬁﬁ)\m\.c.

"EEF113 OR
1) Turn off engine and connect throttie
sensor harness connector.

[
rm _@JELQJ_Q__JI 2) Start engine.
ol NC RN ES

SEF913J

Y

Race engine (2,000 - 3,000 rpm) 2 or 3 times
under no-load and run engine at idle speed.

y
@
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Check idl d.
“MONITOR NO FhL (] ecv e spee
CAS-RPM(REF) ~ 25pm 1\ o Read idle speed in “DATA MONI-
<}> TOR” mode with CONSULT.
@ » Check idle speed.
[ RECORD | .
EEF115 80050 rpm

O.K. N.G.

A4

Check A.A.C. valve and replace if necessary.

A 4

Check A.A.C. valve harness and repair if
necessary.

y

Check E.C.U. function* by substituting another
known good E.C.U.

*: E.C.U. may be the
cause of a problem,
but this is rarely the
case.

1 4

- EF & EC-30



#MONITOR «N

CAS.RPM(REF)
M/R F/C MNT

o FaiL” []

2025tpm
LEAN

!

RECOA

D |

i
\

L
~
< Diagnostic

connector for J

{Connect CHK
with a suitable

EEF116

=
IGN™ CHK

JONSULT
hnd IGN terminals
arness.)

EEF117

SN
0 I~ -~

~Red LED.

7

Check engine
light

SEF621K

l

. See “M/R F/C MNT” in “DATA MONI-

TOR"” mode.
Run engine at about 2,000 rpm for
about 2 minutes under no-load.
Maintaining engine at 2,000 rpm un-
der no-load (engine is warmed up
sufficiently.), check that the monitor
fluctuates between "LEAN” and
"RICH"” more than 5 times during 10
seconds.
RICH—-LEAN-RICH—

1 time 2 times
LEAN—-RICH .....

OR

. Set "EXHAUST GAS SENSOR MON-

ITOR” in the self-diagnostic mode 1.
(See page EF & EC-45))

. Run-engine at about 2,000 rpm for

about 2 minutes under no-load.

. Maintaining engine at 2,000 rpm un-

der no-load, check to make sure that
the RED L.E.D. on the E.C.U. or the

check engine light on the instrument

panel goes ON and OFF more than 5
times during 10 seconds.

N.G.

O.K.

CE
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Exhaust g3s sensor

connector
DISCONNECT

As for the location &f exhaust
gas sensor connectpr, refer
to page EF & EC-1p4.

$EF587K

BacveTesTR | [

ENGINE TEMP 20°¢

= = = MONITOR = =% =
CAS«RPM (RFF) Orgm

INJ PULSE 5 4mpsec

IGN TIMING 58T0C
R R 1
Qu[_upr_J[DWNJIad

EEF118

Engine tempetature
BNRSON
connector

DISCONNECT

SEF322K

/

I

Check exhaust gas sensor harness:
1) Turn off engine and disconnect battery
ground cable.

- 2) Disconnect E.C.U. connector from E.C.U.

3) Disconnect exhaust gas sensor harness
connector and connect main harness side
terminal for exhaust gas sensor to ground
with a jumper wire.

4) Check for continuity between terminal No.
19 of E.C.U. connector and body ground.

Continuity exists. ................cccoeee. O.K.
Continuity does not exist ............... N.G.
O.K. N.G.

Repair or replace harness.

Y

Connect E.C.U. connector to E.C.U.

9

Connect battery ground cable.

y

1) Select “ENG TEMPERATURE” in
\ “ACTIVE TEST” mode.
2) Set “ENGINE TEMP” to 20°C (68°F)
by touching “Qu” and “Qd” and

“UP”, “DOWN".
OR

1) Disconnect engine temperature sen-
sor harness connector.

2) Connect a resistor (2.5 kQ) between
terminals of engine temperature sen-
sor harness connector.

3) Disconnect A.LV. hose and install a
suitable plug in A.L.V. pipe.

4) Connect battery ground cable.

®

y

Start engine and warm it up until water tem-
perature indicator points to middle of gauge.
(Be careful to start engine after installing a 2.5
kQ resistor.)

EF & EC-32
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e ) 1

wlo]=] 4] 8] |

Lo

SEF913J

wMONITOR &N

CAS+RPM(REF)
M/R F/C MNT

oralL ]

20256rpm
LEAN

l RECO

D 1

i<Diagnostic
connector for g
{Connect CHK
with a suitable

B
1IGN™ CHK

EEF116

JONSULT )
and JGN terminals
hamess.)

EEF117

NV
~~ -~
L~ N
VAN

L Check engine
light

SEF621K

)

l

Race engine two or three times under no-load, then run
engine at idie speed.

Check “CO” %.

idie CO: Less than 5%

After checking CO%,

1) Touch “BACK”.

O.K.

®

1) Disconnect the resistor from terminals of en-
gine temperature sensor harness connector.

2) Connect engine temperature sensor harness
connector {o engine temperature sensor.

N.G.

4

Replace exhaust gas sensor.

A 4

1.

2.

See “M/R F/C MNT” in “DATA
MONITOR” mode.
Maintaining engine at 2,000 rpm
under no-load (engine is warmed
up sufficiently.), check that the
monitor fluctuates between
“LEAN” and “RICH” more than 5
times during 10 seconds.
RICH-LEAN-RICH—

1 time 2 times
LEAN—-RICH .....

OR

. Set “EXHAUST GAS SENSOR

MONITOR" in the self-diagnostic
mode |l
(See page EF & EC-45.)

. Maintaining engine at 2,000 rpm

under no-load, check to make
sure that the RED L.E.D. on the
E.C.U. or the check engine light
on the instrument panel goes ON
and OFF more than 5 times dur-
ing 10 seconds.

N.G.J

A

l OK.

®
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IDLE SPEED/AGNITION TIMING/ADLE MIXTURE RATIO INSPECTION

®

}

Connect exhaust gas sensor harness connec-
tor to exhaust gas sensor.

v

Check fuel pressure regulator.
(See page EF & EC-166.)

y

Check air flow meter and its circuit.
{See page EF & EC-105.)

;

Check injector and its circuit.
' (See page EF & EC-133.)
Clean or replace if necessary.

y
Check engine temperature sensor and its
circuit.

(See page EF & EC-108.)

A

Check E.C.U. function* by substituting another
known good E.C.U. )

l *: E.C.U. may be the cause of a
problem, but this is rarely the case.
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»

SEF232G

SEF234G

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

INTRODUCTION

The engine has an electronic control unit to control major sys-
tems such as fuel control, ignition control, idle speed control,
etc. The control unit accepts input signals from sensors and in-
stantly drives actuators. It is essential that both kinds of signals
are proper and stable. At the same time, it is important that
there are no conventional problems such as vacuum leaks,
fouled spark plugs, or other problems with the engine.

it is much more difficult to diagnose a problem that occurs in-
termittently rather than continuously. Most intermittent prob-
lems are caused by poor electric connections or faulty wiring.
In this case, careful checking of suspicious circuits may help
prevent the replacement of good parts.

A visual check only may not find the cause of the probiems. A
road test with a circuit tester connected to a suspected circuit
should be performed.

Before undertaking actual checks, take just a few minutes to
talk with a customer who approaches with a driveability com-
plaint. The customer is a very good supplier of information ¢
such problems, especially intermittent ones. Through the talks
with the customer, find out what symptoms are present and un-
der what conditions they occur.

Start your diagnosis by looking for “conventional” problems
first. This is one of the best ways to troubleshoot driveability
problems on an electronically controlled engine vehicle.
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TROUBLE DIAGNOSES |

WORK FLO+V

How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont’d)

SERVICE MANUAL

CHECK IN REFERENCE ITEM & PAGES

| ISTEN TO CUSTOMER COMPLAINTS | e,

DIAGNOSTIC WORKSHEET
EF & EC-39.

Basic Inspection

CBASICINSPECTION | e EF & EC-57.

r e Do self-diagnostic results exist?*1
P L 28
i )
P

: g\lASSéCJ,—_l-OErigg THE Diagnostic Procedures 22 - 41
I MALFUNCTION. EF & EC-99 - 153.
|
|
| INSPECTION ON THE = — —
I BASIS OH EACH E?inzsc lc6 . ro;:; ure 1 -
|| sympTONi*2 -60 - 98.
I
|
|
i REPAIR/REPLACE
i
|
lN.G. FINAL CHHCK Basic i
L- -4 Confirm that the trouble is compietely fixed by perform- | .....cccoeiviiiiiiiiennel, E,a:sg: E'g%e; fon

ing Basic Inspection and Test Drive. e

v OK.

CHECK OUT

*1: if the self-diagnosi
*2: If the trouble is no

cannot be performed, check main power supply and ground circuit. (See Diagnostic Procedure 22)
duplicated, see INTERMITTENT PROBLEM SIMULATION (EF & EC-40).

- -
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick

and Accurate Repair (Cont’d)
DIAGNOSTIC WORKSHEET

KEY POINTS There are many kinds of operating conditions that lead to mal-
functions on engine components. .
WHAT| ... Vehicle & engine model A good grasp of such conditions can make trouble-shooting

WHENL ... Date, Frequencies

faster and more accurate.

n’g‘iﬁ : ?)0:?3%?‘“"?;%%0“5 In general, feelings for a problem depend on each customer. It
o W%ather%ondmons,’ is important to fully understand the symptoms or under what
Symptoms conditions a customer complains.

Make good use of a diagnostic worksheet such as the one
SEF907L | shown below in order to utilize all the complaints for trouble-

shooting.

Worksheet sample

Customer rlame MR/MS Model & Year o VIN*
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date
O Impossible to start 0 No combustion [J Partial combustion
- O Partial combustion affected by throttle position -
o Startability O Partial combustion NOT affected by throttle position
[ Possibie but hard to start O Others | i
. I No fast idle O Unstabie J High idle U Low idie
O Idling
O Others | : ]
Symptoms .
O Stumble 03 Surge O Detonation O Lack of power
L Driveability O intake backfire O Exhaust backfire
O Others | ]
[J At the time of start [J While idling
O Engine stall O While accelerating O While decelerating
0 Just after stopping O While loading

Incident ocgurrence

O Just after delivery O Recently
0 In the morning O At night U In the daytime

Freguency

O All the time O Under certain conditions [J Sometimes

Weather conpditions

0 Not affected

Weather

O Fine 0 Raining . O Snowing U Others [ ]

Temperature

0 Hot 0 Warm 0 Cool O Cold 0 Humid °F A

Engine con(fitions

J Cold 0 During warm-up (0 After warm-up

Engine speed 0 2,000 4,000 6,000 8,000 rpm

Road conditjons

O In town O In suburbs O Highway O Off road (up/down)

Driving conditions

O Not affected

£ At starting O While idling U At racing
O While accelerating 1 While cruising

O While decelerating O White turning (RH/LH)

Vehicle speed 0 10 20 30 40 50 60 MPH

Check engine light

O Turned on O Not turned on

* Vehicle identification number
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TROUBLE DIAGNOSES

symptom, ~
isn't it?

SEF235G

How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont’d)
INTERMITTENT PROBLEM SIMULATION

In order to duplicate an intermittent problem, it is effective to
create similar conditions for component parts, under which the

problem might occur.

Perform the activity listed under Diagnostic Procedure and
note the result.

Variable factor

Influential part

Target condition

Service procedure

' : Made lean Remove vacuum hose and apply vacuum.
1 | Mixture ratic Pressure regulator -
Made rich Remove vacuum hose and apply pressure.
o Advanced Rotate distributor clockwise.
2 |lgnition timing Distributor —
| Retarded Rotate distributor counterclockwise.
xhaust gas sen- ‘ N
Mixture ratio feed- Sor aust g Suspended Disconnect exhaust gas sensor harness connector.
8 back contro! - - - -
Control unit Operation check Perform self-diagnosis (Mode !} at 2,000 rpm.
) Raised Turn idle adjusting screw counterclockwise.
4 |ldie speed LAA. unit - — -
Lowered Turn idle adjusting screw clockwise.,
. . Poor electric con- | Tap or wiggle. ‘
5 Electric conngction | Harness connec- nection or fault - - - -
(Electric confjnuity) | tors and wires G Y Rage engrpe rapidly. Seg if the torque reaction of the
wiring engine unit causes electric breaks.
Cooled Cool with an icing spray or similar device.
6 | Temperature Control unit Heat with a hair drier.
) Warmed :
[WARNING: Do not overheat the unit.]
Wet.
7 i Moisture Electric parts Damp [WARNING: Do not directly pour water on components.
Use a mist sprayer.] :
8 | Electric loads Load switches Loaded Turn on head lights, air conditioner, rear defogger, etc.
9 Ldo': switch cond= | & vl unit ON-OFF switching | Adjust throttle sensor.
10 | Ignition spark Timing light Spark power Try to flash timing light for each cylinder using ignition

check

coil adapter (5.S.T.)
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TROUBLE DIAGNOSES

—
Z Check engine

ight EEF120

N

==

RED L.E.D.

Dia‘gnostic mode selector 1
\Zzf
=~ eele)] S
ety g =
/ L E.C.U.
—l e eerrr

Self-diagnosis

CHECK ENGINE LIGHT

A check engine light has been adopted on all models. This
light blinks simultaneously with the RED L.E.D. on the E.C.U.

E.C.U. L.EE.D.
The E.C.U. is located behind the bottom of the instrument

panel and only has one RED L.E.D.

SELF-DIAGNOSTIC FUNCTION

Mode
Condition Mode | Mode
Engine
stopped
SELF-DIAGNOSTIC
Ignition BULB CHECK RESULTS
switch in
“ON” posi-
tion Engine
@ running MALFUNCTION EXHAUST GAS
WARNING SENSOR MONITOR

EF & EC-41



B iGN TIMING ADJ B [ ]

— CONDITION SETTING —

ion/ Feepeack. HOLD

= == = MON{TOR = ==

CAS<RPM (REF) 762rpm

IGN TIMING 15BTDC
ON

IDLE: POSITION

EEF142

N

harness connector

N
MEF480C

Diagnostic Procedure 3 — Unstable Idie

(Cont'd)

a |

CHECK FOR INTAKE AIR LEAK.
When pinching cylinder block to intake
manifold hose does the engine speed
rise?

Yes

No

El ¥

CHECK IDLE ADJ. SCREW CLOGGING.
1. Perform “iGN TIMING ADJ”
in “WORK SUPPORT" mode.
2. Can you set engine rpm at
- 750£25 rpm (in “N” position)
by turning idle adjusting
screw? .
OR

No

Y

Discover air leak loca-
tion and repair.

Y

. Disconnect throttle sensor
harness connector.

2. Can you set engine rpm at

75025 rpm (in “N” position)

by turning idle speed adjust-

ing screw?

Yes

10 y

jdie spééd
adjusting screw”

EEF143

CHECK COMPRESSION PRESSURE.
e Check compression pressure.
Standard:
kPa (bar, kg/cm?, psi)y/300 rpm
1,196 (11.96, 12.2, 173)
Minimum:
kPa (bar, kg/cm?, psiy300 rpm
883 (8.83, 9.0, 128)
Difference between each cylinder:
kPa (bar, kg/cm?, psi¥300 rpm
98 (0.98, 1.0, 14)

Check for IAS clogging
or throttle valve

clogging.

N.G.

Y

Check pistons, piston
rings, valves, valve
seats and cylinder head
gaskets.

OK.
» v

CHECK E.C.U. HARNESS
CONNECTOR.

Check the E.C.U. pin terminals for dam-
age or poor connection of E.C.U. har- -
ness connector.

N.G.

A

Repair or replace. .

COMPRESSION
PRESSURE

EEF144

O.K.
v

TRY A KNOWN GOOD E.C.U.x

Trouble is fixed.

r

Trouble is not fixed.

A4

Replace E.C.U.

INSPECTION END

*: E.C.U. may be the cause of a problem, but this is rarely the case.
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TROUBLE DIAGNOSES

Turn ignition switch

~—*< Mol

@ “ON". (Do not start
engine.)

;

g

e | — BULB CHECK )-—-—"

e

{Connect CHK and IGN terminals with a
suitable harness.) ’ EEF122

EEF122

MODE Il - SELF-DIAGNOSTIC
RESULTS

J
j

{Disconnect the harngss.) EEF122

Self-diagnosis (Cont’d)
HOW TO SWITCH MODES

& &

Start engine.

& &

Start engine.

._,C

Mode | — MALFUNCTION
WARNING

_W*CM

ode Il — EXHAUST GAS
' SENSOR MONITOR

¢ Switching the modes is not possible when the engine is

running.

e When the ignition switch is turned off during diagnosis in
each mode, and then turned back on again after power to
the E.C.U. has dropped off completely, the diagnosis will

automatically return to Mode 1.
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TROUBLE DIAGNOSES

4 Check engine
light EEF120

]
Diagnostic

mode selector

== ~

RED L.E.D.

e

EEF121

Self-diagnosis

CHECK ENGINE LIGHT

A check engine light has been adopted on all models. This
light blinks simultaneously with the RED L.E.D. on the E.C.U.

E.C.U. L.E.D. _
The E.C.U. is located behind the bottom of the instrument
panel and only has one RED L.E.D.

SELF-DIAGNOSTIC FUNCTION

Mode

Condition Mode | Mode |l
Engine
stopped
) SELF-DIAGNOSTIC
Ignition BULB CHECK RESULTS
switch in
“ON” posi-
tion Engine
@ running MALFUNCTION EXHAUST GAS
WARNING SENSCR MONITOR

|
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TROUBLE DIAGNOSES

% Self-diagnosis (Cont’'d)
HOW TO SWITCH MODES

Turn ignition switch

@ “ON”. (Do not start
@ engine.)

Mode | — MALFUNCTION
WARNING

—(CEE)

B &

Start engine.

(Connect CHK and IGN terminals with a

suitable harness.) EEF122

I

Wait %t least 2 seconds.

GN . CHK

o -

(Disconnect the harness) EEF122

]

7

MODE Il - SELF-DIAGNOSTIC
RESULTS

liagnostic connector for CONSULT

o

GN -~ CHK

(Connect CHK and IGN terminals with a
suitable harness. EEF122

!

Wait at ljaast 2 seconds.

S_nggtic connector for CONSULT

N i

GN ‘- CHK

{Disconnect the halness.) EEF122

& &

Start engine.

_¢<M

ode Il — EXHAUST GAS
‘ SENSOR MONITOR

o Switching the modes is not possible when the engine is

running.

e When the ignition switch is turned off during diagnosis in
each mode, and then turned back on again after power to
the E.C.U. has dropped off completely, the diagnosis will
automatically return to Mode 1.
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TROUBLE DIAGNOSES :

Self-diagnosis — Mode |

MODE | — BULB CHECK

in this mode, the RED L.E.D. in the E.C.U. and the CHECK
ENGINE LIGHT in the instrument panel stay “ON”.

If either remain “OFF”, check the bulb in the CHECK ENGINE
LIGHT or the RED L.E.D.

- MODE | — MALFUNCTION WARNING

CHECK ENGINE LIGHT
and Condition
RED L.E.D.

When the E.C.U.'s C.P.U.
is malfunctioning.

OFF ) O.K.

ON

« The RED L.E.D. and the CHECK ENGINE LIGHT will turn off
when normal condition is detected.

Self-diagnosis — Mode |l (Self-diagnostic

results) -

DESCRIPTION

In this mode, a malfunction code is indicated by the number of
flashes from the RED L.E.D. or the CHECK ENGINE LIGHT as
shown below:

Exampie: Code No. 12 and Code No. 33
0.6 0.3 06 0.3
ON B g
OFF
i | — {
09 03 2.1 0.6 0.9 2.1 Unit: second
A ~ v
Code No. 12 Code No. 33
SEF864L
Long (0.6 second) blinking indicates the number of ten digits
and short (0.3 second) blinking indicates the number of single
digits. o
For example, the red L.E.D. flashes once for 0.6 seconds ana
then it flashes twice for 0.3 seconds. This indicates the number
- 12" and refers to a malifunction in the air flow meter. In this
way, all the problems are classified by their code numbers.
The self-diagnostic results will remain in E.C.U. memory.
Display code table
Code No. Detected items
11* Crank angle sensor circuit
12 Air flow meter circuit
13 Engine temperature sensor circuit
21" Ignition signal circuit
41 Air temperature sensor
43 Throttle sensor circuit
55 No malfunction in the above circuits

*: Check items causing a malfunction of crank angle sensar circuit first, if both code No. 11 and 21 are disptayed at the same

time.
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TROUBLE DIAGNOSES

Self-diagnosis — Mode |l (Self-diagnostic

results) (Cont’d)
Code No. Detected items Malfunction is detected when ... Check item (remedy)
*11 Crank angle sensor cir- |e Either 1° or 180° signal is not entered for the first | @« Harness and connector (If har-
cuit few seconds during engine cranking. ness and connector are
} e Either 1° or 180° signal is not input often enough normal, replace crank angle
i while the engine speed is higher than the speci- sensor.)
: L fied rpm.
12 Air%w meter circuit e The air flow meter circuit is open or shorted. (An | e Harness and connector (If har-
f abnormally high or low voltage is entered.) ness and connector are nor-
f mal, replace air flow meter.)
13 Englhe temperature ¢ The engine temperature sensor circuit is open or |e Harness and connector
sens(or circuit shorted. e Engine temperature sensor
; (An abnormally high or low output voltage is '
entered.)
*21 Ignitibn signal circuit e The ignition signal in the primary circuit is not en- | e Harness and connector
tered during engine cranking or running. e Power transistor unit
41 Air témperature sensor | The air temperature sensor circuit is open or ¢ Harness and connector
circuit shorted. o Throttle sensor
Q (An abnormally high or low voltage is entered.)
43 The throttle sensor circuit is open or shorted. Harness and connector

: Throﬁ{tle sensor circuit

(An abnormally high or low voltage is entered.)

e Throttle sensor

r

*; Check items causmg a malfunction of crank anglie sensor circuit first, if both code No. 11 and 21 come out at the same time.

RETENTION OF DIAGNOSTIC RESULTS

The diagnostic results will remain in E.C.U. memory until the
starter is operated fifty times after a diagnostic item has been
judged to be malfunctioning. The diagnostic result will then be
cancelled automatically. If a diagnostic item which has been
judged to be malfunctioning and stored in memory is again
judged to be malfunctioning before the starter is operated fifty
times, the second result will replace the previous one. It will be
stored in E.C.U. memory until the starter is operated fifty times

' more.
I
RETENTION TERM CLART (Exampie)
|
|
i Code STARTER OPERATING TIMES
{ No. 50 100 150 200
I
i 50 times
CRANK ANGLE | 11
SENSOR ' AAA A,
4 g7
;..__~__———;-——L_————-L-——.— ——— e e e A 4
| . 50 times
I —i
ENGINE | 13 A
TEMPERATURE |
SENSOR | HAIA.
1 50 times
|
i [ "R .
If the same diaghostic item is /////////‘,/’ + Retention term
judged to be maifunctioning before . ) ) )
the starter Is operated fifty times, It will be stored in A © Maifunction detecting point
E.C.U. memory until the starter is operated fifty
times from this point in time.
SEF793D
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Self-diagnosis — Mode lI (Self-diagnostic

results) (Cont’d)
HOW TO ERASE SELF-DIAGNOSTIC RESULTS

The malfunction code is erased from the backup memory on
the E.C.U. when the diagnostic mode is changed from Mode |l
to Mode 1. (Refer to “HOW TO SWITCH MODES”.)

When the battery terminal is disconnected, the malfunction
code will be lost from the backup memory within 24 hours.
Before starting self-diagnosis do not erase the stored
memory.

Self-diagnosis — Mode Il (Exhaust gas sensor
monitor)

DESCRIPTION

In this mode, the CHECK ENGINE LIGHT and RED L.E.D. dis-
play the condition of the fuel mixture (lean or rich) which is
monitored by the exhaust gas sensor.

CHECK ENGINE LIGHT Fuel mixture condition in the exhaust Air fuel ratio feedback
and RED L.E.D. gas control condition
| ON Lean
- Closed loop control
OFF Rich
*Remains ON or OFF Any condition Open loop control

*: Maintains[ conditions just before switching to open loop.

b

b
[
{
I
f

HOW TO CHECK EXHAUST GAS SENSOR

1.
2.

3.

Set Mode |l. (Refer to “HOW TO SWITCH MODES".)

Start engine and warm it up until engine coolant tempera-
ture indicator points to the middle of the gauge.

Run engine at about 2,000 rpm for about 2 minutes under
no-load conditions.

Make sure RED L.E.D. or CHECK ENGINE LIGHT goes
ON and OFF more than 5 times every 10 seconds; mea-
sured at 2,000 rpm under no-ioad.
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TROUBLE DIAGNOSES

Consult

CONSULT INSPECTION PROCEDURE

1. Turn off ignition switch.

2. Connect “CONSULT” to diagnostic connector.

(Diagnostic connector is located behind the fuse box
cover.)

0™ e

]

EEF125

|
J EEF126
|
r
- :5
T o EEF127 j

3. Turn on ignition switch.
4. Touch “START".

5. Touch “ENGINE”.

6. Perform each diagnostic mode according to the inspection
sheet as foliows:

For further information, see the CONSULT Operation Manual.

EF & EC-46



TROUBLE DIAGNOSES

Consult (Cont'd)
E.C.C.S. COMPONENT PARTS APPLICATION

E.C.C.S. COMPONENT PARTS

MODE

SELF-
DIAGNOSTIC
RESULTS

WORK SUP-
PORT

DATA MONI-
TOR

ACTIVE TEST

FUNCTION
TEST

Crafk angle sensor

X

Air flow meter

X

Engine temperature sensor

X

Exhaust gas sensor

Vehicle speed sensor

x

Throttle sensor

INPUT

Intake air temperature sensor X

Ignition switch (start signal)

Air conditioner switch

Neutral switch

Power steering oil pump
switch

x

Battery

Injectors -

ing)

Power transistor (ignition tim-

X (lgnition sig-
nal)

A.AIC. valve

OuT-

PUT noid valve

E.G.R. & canister control sole-

X IX] X X

> [ x] x |Xx

Air conditioner relay

S.CiV. control solenoid valve

A.LV. control solenoid valve

x| X

Fuel pump relay

HEXI XX X [ X] X [ X]|X[ X [X]X]|X]X][X]|X|X]|X]X]|X

X: Applicable ‘
FUNCTIOILJ

Diagnostic mode

Function

Work support

This mode enables a technician to

adjust some devices faster and

more accurately by following the
indications on the CONSULT unit.

Self-diagnostic resuits

Self-diagnostic results can be read
and erased quickly.

Data monitor

input/Output data in the control unit
can be read.

Active test

Mode in which CONSULT drives
some actuators apart from the con-
trol units and also shifts some pa-
rameters in a specified range.

E.C.U. part humbers

E.C.U. part numbers can be read.

Function teT

Conducted by CONSULT instead
of a technician to determine
whether each system is “OK” or
“NG”.
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TROUBLE DIAGNOSES
Consult (Cont’d)
WORK SUPPORT MODE
WORK ITEM CONDITION USAGE
THROTTLE SENSOR CHECK THE THROTTLE SENSOR SIGNAL. ADJUST | When adjusting throftle sensor
ADJUSTMENT IT TO THE SPECIFIED VALUE BY ROTATING THE initial position.

SENSOR BODY UNDER THE FOLLOWING
CONDITIONS.

« IGN SW “ON"

« ENG NOT RUNNING

« ACC PEDAL NOT PRESSED

IGNITION TIMING

« IGNITION TIMING FEEDBACK CONTROL WILL BE

When adjusting initial ignition

ADJUSTMENT HELD BY TOUCHING “START"”. AFTER DOING SO, |timing.
/ ADJUST IGNITION TIMING WITH A TIMING LIGHT
BY TURNING THE CRANK ANGLE SENSOR.
AAC VALVE SET ENGINE RPM AT THE SPECIFIED VALUE UN- | When adjusting idle speed.
DER THE FOLLOWING CONDITIONS.

ADJUSTMENT

« ENGINE WARMED UP
« NO-LOAD

SELF—DIAGNPSTIC RESULTS MODE

DIAGNOSTIC ITEM

DIAGNOSTIC ITEM IS DETECTED WHEN ...

CHECK ITEM (REMEDY)

CRANK ANGLE [SENSOR*

« Either 1° or 180° signal is not entered for the first few
seconds during engine cranking.

« Either 1° or 180° signal is not input often enough
while the engine speed is higher than the specified
rpm.

» Harness and connector
(if harness and connector are
normal, replace crank angle
sensor.)

AIR FLOW METER

« The air flow meter circuit is open or shorted.
(An abnormally high or low voltage is entered.)

« Harness and connector
(if harness and connector are
normal, replace air flow
meter.) k

ENGINE TEMP SENSOR

» The engine temperature sensor circuit is open or
shorted.
(An abnormally high or low output voltage is entered.)

« Harness and connector
« Engine temperature sensor

IGN SIGNAL-PRIMARY *

« The ignition signal in primary circuit is not entered
during engine cranking or running.

« Harness and connector
« Power transistor unit

THROTTLE SENSOR

« The throttie sensor circuit is open or shorted.
(An abnormaliy high or low voltage is entered.)

«» Harness and connector
« Throttie sensor

AIR TEMPERATURE SENSOR

« The air temperature sensor circuit is open or shorted.
(An abnormally high or iwo voltage is entered.)

« Harness and connector
« Air temperature sensor

*: Check items causing a malfunction of crank angle sensor circuit first, if both “CRANK ANGLE SENSOR" and “IGN SIGNAL-
PRIMARY” come out at the same time.
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TROUBLE DIAGNOSES
Consuit (Cont’d)

- DATA MONITOR MODE

Remarks:
. Specification data are reference values.
« Specification data are output/input values which are detected or supplied by the E.C.U. at the connector.
* Specification data may not be directly related to their components signals/values/operations.
i.e. Adjust ignition timing with a timing light before monitoring IGN TIMING, because the monitor may show the specification
data in spite of the ignition timing not being adjusted to the specification data. This IGN TIMING monitors the data calcu-
lated b\‘ the E.C.U. according to the signals input from the crank angle sensor and other ignition timing related sensors.

CHECK ITEM WHEN

!
MONITOR ITEM CONDITION SPECIFICATION OUTSIDE SPEC.
! Tachometer: Connect
E [ )
CAS, RPM (REF) {e Run engine and compare tachometer indication with the Almost the same speed as |+ Hamess and connector
| CONSULT value. the CONSULT value. « Crank angle sensor
! » Engine: After warming up, dle 13-18V
AIR FLOW MT idle the engine ) ) « Hamess and connector
i! + A/C switch “OFF” 2000 rom 17-21v o Air flow meter
§ « Shift lever “N" 000 P s
f « Harness and connector
ENG TEMP SEN | Engine: After warming up More than 70°C (158°F) |« Engine temperature
; : - sensor
| . 0 - 0.3V « Approx. 0.6 - :
EXH GAS S%N 1.0Vpp ox. 0 « Harness and connector
i . Engine: After warming up | g‘(;‘ga,';;,?g engine speed at LEAN < RICH . ﬁ\’:;ﬁ:s;f’ﬁ;z”so' ,
M/R F/C MNT ‘ ' Changes more than 5 times {* Iniectors -
13 during 10 seconds. « '
CAR SPEEDE SEN |* Turmn drive wheels and compare speedometer indication Almost the same speed as |« Harness and connector
| with the CONSULT value the CONSULT value » Venhicle speed sensor
» Battery .
BATTERY VOLT » Ignition switch: ON (Engine stopped) 11 - 14V « E.C.U. power supply
. circuit
i y . Throttie valve fully closed 45 - 0. « Harness and connector
THROTTLE SEN » ignition switch: ON rottle valve fully e 0.45 - 0.55V « Throttle sensor
(Engine stopped) Throttle valve fully opened Approx. 4.0V « Throttle sensor adjust-
prox. 4. ment :
20°-60° C « Harness and connector
INT/A TEMR SE « Engine: After warming up (68 - 140°F) « intake air temperature
sensor
START SIGNAL | Ignition switch: ON — START OFF - ON » Harness and connector
» Starter switch
Throttle valve: ON « Harness and connector
IDLE POSITION « Ignition switch: ON idle position . Throttle sensor
E (Engine stopped) Throttle valve: OFF « Throttle sensor adjust-
| Slightly open ment
AR CONDESIG « Engine: After warming up, | A/C switch “OFF” - OFF . +» Hamess and connector
| idle the engine | A/JC switch “ON” ON » Air conditioner switch .
: " . Shift lever in neutral " ON Harness and connectc
EUTRAL BW Ignition h: ON .
NEUTRA | » lgnition switch: O Except above OFF « Neutral switch
i : R §
! . Steering wheel in neutral
PW/ST SléN AL « Engine: After warming up, | (forward direction) OFF . Sarnessta@ con.r‘lector
{ idle the engine The steering wheel is « TOwer Steering ol
! turned ON pressure switch
Engine: After warming up Idle 2.4 - 3.6 msec « Harness and connector
INJ PULS I A/C switch “OFF” ’ ) ) « Injector
Shift lever “N” 2000 rom 1.9 - 3.2 msec « Air flow meter
No-load ! P ’ = msec. » Intake air system

S T— N . . .
» @ L[] L ]
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TROUBLE DIAGNOSES

Consult (Cont’d)
CHECK ITEM WHEN
) idle 10° B.T.D.C. Harness and connector
IGN TIMING ditto 2,000 rpm More than 25° B.T.D.C. |« Crank angle sensor
) idle 20 - 40% Hamess and connector
AAC VALVE ditto 2.000 rom — o AAC. valve
» Harness and connector
« Injectors
. . Maintaining engine speed at ) o « Air flow meter
A/F ALPHA « Engine: After warming up 2,000 rpm 75 - 125% « Exhaust gas sensor
» Canister purge line
« Intake air system
« Harness and connector
AIR COND RLY « Air conditioner switch OFF — ON OFF — ON « Air conditioner switch
« Air conditioner relay
« Ignition switch is turned to ON (Operates for 5 seconds)
« Engine running and cranking ON » Harness and connector
FUEL PUMP RLY « When engine is stopped (stops in 1.0 seconds) « Fuel pump relay
Except as shown above . OFF
Idle switch Les than ON
ON 4,000 rpm H g X
8.C.V. CONTROL o Less than » hamness and connector
SOLENOID VALVE |* The engine is running Idle switch 2,800 rpm ON . faﬁ/ev control solenoid
OFF More than OFF
4,000 rpm
« Harness and connector
V/SOL CNT AlV « Engine: after warming up idie or deceleration ON « A.LV. control solenoid
valve
. S‘Cg 'Z:It:: eg;;rm g up Idie ON « Harness and connector
EGRCONT SV | |* Shi e « E.G.R. & canister con-
« Shift lever “N .
2,000 rpm OFF trol solenoid vaive
« No-load
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TROU

BLE DIAGNOSES

Consuit (Contd)
ACTIVE TEST MODE
CONDITION JUDGMENT CHECK ITEM (REMEDY)

TEST ITEM

FUEL INJECTION

TEST

Engine: Return to the original trou-
bie condition

Change the amount of fuel injection
using CONSULT.

It trouble symptom disappears, see
CHECK ITEM.

Harness and connector
Fuel injectors

« Exhaust gas sensor

Engine: After warming up, idle the

Engine speed changes according to

Hamess and connector

AAC/V OPENING engine. - .
TEST « Change the AAC valve opening the opening percent. o AAC valve
percent using CONSULT.
« Engine: Return to the original trou- Harness and connector
ENGINE TEMP ble condition If trouble symptom disappears, see * Enai "
TEST « Change the engine coolant temper- | CHECK ITEM. e ZNgine temperature sensor
ature using CONSULT. » Fuel injectors
« Engine: Return to the original trou-
ble condition .
IGN TIMING [TEST {o Timing light: Set g:g‘é?('e;g‘npmm disappears, s8e | agiust initial ignition timing
« Retard the ignition timing using )
CONSULT.
« lgnition switch: ON ]
EGR CONT SOLNV | Tum solenoid valve “ON" and Each solenoid valve makes an oper- |+ Hamess and connector
TEST “OFF" with the CONSULT and lis- | ating sound. « Solenoid valve

ten to operating sound.

AlV CONT SOL

VALVE

* @

Ignition switch: ON

Turmn solenoid valve “ON" and
“OFF” with the CONSULT and lis-
ten to operating sound.

Each solenoid vaive makes an oper-
ating sound.

Harness and connector
Solenoid vaive

SWIRL CONT SOL

o Ignition switch: ON

Tum solenoid vatve “ON” and

Each solencid valve makes an oper-

Harness and connector

VALVE "OFF" with the CONSULT and lis- | ating sound. + Solenoid valve
ten to operating sound.
» Engine: After warming up, idie the + Hamess and connector
engine. » Compression
POWER BALANCE |+ A/C switch “"OFF" . . « Injectors
TEST « Shift lever “N” Engine runs rough or dies. « Power transistor
« Cut off each injector signai one at a « Spark piugs
time using CONSULT. « Ignition coil
SELF-LEARN o In this test, the coefficient of self-learning control mixture ratio returns to the original coefficient by touching
CONT TEST “CLEAR” on the screen.
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TROUBLE DIAGNOSES

diagnosis

:
Consult (Cont'd)
FUNCTION TEST MODE
FUNC:;:; TEST CONDITION JUDGEMENT CHECK ITEM (REMEDY)
|| lgnition switch: ON
SELF-DIAG RE- (Engine stopped) I
SULTS . Displays the results of self- - + Objective system

« Ignition switch: ON
(Engine stopped)

« Harness and connector

« Idle switch circuit is tested | 1hrottie valve: opened OFF « Throttle sensor (Idie switch)
IDLE POSITION when throttle is opened and « Throttle sensor (Idle switch)
(IDLE SWITCH closed fully. (“IDLE POSI- adjustment
CIRCUIT) TION” is the test itern name « Throttle linkage
for the vehicles in which Throttle valve: closed ON « Verify operation in DATA
idle is selected by throttle MONITOR mode.
sensor.)
ignition switch: ON « Harness and connector
* . ) : Throttle sensor
Engine stopped Range (Throttle vaive full ¢
THROTTLE (Eng PP ). - ge ( y More than {, Throttle sensor adjustment
SENSOR CKT « Throttle sensor circuit is opened — Throttle valve fuily 3.0V Throttle link
tested when throttle is closed) : * Ve:ic;y iplenra?%i in DATA
opened and closed fully. * lon in
P y MONITOR mode.
« lgnition switch: ON
NEUTRAL SW (Engine stopped) OUT OF N/P-RANGE OFF « Harness and connector
CIRCUIT « Neutral switch circuit is « Neutral switch
tested when shift lever is IN N-RANGE ON « Linkage
manipulated.
« lgnition switch: ON
(Engine stopped) « Harness and connector
FUEL PUMP » Fuel pump circuit is tested | There is pressure pulsation on the fuel ¢ :iue: pump |
CIRCUIT by checking the pulsation in | feed hose. ‘ * Fue pump Ire aY
fuel pressure when fuel » Pueliilter clogging
tube is pinched. « Fuel level
« Ignition switch: ON
(Engine stopped) . .
EGR CONT . EGR control S/V circuit is ngnzoir:;! ;zgfo::skes an operating . Harness and connector

S/V CIRCUIT

tested by checking solenoid
valve operating noise.

« EGR control solenoid valve
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TROUBLE DIAGNOSES

Consult (Cont’d)
FUNC?‘;’“"’“ TEST CONDITION JUDGEMENT CHECK ITEM (REMEDY)
« lgnition switch: ON —
START
« Start signal circuit is tested
when engine is started by
operating the starter. Bat-
START SIGNAL tery voltage and water tem- . . « Harness and connector
CIRCUIT perature before cranking, Start signal: OFF —~ ON « lgnition switch
and average battery ’
voltage, air flow meter out-
put voltage and cranking
speed during cranking are
displayed.
« Ignition switch: ON
(Engine running) . | Locked position ON » Harness and connector
PW/ST SIGNAL |* :; c;\:;r Zf:::?e:;iu“v;eel « Power steering oil pressure
CIRCUIT ) 9 switch
- is rotated fully and then set . . -
to a straight line running Neutral position OFF « Power steering oil pump
position.
o« lgnition switch: ON Harness and connect
SWIRL CON- (Engine running) The swirl control actuator moves every 3 . Swi?l cosn?r i solnno?do\:alve
TROL SV[CIR- |, Swirl control S/V circuit is R A ol solenol
) . seconds. « Swirl control actuator
CuUIT tested by checking swirl Vacuum hose
control actuator operation. * u
. Vehicle speed sensor circuit H d nect
CAR SPEED is tested when vehicle is Vehicle speed sensor input signal is * V:t:?cj:ssane;zn (:c or
SEN CIRQUIT running at a speed of 10 greater than 4 km/h (2 MPH) * ) pe ensor
km/h (6 mph) or higher. « Electric speedometer
« After warming up, idle the .
engine. « Adjust ignition timing (by
« Ignition timing adjustment is L - moving crank angle sensor
IGN TIMING ADJ| checked by reading ignition I:eth‘:am;fegam indicates the same value | " i itor)
timing with a timing light ' « Crank angie sensor drive
. and checking whether it mechanism
' agrees with specifications. :
. INJECTION SYS (Injector
After warming-up, maintain- fuel pressure regulator, har-
* i ' ness or connector)
ing engine speed at 2,000
rp?n gine sp . IGNITION SYS (Spark plug,
« Air-fuel ratio feedback cir- poyver transistor, ignition
MIXTURE RA- cuit (injection system, igni- :’/°“’ hamess or connector)
TIO TES tion system, vacuum - « VACUUM SYS (Intake air

system, etc.) is tested by
examining the exhaust gas
sensor output at 2,000 rpm
under non-loaded state.

leaks)

Exhaust gas sensor circuit
Exhaust gas sensor opera-
tion

- Fuel pressure high or iow

Air flow meter
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FUNCTION TES]
ITEM

r

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

POWER BAL-
ANCE

After warming up, idle the
engine. A/C switch “OFF”,
light switch "OFF”

Injector operation of each
cylinder is stopped one af-
ter another, and resultant
change in engine rotation is
examined to evaluate com-
bustion of each cylinder.
(This is only displayed for
models where a sequentiai
injection system is used.)

Difference in engine rpm is greater than
25 rpm before and after cutting off the
injector of each cylinder.

« Injector circuit (injector, har
ness or connector)

« Ignition circuit (Spark plug,
power transistor, ignition
coil, harness or connector)

« Compression

» Valve timing

AAC VALVE
SYSTEM

After warming up, idie the
engine. A/C switch “OFF”,
light switch “OFF”

AAC valve system is tested
by detecting change in en-
gine rpm when AAC valve
opening is changed to 0%,
20% and 80%."

Difference in engine rpm is greater than
150 rpm between when vaive opening is
at 80% (102 steps) and at 20% (25
steps).

» Harness and connector

« AAC valve

« Air passage restriction be-
tween air inlet and AAC
valve.

« IAS (ldle adjusting screw)
adjustment

EF & EC-54



SEF289H

Orange
projection

Protector
SEFT725H

& 74 / A

Bréak‘ U SEF291H

Perform E.C.U. in-
putoutput signal
inspection before
replacement.

OLD ONE

s

4
7 ~ SEF330D

o:é/: ™~ \ i / -

1 —HCHECK-

. ~ ~
@ |/

L Check engine
light

N
s
®
o

LED. SEF621K |

Diagnostic Procedure

CAUTION:

1. Before connecting or disconnecting the E.C.U. harness
connector to or from any E.C.U., be sure to turn the ignition
switch to the “OFF” position and disconnect the negative
battery terminal in order not to damage E.C.U. as battery
voltage is applied to E.C.U. even if ignition switch is turned
off. Failure to do so may damage the E.C.U.

2. When connecting E.C.U. harness connector, tighten secur-
ing bolt until orange projection is in line with connector
face.

3. When connecting or disconnecting pin connectors into or
from E.C.U., take care not to damage pin terminals.

4. Make sure that there are not any bends or breaks on E.C.U.
pin terminal, when connecting pin connectors.

5. Before replacing E.C.U., perform E.C.U. input/output signal
inspection and make sure whether the E.C.U. unit functions
are properly or not. (See page EF & EC-155.)

6. After performing this “Diagnostic Procedure”, perform E.C.
C.S. self-diagnosis and driving test.

EF & EC-55



Solenoid vaive

Harness connector
or solenoid valve

O.K.
Circuit tester 9_

SEF539D

7. When measuring E.C.U. controlied components supply
voltage with a circuit tester, separate one tester probe from
the other.

If the two tester probes accidentally make contact with
each other during measurement, the circuit will be shorted,

resulting in damage to the control unit power transistor.

EF & EC-56



TROUBLE DIAGNOSES

~
= .
& 2. Open engine hood and check the
* SEF1421 following:

Basic Inspection

BEFORE STARTING.

1. Check service records for any recent
repairs that may indicate a related
problem, or the current need for
scheduled maintenance.

e Harness connectors for proper con-

nections

¢ Vacuum hoses for splits, kinks, and
proper connections

e Wiring for proper connections,
pinches, and cuts

¥

CONNECT CONSULT TO THE VEHICLE.
Connect “CONSULT” to the diagnostic '

connector and select “"ENGINE” from

the menu. (Refer to page EF & EC-46.)

CHECK IGNITION TIMING.

Warm up engine sufficiently and check

Timing
light
/,_ " A= ~ 1°x2°BT.D.C

ignition timing at idle using timing light.
(Refer to page EF & EC-28.)
ignition timing:

‘ 4
DOES ENGINE START? No R
Yes
4] v
N.G.

Goto & .

OK.

(Go to @& on next page.)

SEF284G

EF & EC-57

_ | Adjust ignition timing by
| turning crank angle

sensor.




TROUBLE DIAGNOSES

B IGN TIMING ADJ B [ ]

IGNITION [TIMING FEEDBACK
CONTROU WILL BE HELD BY

Basic Inspection (Cont'd)
®

TOUCHING START

AFTER DOING SO, ADJUST
IGNITION |TIMING WITH A
TIMING L|GHT BY TURNING
THE CRANK ANGLE SENSOR.

START ]

EEF128

CHECK IDLE ADJ. SCREW INITIAL SET

No

_ | Adjust engine rpm by

RPM.
1. Select “IGN TIMING ADJ” in
“WORK SUPPORT” mode.
2. When touching “START",
does engine rpm fali to
750£50 rpm (in “N” posi-
tion)?
OR

When disconnecting throttle sen-
sor harness connector, does en-
gine rpm fall to 750+ 50 rpm (in
“N” position)?

N ..'\? ,/ ff
"% N

D> ] S

Throttle sensor
harness connector
N\
0 b\ EEF129

B THROTTLE SEN ADJ B[]
% % % ADJ MONITOR % ¥ %

THROTTUE SEN Q.52v

= == == MONITOR == == =
CAS-RPM (REF) Orpm
IDLE POSITION ON

EEF130

EEFO11

Yes

6] \d

CHECK THROTTLE SENSOR IDLE

N.G.

turning idle adjusting
SCrew.

1. Adjust output voltage

POSITION.
1. Perform “THROTTLE SEN.
ADJ” in "WORK SUPPORT”
mode.

2. Check that output voltage of
throttle sensor is 0.35 to
0.65V. (Throttle valve fully
closes.) and “IDLE POSI-
TION™ stays “ON”.

OR
Measure output voltage of throt-
tle sensor using voltmeter, and
check that it is 0.35 to 0.65V.

(Throttle valve fully closed.)

O.K.

(Go to on next page.)

EF & EC-58

Y

by rotating throttle
sensor body.

2. Disconnect throttle
sensor harness con-
nector for a.few sec-
onds and then recon-
nect it.

3. Confirm that “IDLE
POSITION” stays
“ON”.




TROUBLE DIAGNOSES

Basic Inspection (Cont'd)

#MONITOR  &NO FAIL [

START SIGNAL OFF
IDUE POSITION ON
Alf COND SIG OFF
NEUTRAL SW ON

RECORD ]

)

CHECK SWITCH INPUT SIGNAL.

N.G.

Repair or replace the

Select the following switches in
“DATA MONITOR” mode,

a) Start signal,

b) ldle position,

¢) Air conditioner signal,

d) Neutral (Parking) switch,

EEF131 and check the switches’ ON-

OFF operation.

A/c'

&
1/

OR
Remove E.C.U. from front floor
pane! and check the above
switches' ON-OFF operation
using voltmeter at each E.C.U.
terminal.

®

Condition Voltage (V)

_, IGN
START

' Switch’

IGN

Start ON

signal

0 — Battery
voltage

EEF012

Accelerator
pedal released

*SELF—DIAG RESULTS B[]
FAILURE DETECTED  TIME

° NO SELF DIAGNOSTIC
FAILURE INDICATED.

FURTHER TESTING MAY
BE REQUIRED. **

ERASE | PRINT | ing Ny

ldle . -
position | Accelerator
pedal fully de-
pressed

ANC | AC
OFF ON
(Engine running)

0—»8-12V

AC .
signal

Battery voltage
-0

Shift lever is

Neutral Neutral position

(Park- 0 — 6.7V

Except Neutral

switch) position

EEF132

O.K.

/|

Red L.E.D. light

CHECK~- 2.

Check engine

SEF621K

8] ,

READ SELF-DIAGNOSTIC RESULTS.

Yes

malfunctioning switch or
its circuit.

Go to the relevant in-

»

-

1. Perform “SELF-DIAG RE-

SULTS” mode.
Read out seif-diagnostic
results.
\ 3. Is a failure detected?
OR
Set “Seif-diagnostic results
mode” in Mode Il. (Refer to

~

®
page EF & EC-45.))

2. Count the number of RED
L.E.D. or check engine light
flashes and read out the
codes.

3. Are the codes shown?

No

INSPECTION END

EF & EC-59

spection procedure.




TROUBLE DIAGNOSES

—— mark

~ _,k‘__ Alignment

SEF975K

Diagnostic Procedure 1 — High Idling after
Warm-up

CHECK FAST IDLE CAM.
Does fast idie cam keep cam follower
lever released?

Yes

R Check fast idle cam

No

Y

=== MONTOR ===
ENG TEMP SEN

A/F ALPHA m

ACTIVE TEST D

ARN
ROL

100%

812rpm
93°C
091V
102%

4 (REF)

5 SEN

Il

CLEAR

EEF133

CHECK INTAKE AIR LEAK.

®

1. Select “SELF-LEARNING
CONT” in “ACTIVE TEST”
mode.

2. Clear the self-learning control
coefficient by touching
“CLEAR".

3. Does the engine speed drop?

OR

Yes

adjustment. (See page
EF & EC-167.)

Exhaust gas
sensor

DISCONNECT

, 3
= 2\\\"”
Ay ~

4
/'/

1. Disconnect exhaust gas sen-
sor harness connector.

2. After racing engine at 2,000
rpm under no-load for about
30 seconds, does the engine

- speed drop?

No

v

CHECK THROTTLE LINKAGE.

1. Check that throttle linkage moves

~ smoothly.

2. Confirm that throttle valve both fully
opens and fully closes.

N.G.

"] tion and repair.

Discover air leak loca-

OK.

Y

INSPECTION END

EF & EC-60

Repair throttle linkage or
sticking of throttle valve.




TROUBLE DIAGNOSES

Diagnostic Procedure 2 — Hunting

CHECK EXHAUST GAS SENSOR.
When disconnecting exhaust gas sen-
sor harness connector, is the hunting
fixed?

Yes

DISCONNECT
A/
VAN
} =
C(\q__.‘bq ‘ —S& U
(SUEA Y y SEF307G
—
BACTVETESTE [ ]
* ¥ ¥ POWER BALANCE % *_t
=== MONITOR = = =
CAS-RPM (REF)  825rpm
AIR FLOW MTR 183V
AAC VALVE 26%

EEF135

No

4

PERFORM POWER BALANCE TEST.

. Perform “POWER BAL-
ANCE” in “ACTIVE TEST”
mode.

2. |s there any cylinder which

does not produce a momen-
tary engine speed drop?

No

_ | Check exhaust gas

sensor. (See page EF &
EC-124.)

as\

Injector hat

OR
When disconnecting each injec-
tor harness connector one at a
time, is there any cylinder which
does not produce a momentary
engine speed drop?

KZ%
\ EEF136
SEF1561

Yes

v

CHECK SPARK PLUGS.
Remove the spark plugs and check for
fouling, etc.

N.G.

|Goto Y .

O.K.

a v

CHECK FOR INTAKE AIR LEAK.
When pinching cylinder block to intake
manifold hose, does the engine speed

Yes

N Repair or replace spark -
~1 plug(s).

i

J

rise?
l No

(Go to @& on next page.)

EF & EC-61

Discover air ieak loca-
"1 tion and repair.




Diagnostic Procedure 2 — Hunting (Cont'd)

®

|

777>)

CHECK E.G.R. CONTROL VALVE, N.G. . | Repair or replace.
Check E.G.R. control valve for sticking. :

oK

L4

SEC547A INSPECTION END

EF & EC-62



TROUBLE DIAGNOSES

[ KA24E

CHECK E.G.R. CONTROL VALVE.
Check E.G.R. control valve for sticking.

N.G.

Diagnostic Procedure 3 — Unstable Idle

O.K.

SEC547A

CAS.RPM (REF)

AAC VALVE

OWER BALANCE ¥ ¥ ¥
—= MONITOR = = =
826rpm
183v
26%

rAcnve TesTH []

LOW MTR

__{E1ER KN/

=

[:] [] DD START

PERFORM POWER BALANCE TEST.

1. Perform “POWER BAL-
ANCE” in “ACTIVE TEST”
mode.

2. Is there any cyiinder which
does not produce a momen-
tary engine speed drop?

OR

No

Repair or replace.

EEF135

When disconnecting each injec-
tor harness connector one at a
time, is there any cylinder which
does not produce a momentary .
engine speed drop?

injector harness

connector

£

Yes

)

1.

N

CHECK INJECTOR.

Remove distributor from engine.
{Crank angle sensor harness con-
nector should remain connected.)

. Disconnect ignition wires.
. lgnition switch ON. (Do not start

engine.)

. When rotating distributor shaft siowly

by hand, does each injector make an
operating sound?

No

Goto & .

Yes

\4

CHECK IGNITION SPARK.
. Disconnect ignition wire from spark

piug.

Connect a known good spark plug to
the ignition wire.

Place end of spark plug against a
suitable ground and crank engine.
Check for spark.

N.G.

_ | Check injector(s) and

circuit(s).

2.
3.
SEF326K
4.
lgvv»ition wire
A
- Spark plug
L AN

SEF282G

=

(Go to (B on next page.)

EF & EC-63

.| Check ignition coil,

power transistor and
their circuits, (See page

EF & EC-111.)




TROUBLE DIAGNOSES

‘Diagnostic Procedure 3 — Unstable Idie

(Cont'd)

|

CHECK SPARK PLUGS.
Remove the spark plugs and check for
fouling, etc.

N.G.

lO.K.

Ll

Pressure
gauge

EEF139

CHECK FUEL PRESSURE.

1. Release fuel pressure to zero. (Re- -

fer o page EF & EC-166.)
2. Install fuel pressure gauge and
check fuel pressure.
At idie:
Approx. 226 kPa
(2.26 bar, 2.3 kg/cm?, 33 psi)

N.G.

Repair or replace spark

> plug(s).

lo.K.
:

START

MIXTU

ACCELERA|
AND HOLL

RE RATIO TEST

TE TO 2000 RPM
THEN TOUCH

2000 2200

[ NEXT

]

START |

EEF140

CHECK EXHAUST GAS SENSOR.

1. Start engine and warm it up

sufficiently.

2. Perform “MIXTURE RATIO
TEST” in “FUNCTION TEST”
mode.

OR

N.G.

R Check fuel pump and

circuit.

% MONITOR

CAS-RPM (REF)
M/R F/C MNT

“NO FAIL [ ]

2000rpm
RICH

[ REGORD |

EEF141

1. See “M/R F/C MNT” in

“DATA MONITOR” mode.

2. Maintaining engine at 2,000
rpm under no-load (engine is
warmed up sufficiently.),
check that the monitor fluctu-
ates between “LEAN” and
“RICH"” more than 5 times
during 10 seconds.
RICH—-LEAN—RICH—

1 time 2 times
LEAN-RICH.......

Red L.ED.

~ e
—{CHECK—
e ~

71\

Check engine
light

SEF621K

OR
. Set “Exhaust gas sensor
monitor” in the self-diagnostic
Mode il. (See page EF & EC-
45.)

2. Maintaining engine at 2,000
rpm under no-load, check to
make sure that the RED
L.E.D. on the E.C.U. or the
check engine light on the in-
strument panel goes ON and
‘OFF more than 5 times dur-
ing 10 seconds.

lo.K.

{(Go to on next page.)

EF & EC-64

R Replace exhaust gas
"] sensor.




TROUBLE DIAGNOSES

Diagnostic Procedure 3 — Unstable Idie
(Cont’d)

a |

CHECK FOR INTAKE AIR LEAK. Yes Discover air leak loca-
When pinching cylinder block to intake tion and repair.
manifold hose does the engine speed
rise?

No

El y
CHECK IDLE ADJ. SCREW CLOGGING. | No Check for IAS clogging

8 1. Perform “IGN TIMING ADJ” or throttle valve
8 GN TIMING ADJ B[] ‘ in "WORK SUPPORT” mode. clogging.
2. Can you set engine rpm at
750+ 25 rpm (in “N” position)
by turning idle adjusting
screw? .
= == &= MONITOR = = = OR
CAS.RPM (REF)  762rpm @ 1. Disconnect throttle sensor
IGN TIMING 188TDC
IDLE PPSITION ON harness connector. ~
2. Can you set engine rpm at
EEF142 750+ 25 rpm (in “N” position)
by turning idle speed adjust-
ing screw?

— CONDITION SETTING —

ioN/T seeDBack: - HOLD

Yes

IE \4

CHECK COMPRESSION PRESSURE. N.G. Check pistons, piston
e Check compression pressure. rings, valves, valve
Standard: ‘ seats and cylinder head
kPa (bar, kg/cm?, psi)/300 rpm gaskets.
< Throttle sensor 1,196 (11.96, 12.2, 173)
harnes\s;\c\onn\ector Minimum:
I MEF480C kPa (bar, kg/cm?, psi¥300 rpm
883 (8.83, 9.0, 128)
Difference between each cylinder:
_ kPa (bar, kg/cm?, psi)}300 rpm
98 (0.98, 1.0, 14)

O.K. -

v
CHECK E.C.U. HARNESS N.G. Repair or replace.
CONNECTOR. v
Check the E.C.U. pin terminals for dam-
age or poor connection of E.C.U. har- -
EEF143 || ness connector.

oK.
10
. l

TRY A KNOWN GOOD E.C.U.x

Trouble is fixed.
Replace E.C.U.

\

Trouble is not fixed.

COMPRESSION :
PRESSURE - INSPECTION END

*. E.C.U. may be the cause of a problem, but this is rarely the case.
EEF144

EF & EC-65




TROUBLE DIAGNOSES

'CHECK BATTERY AND STARTER.
Check battery and starter condition.
(Refer to EL section.)

N.G.

Diagnostic Procedure 4 — Hard to Start or
Impossible to Start when the Engine is Cold

Repair or replace.

O.K.

Y

CHECK FUEL PRESSURE.

S

|

Pressure
reguiator

1. Pinch fuel feed hose with fingers.
2. When cranking the engine, is there
any pressure on the fuel feed hose?

No

Check fuel pump and

Yes

Fast idle
cam

Cam
follower
lever

Throttle
valve

SEF044H

v

CHECK FAST IDLE CAM.

When the engine is cold, does fast idle
cam keep cam follower lever in posi--
tion?

No

¥

circuit. (See pége EF &
EC-135))

Yes

'SEF3821

v

CHECK A.A.C. VALVE.
When pressing accelerator pedal fully,
you can start the engine. )

Yes

Check fast idle cam
adjustment. (See page
EF & EC-167.)

LNo

(Go to -(® on next page.)

EF & EC-66

Check A.A.C. valve and

7| circuit. (See page EF &

EC-141.)




TROUBLE DIAGNOSES

SEF326K |

Diagnostic Procedure 4 — Hard to Start or
Impossible to Start when the Engine is Cold

(Cont’d)
®

ignition wire

Spark plug

SEF282G

CHECK INJECTOR.

1. Remove distributor from engine.
{Crank angle sensor harness con-
nector should remain connected.).

2. Disconnect ignition wires.

3. Turn ignition switch ON. (Do not
start engine.)

4. When rotating distributor shaft slowly
by hand, does each injector make an
operating sound?

No

_ | Check injector(s) and

Yes

a v

SEF156l

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

2. Connect a known good spark plug to
the ignition wire,

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

N.G.

71 circuit(s).

N Check ignition coil,

O.K.

4

CHECK SPARK PLUGS.
Remove the spark plugs and check for
fouling, etc.

N.G.

| power transistor and
their circuits. (See page
EF & EC-111))

Repair or replace spark

O.K.

E ) Y

CHECK E.C.U. HARNESS
CONNECTOR.

Check the E.C.U. pin terminais for dam-
age or poor connection of E.C.U. har-

N.G.

plug(s).

Repair or replace.

ness connector.
l OK.

(Go to on next page.)

EF & EC-67




wiagnostic Procedure 4 — Hard to Start or
Impossible to Start when the Engine is Cold
(Cont’d)

. |

CHECK E.C.U. POWER SUPPLY AND N.G. Repair or replace.
GROUND CIRCUIT. "
Refer to page EF & EC-99.

O.K.

v Trouble is fixed.

TRY A KNOWN GOOD E.C.U.x Replace E.C.U.

Trouble is not fixed.

Y

INSPECTION END -

*: E.C.U. may be the cause of a problem, but this is rarely the cas‘ve. L

EF & EC-68



TROUBLE DIAGNOSES

Ny
Pressure‘\\\

EEF147

SEF326K

Ignition wire

Spark plug

SEF282G

Diagnostic Procedure 5 — Hard to Start or
Impossible to Start when the Engine is Hot

CHECK FUEL PRESSURE.
1. Pinch fuel feed hose with fingers.
2. When cranking the engine, is there

any pressure on the fuel feed hose?

No

Yes

3

CHECK FUEL VAPOR,

1. Disconnect fuel pressure regulator
vacuum hose and plug hose.

2. Can you start engine?

Yes

Check fuel pump and
circuit. (See page EF &
EC-135.)

No

\ 4

CHECK INJECTOR.

1. Remove distributor from engine.
(Crank angle sensor harness con-
nector shouid remain connected.)

2. Disconnect ignition wires.

3. Tum ignition switch ON. (Do not
start engine.)

4. When rotating distributor shaft
slowly by hand, does each injector
make an operating sound?

No

Y

Check fuel properties.

Yy

Yes

Y

CHECK IGNITION SPARK. ,
1. Disconnect ignition wire from spark

plug.

2. Connect a known good spark plug to

the ignition wire.
3. Place end of spark plug against a
suitable ground and crank engine.
4. Check for spark.

N.G.

Check injector(s) and
circuit(s).

lO.K.

(Go to & on next page.)

EF & EC-69

Check ignition coil,
power transistor and
circuits. {See page EF &
EC-111)




~Diagnostic Procedure 5 — Hard fo Start or
Impossible to Start when the Engine is Hot
(Cont’d)

@
|
CHECK E.C.U. HARNESS N.G. | Repair or replace.

CONNECTOR.

Check the E.C.U. pin terminals for dam-
age or poor connection of E.C.U. har-
ness connector.

OK.
6] R .
CHECK E.C.U. POWER SUPPLY AND N.G. _ | Repair or replace.
GROUND CIRCUIT. g
Refer to page EF & EC-99.
oK.
v Trouble is fixed.
TRY A KNOWN GOOD E.C.U.x »| Replace E.C.U.

Trouble is not fixed.

y

INSPECTION END

*: E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-70



TROUBLE DIAGNOSES

CHECK BATTERY AND STARTER.
Check battery and starter operation.
(Refer to EL section.)

N.G.

Diagnostic Procedure 6 — Hard to Start or
Impossible to Start under Normal Conditions

O.K.

Y

CHECK FUEL PRESSURE.

T
Pressure
3 \regulaior

EEF146

1. Pinch fuel feed hose with fingers.
2. When cranking the engine, is there
any pressure on the fuel feed hose?

No

Repair or replace.

_Yes

\

CHECK INJECTOR FOR LEAKAGE.
When pressing accelerator pedal fully,
can you start the engine.

Yes

Check fuel pump and
circuit. (See page EF &
EC-135.)

No
!

CHECK INJECTOR.

1. Remove distributor from engine.
(Crank angle sensor harness con-
nector should remain connected.)

. Disconnect ignition wires.

3. Turn ignition switch ON. (Do not

start engine.)

4. When rotating distributor shaft siowly

by hand, does each injector make an
operating sound?

N

No

Check injector(s) for J
leakage.

SEF326K

lYes

(Go to A on next page.)

EF & EC-71

Check injector(s) and j
circuit(s).




TROUBLE DIAGNOSES

ignition wire

Diagnostic Procedure 6 — Hard to Start or
Impossible to Start under Normal Conditions

(Cont’d)
®

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

2. Connect a known good spark plug to
the ignition wire.

3. Place end of spark plug against a
suitable ground and crank engine.

4, Check for spark.

N.G.

_| Check ignition coil,

O.K.

6] v

CHECK SPARK PLUGS.
Remove the spark plugs and check for
fouling, etc.

N.G.

power transistor and
circuits. (See page EF &
EC-111.)

Y

\ Spark plug
-
SEF282G
SEF1561
SEC547A

oK.

4

CHECK E.C.U. CONTROL. VALVE.
Check the E.G.R. control valve for
sticking.

N.G.

Repair or replace spark
plug(s).

Y

O.K.

E A4

CHECK E.C.U. HARNESS
CONNECTOR. Check the E.C.U. pin
terminals for damage or poor connec-
tion of E.C.U. harness connector.

N.G.

Y

Repair or replace.

O.K.

E v

- CHECK E.C.U. POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-99.

N.G.

Repair or replace.

Repair or replace.

O.K.

Trouble is fixed.

TRY A KNOWN GOOD E.C.U.x

A4

v

Trouble is not fixed.

INSPECTION END

Replace E.C.U.

*: E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-72
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Pressure \\\\

reguiator

Diagnostic Procedure 7 — Hesitation when the

Engine is Hot

CHECK FUEL VAPOR.

1. Disconnect fuel pressure regulator
vacuum hose and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

Yes

Check fuel properties.

No

4

CHECK CANISTER PURGE.

1. Disconnect canister purge line hose
and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

Yes

No

v

CHECK FOR INTAKE AIR LEAK.
When pinching cylinder biock to intake
manifold hose, does the engine speed
rise? ’

Yes

Check purge and vac-
uum line.

EEF137

No

v

INSPECTION END

EF & EC-73

Discover air leak loca- 1

tion and repair.




SEF1561

Diagnostic Procedure 8 — Hesitation when the

Engine is Cold

CHECK SPARK PLUGS.
Remove spark plugs and check for
fouling, etc.

N.G.

O.K.

Y

CHECK FOR INTAKE AIR LEAK.
When pinching cylinder block to intake
manifold hose, does the engine speed
rise?

Yes

_| Repair or replace spark
| plug(s).

Discover air leak loca-
tion and repair.

Trouble is fixed.

No

y
TRY A KNOWN GOOD AIR FLOW
METER.

' Trouble is not fixed.
v
CHECK FOR INTAKE VALVE
DEPOSITS.

lf there are deposits on intake valves,
clean them.

¥

INSPECTION END

EF & EC-74

Replace air flow meter.




TROUBLE DIAGNOSES

SEF1561

Normal Conditions

CHECK SPARK PLUGS.
Remove spark plugs and check for
fouling, etc.

N.G.

Diagnostic Procedure 9 — Hesitation under

.| Repair or replace spark

O.K.

y

CHECK EXHAUST GAS SENSOR.

Mi

ACCEL
AND H
. START

XTURE RATIO TEST

ERATE TO 2000 RPM

OLD THEN TOUCH

2000 2200

b

[ NEXT

1l._START

]

1. Start engine and warm it up
sufficiently.
2. Perform “MIXTURE RATIO
TEST” in “FUNCTION
TEST” mode.

OR

N.G.

| plug(s).

_| Replace exhaust gas

1. See “M/R F/C MNT” in
“DATA MONITOR” mode.
2. Maintaining engine at 2,000
rpm under no-load (with en-

EEF140 gine warmed up sufficiently.),

check to make sure that the

#MONITOR «NO FAIL [

CAS-RPM (REF)  2000rp
M/R F/C MNT  RICH

m

RECORD

]

monitor fluctuates between
“LEAN" and “RICH" more
than 5 times during 10
seconds.
R)CH—»LEANT»LRICH—»

1 time 2 times
LEAN-+RICH.......
———0R

@ 1. Set “Exhaust gas sensor
monitor” in the seif-

EEF141 diagnostic Mode Il. (See

page EF & EC- 45.)

\

light

—HCHECK-
7~ ~
7 1N\

heck engine

2. Maintaining engine at 2,000
rpm under no-load, check
that the RED L.E.D. on the
E.C.U. or the check engine
light on the instrument panel
goes ON and OFF more than
5 times during 10 seconds.

O.K.
\

sere21K || CHECK CANISTER PURGE.

1. Disconnect canister purge line hose

\

canister

and plug hose.
2. Perform cruise test.
3. Does the hesitation disappear?

Yes

sensor.

lNo

(Go to (A on next page.)

EF & EC-75

| Check purge and vac-

uum line,




Diag;\;stic Procedure 9 — Hesitation under

®

. |

CHECK FOR INTAKE AIR LEAK.
When pinching cylinder block to intake
manifold hose, does the engine speed
rise? '

Normal Conditions (Cont’d)

Yes

No

A

INSPECTION END

EF & EC-76

Discover air leak loca-

"] tion and repair.




TROUBLE DIAGNOSES

Diagnostic Procedure 10 — Engine Stalls when

&
)

!

S0

SEF326K

ignition wire

Spark plug

SEF282G

CHECK IGNITION SPARK.
. Disconnect ignition wire from spark

plug.

. Connect a known good spark plug to

the ignition wire.

. Place end of spark plug against a

suitable ground and crank engine.

. Check for spark.

=

(Go to A on next page.)

EF & EC-77

3]
Turning
CHECK FUEL LEVEL. N.G.| Fill fuel tank with fuel.
Check to see that there is enough fuel '
in tank.
E ‘ O.K.
v
SEF3861
PERFORM POWER BALANCE TEST. No |Goto B .
1. Perform “POWER BALANCE” o
‘
macTve TESTH (] in “ACTIVE TEST” mode.
- pOWER BALANCE ¥ % % 2. Is there any cylinder which
E:A S——‘E—KA MROE!;ITOR $5= = does not produce a momen-
Sy (ReF) B25rpm tary engine speed drop?
AAC YALVE 26% OR
[[ﬂ____ When disconnecting each injector
Bl ) et harness connector one at a time,
DD]DD START is there any cylinder which does
: not produce a momentary engine
EEF135 speed drop?
Yes
—~ CHECK INJECTOR. No | Check injector(s) and
. /(C 1. Remove distributor from engine. - circuit(s).
(njector harnes {Crank angle sensor harness con-
connector nector should remain connected.)
% 2 2. Disconnect ignition wires.
<\ 3. Turn ignition switch ON. (Do not start
\\ == /_Z\ engine.)
EEF136 4. When rotating distributor shaft slowly
‘ by hand, does each injector make an
“operating sound?
~ N
oy N -) Yes
/ 4 )
Click 4] |
- < A
Click - N.G.| Check ignition coil, power

| transistor and circuits.

(See page EF & EC-111.)




B =17
-

TROUBLE DIAGNOSES
Diagnostic Procedure 10 — Engine Stalls when
Turning (Cont’d)

®
CHECK FUEL PRESSURE. N.G.{ Check fuel pressure regu-

EEF139

1. Release fuel pressure to zero. (Refer
to page EF & EC-166.)
2. Instali fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 226 kPa _
(2.26 bar, 2.3 kg/cm?, 33 psi)
A few seconds after ignition switch
is tured OFF to ON: ’
Approx. 294 kPa
(2.94 bar, 3.0 kg/cm?, 43 psi)

lator diaphragm.

OK.

B Y

CHECK E.C.U. HARNESS CONNECTOR.
Check the E.C.U. pin terminals for dam-
age or poor connection of E.C.U. har-
ness connector.

N.G.| Repair or replace.

O.K.

v

CHECK E.C.U. POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-98.

N.G.| Repair or replace.

O.K.
B !

Trouble is fixed.

TRY A KNOWN GOOD E.C.U.x

Replace E.C.U.

Trouble is not fixed.

Y

INSPECTION END

*: E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-78



TROUBLE DIAGNOSES

Diagnostic Procedure 11 — Engine Stalls when
the Engine is Hot

CHECK FUEL VAPOR. Yes | Check fuel properties.

1. Disconnect fuel pressure regulator
vacuum hose and plug hose.

2. Perform cruise test.

3. Does the engine stall disappear?

EEF147 No
ACTVE TESTR [ ] X
i PERFORM POWER BALANCE TEST. No | Goto
% % ¥ POWER BALANCE ¥ ¥ ¥ @ 1. Perform “POWER BALANCE"
CAS-RPM '\(AR%?}'TO,R 825rom in “ACTIVE TEST” mode.
AIR FLOW MTR - 153V 2. Is there any cylinder which
AAC VALVE ZGELC;] does not produce a momen-
= —_— tary engine speed drop?
B/ ER/EN I OR
DE] DI:] START When disconnecting each injector |

harness connector one at a time,

EEF135 is there any cylinder which does

not produce a momentary engine
v speed drop?
Yes
/(C\ Y / v .
o pame CHECK INJECTOR. No | Check injector(s) and
Ry | 1. Remove distributor from engine. circuit(s).
D {Crank angle sensor harness con- -
néctor should remain connected.)
- eeras | | 2- Disconnect ignition wires.

3. Turn ignition switch ON. (Do not start

engine.)
<S .“E> 4. When rotating distributor shaft slowly
~ 2 by hand, does each injector make an
Click operating sound?
Click

[ Yes

(Go to @ on next page.)

&)

=
w

SEF326K

EF & EC-79




TROUBLE DIAGNOSES

Diagnostic Procedure 11 — Engine Stalls when
the Engine is Hot (Cont’d)

®

4]
Ignitian wire
$ Spark plug
-
4 i A S
SEF282G
Pressure’i\— \

EEF139

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

Connect a known good spark plug to
the ignition wire.

Place end of spark plug against a
suitable ground and crank engine.
Check for spark.

2.

N.G.

oK.
:

A

Check ignition coil, power
transistor and their
circuits. (See page EF &
EC-111.)

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer
to page EF & EC-166.)
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 226 kPa
(2.26 bar, 2.3 kg/cm?, 33 psi)
A few seconds after ignition switch
is tumed OFF to ON:
Approx. 294 kPa
(2.94 bar, 3.0 kg/cm?, 43 psi)

C.K.

6] |

Check fuel pressure regu-
lator diaphragm.

CHECK E.C.U. HARNESS CONNECTOR.
Check the E.C.U. pin terminals for dam-
age or poor connection of E.C.U. har-
ness connector.

N.G.

oK.

!

Repair or replace.

CHECK E.C.U. POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-99.

-1 Repair or replace.

O.K.

a
v

Trouble is fixed.

TRY A KNOWN GOOD E.C.U.x

_| Replace E.C.U.

Trouble is not fixed.

Y

INSPECTION END

*: E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-80



TROUBLE DIAGNOSES

[KA2E]

Diagnostic Procedure 12 — Engine Stalls when
the Engine is Cold
.
Fast idle — Roller CHECK FAST IDLE CAM. No | Check fast idle cam
cam ! When the engine is cold, does fast idle "1 adjustment. (See page EF
Cam | . i n R
follower —— : @ A { cam keep follower lever in position” & EC-167).
lever VL 1 . Yes
1£<” |
S \——— Throttle
valve SEF044H Y
CHECK A.A.C. VALVE. N.G.| Check A.A.C. valve and
When the engine is cold, can you start "1 circuit. (See pages EF &
the engine when pressing accelerator EC-141.)
A ;
“y " pedal fully?
\ )
OK.
A L
\
@ | PERFORM POWER BALANCE TEST. NGiGoto B .
oy ‘ 1. Perform “POWER BALANCE" |~
N in “ACTIVE TEST” mode.
SEF382! 2. |Is there any cylinder which
does not produce a momen-
BACTVETESTH [ tary engine speed drop?
OR
;*:_EW&&&%?N__C:E;*; @ When disconnecting each injector
CAS4RPM (REF) 825rpm harness connector one at a time,
AIR ELOW MTR 153V ; ; ;
AACIVALVE 6% is there any cylinder which dogs
not produce a momentary engine
= speed drop?
BRG]0 st :
D oK
geF1as | 3 v
CHECK INJECTOR. NG; Check injector(s) and
1. Remove distributor from engine. 1 circuit(s).
{Crank angle sensor harness con-
nector should remain connected.)
/(C 2. Disconnect ignition wires.
Injector hamé 3. Turn ignition switch ON. (Do not start

connector

engine.)

operating sound?

/ 4. When rotating distributor shaft slowly

by hand, does each injector make an

lO.K.

SEF326K

(Go to & on next page.)

EF & EC-81



TROUBLE DIAGNOSES
Diagnostic Procedure 12 — Engine Stalls when

the Engine is Cold (Cont'd)

igniti

pn wire

®

CHECK IGNITION SPARK.

3.| Check ignition coil, power

AN Spark plug 1. Disconnect ignition wire from spark transistor and circuits.
- plug. (See page EF & EC-111.)
v i AS 2, Connect a known good spark plug to

SEF282G

the ignition wire.
3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

EEF139

oK.
a8 '
CHECK SPARK PLUGS. N-G: Repair or replace spark
Remove the spark plugs and check for plug(s).
fouling, etc.
| OK.
v
CHECK FUEL PRESSURE. N.G.| Check fuel pressure regu-

1. Release fuel pressure to zero. (Refer
to page EF & EC-166.)
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 226 kPa
(2.26 bar, 2.3 kg/em?, 33 psi)
A few seconds after ignition switch
is tumed OFF to ON:
Approx. 294 kPa
{2.94 bar, 3.0 kg/icm?, 43 psi)

O.K.

8] !

lator diaphragm.

CHECK E.C.U. HARNESS CONNECTOR.
Check the E.C.U. pin terminals for dam-
age or poor connection of E.C.U. har-

ness connector.
l O.K.

(Go to ® on next page.)

EF & EC-82

-| Repair or replace.




ROUBLE DIAGNOSES

Diagnostic Procedure 12 — Engine Stalls when
the Engine is Cold (Cont'd)

|

CHECK E.C.U. POWER SUPPLY AND N.G.| Repair or replace.
GROUND CIRCUIT. hd
Refer to page EF & EC-99.
OK.
v Trouble is fixed.
TRY A KNOWN GOOD E.C.U.x Replace E.C.U.
Trouble is not fixed.

Y
INSPECTION END

*: E.C.U. may be the cause of a probiem, but this is rarely the case.

EF & EC-83



TROUBLE DIAGNOSES

B AAC VALVE SYSTEM B
LET ENGINE IDLE
THEN
TOULH START
(A/C SW-LIGHT SW OFF)

[ NEXT

1 START |

EEF149

Diagnostic Procedure 13 — Engine Stalls when
Stepping on the Accelerator Momentarily

CHECK A.A.C. VALVE.

. 1. Start engine and warm it up
sufficiently.
2. Perform “AAC VALVE SYS-
TEM” in “FUNCTION TEST”
mode.

OR

No

Check A.A.C. valve and

WAQTVETESTE [

AAC/V OPENING 26%

800rpm
1.49V
92°C

ONITOR
REF)
MTR

ENG TEMA SEN

I by
g@r UR_J[DWN]J[Qd

EEF150

. Select “A.A.C. VALVE OPEN-
ING” in “ACTIVE TEST”
mode.

2. When touching “Qu” and

“Qd”, does the engine speed

change according to the per-

cent of A.A.C. valve opening?

OR
When disconnecting A.A.C. valve
harness connector, does the en-
gine speed drop?

—

A.A.C. valve !
harness connector

W

Yl

L

Yes

7| circuit. (See page EF &
EC-141)

PERFORM POWER BALANCE TEST.
1. Perform “POWER BALANCE”
in “ACTIVE TEST” mode.
2. Is there any cylinder which
does not produce a momen-
tary engine speed drop?

No

]

WACTVETESTE [

% ¥ % POV)

ER BALANCE ® * %

= == MONTOR = ==
CAS-RPM|(REF) 825rpm
AIR FLOW MTR 183V -
AAC VALVE 26%

|3/ ER/ED
DD[:]D START

EEF135

OR
When disconnecting each injector
harness connector one at a time,
is there any cylinder which does
not produce a momentary engine
speed drop?

/b

Injector harness _/
connector

R/ [ d

l Yes

(Go to (A on next page.)

EF & EC-84

A 4

Go to



TROUBLE DIAGNOSES

SEF326K

Diagnostic Procedure 13 — Engine Stalls when
Stepping on the Accelerator Momentaril

(Contd) 4
/

lgnition wire

Spark piug

CHECK INJECTOR.

1. Remove distributor from engine.
(Crank angle sensor harmess con-

- nector should remain connected.)

2. Disconnect ignition wires.

3. Turn ignition switch ON. (Do not start
engine.) '

4. When rotating distributor shaft slowly
by hand, does each injector make an
operating sound?

No

Check injector(s) and

1 Yes

| their circuit(s).

EEF139

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
piug.

2. Connect a known good spark plug to
the ignition wire.

3. Place end of spark plug against an
earth point with engine cranking.

4. Check for spark.

lO.K.

Check ignition coil, power
transistor and their

'| circuits. (See page EF &

EC-111.)

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer
to page EF & EC-166.)
2. Install fuel pressure gauge and check
fuel pressure.
At idie:
Approx. 226 kPa
(2.26 bar, 2.3 kg/cm?, 33 psi)
A few seconds after ignition switch
is turned OFF {o ON:
Approx. 294 kPa
{2.94 bar, 3.0 kg/cm?, 43 psi)

N.G.

a8 lO.K.

Check fuel pressure regu-
lator diaphragm.

CHECK E.C.U. HARNESS CONNECTOR.
Check the E.C.U. pin terminals for dam-
age or poor connection of E.C.U. har-
ness connector.

N.G.

K.
4 ©

Repair or replace.

CHECK E.C.U. POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-99.

N.G.

o lo.K.

Y

Repair or replace.

Trouble is fixed.

TRY A KNOWN GOOD E.C.U.x

.| Replace E.C.U.

Troubie is not fixed.
4

INSPECTION END

*; E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-85



TROUBLE DIAGNOSES
Diagnostic Procedure 14 — Engine Stalls after
B AAC VALVE SYSTEM B Decelerating
LET ENGINE IDLE
THEN
(A/C ESVL{D%:]F 2@3 OFF) CHECK A.A.C. VALVE. No _ | Check A.A.C. valve and
1. Start engine and warm it up circuit. (See page EF &
sufficiently. EC-141))
2. Perform “AAC VALVE SYS-
f' NEXT L START J TEM” in “FUNCTION TEST”
mode.
EEF149 OR
a 1. Select “A.A.C. VALVE OPEN-
mAaqrveTesTm [ ING” in “"ACTIVE TEST”
mode.
AAC/V OPENING 0
N 20 2. When touching “Qu” and
a?R;—K‘AMFg‘é'TOR ;0“-: = “Qd”, does the engine speed
AR ;:LOW MTR) 1A49{,pm change according to the per-
ENG TEMP| SEN g2eC cent of A.A.C. valve opening?
lj] [I]ﬂ OR
i} = When disconnecting A.A.C. valve
lQ_U_]ﬁUP ” DWNW@ harness connector, does the en-
EEF150 gine speed drop?
Yes
\d
) CHECK IDLE ADJ. SCREW CLOGGING. |No | Check for IAS clogging or

i

?(XQ
{\

harness connector

N

/L1

1. Perform “IGN TIMING ADJ” in
"WORK SUPPORT” mode.

2. Can you set engine rpm at
75025 rpm (in “N” position)
by turning idle adjusting
screw?

OR

Disconnect throttle sensor

=

- — CONDITI

CAS-RPM (R

B IGN TMING ADJ B[]

16N/T Feeagsack: HOLD

MONITOR = = =

EF) 762rpm
IGN TIMING 15BTDC
IDLE POSITION ON

ON SETTING —

1.
@ harness connector.

2. Can you set engine rpm at
75025 rpm (in “N" position)
by turning idle adjusting

screw?
IYes

(Go to (A on next page.)

< Throttle sensor

§ harness connector
BN NN
MEF480C

EF & EC-86

throttie chamber clogging.




TROUBLE DIAGNOSES

“~__ldie speed
\ad;ustmg scre w
§>\ }

EEF143

FRK

CAS.
AIR H
AAC

WACTVETESTR [

POWER BALANCE ¥ ¥ %
= MONITOR = = —
RPM (REF) 825rpm
LOW MTR 163V
VALVE 26%

__JIEN N
D[jDD START

]

@

/(C(
Injector harnes
connector

‘Diagnostic Procedure 14 — Engine Stalls after
Decelerating (Cont’d)

®

Y

PERFORM POWER BALANCE TEST.

. Perform “POWER BALANCE"
in “ACTIVE TEST” mode.
Is there any cylinder which
does not produce a momen-
tary engine speed drop?

OR

No>

SEF326K

Ignition wire

Spark piug

SEF282G

When disconnecting each injector
harness connector one at a time,
is there any cylinder which does
not produce a momentary engine
speed drop?

Yes

y

Goto B

1.

CHECK INJECTOR.

Remove distributor from engine.
(Crank angle sensor harness con-
nector should remain connected.)
Disconnect ignition wires.

Turn ignition switch ON. (Do not start
engine.)

. When rotating distributor shaft slowly

by hand, does each injector make an
operating sound?

No

Check injector(s) and

Yes

Y

| circuit(s).

CHECK IGNITION SPARK.
. Disconnect ignition wire from spark

plug.
Connect a known good spark plug to
the ignition wire.

. Place end of spark plug against a

suitable ground and crank engine.

. Check for spark.

No

Check ignition coil, power

l Yes

(Go to on next page.)

EF & EC-87

transistor and circuits.
(See page EF & EC-111))




TROUBLE DIAGNOSES

a~_ —

essure =y, || (®

EEF139

- STARYT

MIXTURE RATIO TEST

ACCELERATE. TO 2000 RPM

AND HOLD) THEN TOUCH

2000 2200

NEXT }

START ]

EEF140

#MONITOR #NO FAIL |

CAS-RPM [REF)

M/R F/C MNT RICH

2000rpm

RECORD

]

EEF141

Nk
—HCHECK—

Y ~ ~
Y 1\

Red L.E.D. fight

Check engine

SEF621K

" Diagnostic Procedure 14 — Engine Stalls after
Decelerating (Cont’d)

B | |
CHECK FUEL PRESSURE. N.G.| Check fuel pressure regu-

1. Release fuel pressure to zero. (Refer
to page EF & EC-166.)

2. Install fuel pressure gauge and check
fuel pressure.
At idle:

Approx. 226 kPa
(2.26 bar, 2.3 kg/cm?, 33 psi)

A few seconds after ignition switch
is tumed OFF to ON:

Approx. 294 kPa
(2.94 bar, 3.0 kg/cm?, 43 psi)

O.K.

A4

lator diaphragm.

CHECK EXHAUST GAS SENSOR.

1. Start engine and warm it up
sufficiently.

2. Perform "MIXTURE RATIO

TEST” in “FUNCTION TEST”
mode.
OR

‘| Replace exhaust gas

1. See "M/R F/C MNT” in
“DATA MONITOR” mode.

© 2. Maintaining engine at 2,000

rpm under no-load (with en-
gine warmed up sufficiently.),
check to make sure that the
monitor fluctuates between
“LEAN” and “RICH"” more

* than 5 times during 10
seconds.
RICH—»LEAN—»RIQI_-I:

1time 2 times
LEAN-RICH.......
OR

1. Set “Exhaust gas sensor
monitor” in the self-diagnostic
Mode li. (See page EF & EC-
45.)

2. Maintaining engine at 2,000

rpm under no-load, check that
the RED L.E.D. on the E.C.U.
or the check engine light on
the instrument panel goes ON
and OFF more than 5 times
during 10 seconds.

oK

Y

~1 sensor.

CHECK E.C.U. HARNESS CONNECTOR.
Check the E.C.U. pin terminals for dam-
age or poor connection of E.C.U. har-
ness connector.

N.G.

lO.K.

(Go to (© on the next page.)

EF & EC-88

Repair or replace.




ROUBLE DIAGNOSES

" Diagnostic Procedure 14 — Engine Stalls after
Decelerating (Cont’d)

©

9] | |

CHECK E.C.U. POWER SUPPLY AND | N.G.| Repair or replace.
GROUND CIRCUIT.
Refer to page EF & EC-99.

O.K.

Y

v Trouble is fixed:
TRY A KNOWN GOOD E.C.U.x : Replace E.C.U.

Trouble is not fixed.

Y
INSPECTION END .

*: E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-89



TROUBLE DIAGNOSES

Diagnostic Procedure 18 — Detonation

CHECK FOR INTAKE AIR LEAK.
When pinching cylinder block to intake
manifold hose, does the engine rpm

rise?

Yes

No

v

Discover air leak location
and repair.

CHECK E.G.R. OPERATION.

1. Apply vacuum directly to the E.G.R.
valve using a handy vacuum pump.

2. Check to see that the engine runs
rough or dies.

No

Yes’

4

Check E.G.R. valve for
sticking.

CHECK E.G.R. & CANISTER CONTROL
SOLENOID VALVE.

1‘

. Turn E.G.R. & canister control

Select “E.G.R. CONT SOL
VALVE” in “ACTIVE TEST”
mode.

solenoid valve ON and OFF.

. Check operating sound.

OR

SEF820F
BAcTveTESTE [
EGR tonT soyv OFF
= == = MONITOR = = =
CAS-RPM(REF) 887rpm
[ON J[ovo Meldam
EEF151
'

SEF391K

. Disconnect E.G.R. & canister

control solenoid valve harness
connector.

Supply E.G.R. & canister con-
trol solenoid valve terminals
with battery current and check
operating sound.

lO.K.

(Go to & on next page.)

EF & EC-95

Check solenoid vaive and
circuit.




TROUBLE DIAGNOSES _ [KAzE]
Diagnostic Procedure 18 — Detonation (Cont'd)

To ALV. » @

solenoid

B.P.T. valve

' VC:c"fstef CHECK VACUUM HOSES. N.G.! Repair or replace.

hose Check the foliowing vacuum hoses for g ~

Canister clogging, cracks and poor connection.

purge @) E.G.R. valve to B.P.T. valve

(@ B.P.T. valve to 3-way connector

(® 3-way connector to E.G.R. & canis-
ter control solenoid vaive

(@ E.G.R. & canister control solenoid
valve to vacuum tube

(® Vacuum tube to throttie chamber

(6 3-way connector to vacuum port

Linit

To vacuum tank 0O.K.
% 2 ’/ Intake manifold Y
/ CHECK FOR OIL LEAK TO COMBUS- YesL Check pistons, piston
& “@® Throttle chamber TION CHAMBER. rings, valves, valve seats,
: $.£.V. solenoid valve EEF1s2 Remove spark plugs and check for foul- valve oil seal and engine
© E.f.R. solenoid valve ing with oil. oil level, etc.
No

\
INSPECTION END

SEF156l

EF & EC-96




TROUBLE DIAGNOSES

MIXTURE RATIO TEST

ACCELERATE TO 2000 RPM
AND HOLD THEN TOUCH
START

2000 2200
y

[ next [ START |

EEF140

Diagnostic Procedure 19 — Surge

CHECK EXHAUST GAS SENSOR.

1. Start engine and warm it up
sufficiently.

2. Perform “MIXTURE RATIO

TEST” in “FUNCTION TEST”
mode.
OR

N.G.

«MDNITOR «NO FAIL []

CAS}RPM (REF)
M/R}F/C MNT

2000rpm
RICH

| RECORD ]

EEF141

light

~ -

—H CHECK—

- \ ~
7 1 \

Check engine

SEF621K

1.

2. Maintaining engine at 2,000

See “M/R F/C MNT” in
“DATA MONITOR"” mode.

rpm under no-load (with en-
gine warmed up sufficiently.),
check to make sure that the
monitor fluctuates between
“LEAN" and “RICH” more
than 5 times during 10
seconds.
RICH—LEAN-RICH-

Ttime 2 times
LEAN-RICH.......

OR

SEC547A

1. Set “Exhaust gas sensor
monitor” in the self-diagnostic
Mode ll. (See page EF & EC-
45.)

2. Maintaining engine at 2,000

rpm under no-load, check that
the RED L.E.D. on the E.C.U.
or the check engine light on
the instrument panel goes ON
and OFF more than 5 times
during 10 seconds.

O.K.

\d

| sensor.

Replace exhaust gas

CHECK E.G.R. CONTROL VALVE.
Check E.G.R. controf valve for sticking.

:

O.K.

Y

3. Repair or replace.

Trouble is fixed.

TRY A KNOWN GOOD E.C.U.x

Replace E.C.U.

\d

Trouble is not fixed.

INSPECTION END

*: E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-97



- TROUBLE DIAGNOSES
Diagnostic Procedure 20 — Backfire through
the Intake
CHECK SPARK PLUGS. N.G.! Repair or replace spark

SEF 156!

Remove the spark plugs and check for
fouling, etc.

OK.

y

plug(s).

CHECK INTAKE AIR LEAK.

When pinching cylinder block to intake
manifold hose, does the engine speed
rise?

Yes

No
i
CHECK FOR INTAKE VALVE
DEPOSITS.

If there are deposits on intake valves,
remove them.

Y

INSPECTION END

"} and repair.

Discover air leak location

Diagnostic Procedure 21 — Backfire through

the Exhaust

CHECK ENGINE TEMPERATURE
SENSOR.

Check engine temperature sensor and
its circuit. (See page EF & EC-108.)

N.G.

Y

O.K

v

INSPECTION END

EF & EC-98

Replace or repair.




" TROUBLE DIAGNOSES

Diagnostic Procedure 22
MAIN POWER SUPPLY AND GROUND CIRCUIT (Not self-diagnostic item)

ECCS
ReCaYy IGNITION SWITCH
=] ©; L. H. D modelsg 1 e Agc %'j Sg g
®: R. H. D modeisg § 0 8 (l) .
‘ o :@]@@
: (%608
FlN\pee &©
S8 m
(Main harness)
B-P
g A3
l EBP
8
B
B/P
F‘]
B/W
B/W:
Bw
———RL
R/w
l = o
\ AY
z ‘T T
8@ | | =0 ¢_5 DT_J
AlB]
E] gofs
@ B 0
@) L
ENGINE =, N T BOX
GROUND BATTERY 1 J
YEF001

Harness layout

E >
L j / E.C.C.é. relay
Ji|=Je == [
/ <>
Heater control ‘ <> ' \
re) ——————""_lﬂfo A \/\ %
NEE== J ] ‘ﬂﬁ ZZ B
E.CU. £ A
s o K <
\ﬁ_ —_ Front »‘ , 4
M [N "' YEFOS2 YEF063

EF & EC-99




TROUBLE DIAGNOSES KA24E

Diagnostic Procedure 22 (Cont'd)

— =g CONNECT
[ _cioniT_{ o] connecron ]| & INSPECTION START
3 - 47
ox B
FEHECK POWER SUPPLY. | CHECK GROUND
1) Turn ignition switch “ON”. CIRCUIT.
Y 9 2) Check voltage between E.C.U. termi- 1) Turn ignition switch
nals @9, @ and ground. “OFE™

((5 - \ Voltage: Battery voltage 2) Disconnect E.C.U.
I@ - N.G. harness connector.
= SEF182K 3) Check harness conti-
nuity between E.C.U.

terminals &, @,

8] QD , o, G

DiscoNNEET and engine ground.

]f—c_mw-i[—fl'onuscmn ] @ E@ Continuity should

6 +13-107-§08-116 exist.
AR ha If N.G., check the

following.
* Joint connector
. (L.H.D. modeis),

—‘*j } e (R.H.D. mod-

¢ Harness continuity be-
tween E.C.U. and en-

SEF905!

gine ground
If N.G., repair harness
) _ DISCONNECT or connectors.
DHSCONNECT eg)
=d € oK
“ C/UNIT o[ cO NEcTORj] EE% Check E.C.U. pin termi-
XY nals for damage or the
— connection of E.C.U. har-
ness connector.
i Yy= e
@@ @ N.G. .
CHECK HARNESS CONTINUITY BE- » Check the following.
. TWEEN E.C.C.S. RELAY AND E.C.U. * Joint connector
SEF184K 1) Turn ignition switch “OFF”. (L.H.D. models),
2) Disconnect E.C.U. harness (R.H.D. models)
— connector. * Harness continuity be-
D] 3) Disconnect E.C.C.S. relay. tween E.C.U. and E.C.
= oiscomnect 4) Check harness continuity between C.S. relay
l} 3 Jem——— 'ﬁs @ E.C.U. terminals 38, @ and If N.G., repair harness or
2 terminal (). connectors.
Continuity should exist.
oK.
o E v N G
CHECK VOLTAGE BETWEEN E.C.C.S. _ 1 Check the following.
- RELAY AND GROUND. . » 25A fusible link (In the
3 1) Check voltage between terminals relay box
"Ea} ' @, @ and ground H 4 ) tinuity b
) 2 : * Harness continuity be-
“MEF622C Voltage: Battery voltage tween E.C.C.S. relay
O.K and battery
o if N.G., repair harness or
L — ‘ connectors.
[_c/uNiT_ o] CONNECTOR =
l 46 ] % E@ y NG
: CHECK VOLTAGE BETWEEN E.C.U. . Repair harness or
AND GROUND. connectors.
OL 1) Check voltage between E.C.U. termi-
, : nal and ground. :
Voltage: Battery voltage

@’ ) ' | YOK.

j i (Go to & on next page)
~ MEF623C

EF & EC-100




TROUBLE DIAGNOSES

Diagnostic Procedure 22 (Cont’d)

— DISLONNECT
[L C/UNIT,_|o] CONNECTOR | % E@
39+ 48
N
MEF624C
h | DISCONNELT =5 DISCONNECT
Hs | 1s
Tol [5]3]
|—cuniT_{To[connecTon )|
4

(&

MEF625C

|C_comiT

&]

= A T
[o] connECToR || . @
36

= MEF626C

®
CHECK GROUND CIRCUIT. N.G.| Gheck the following.
1) Check harness continuity between | « Joint connector
E.C.U. terminals 39, and engine (L.H.D. models),
ground. (R.H.D. models)
Continuity should exist. * Harness continuity be-
tween E.C.U. and en-
O.K. .
gine ground
If N.G., repair harness or
connectors.
_ \ 4
CHECK OUTPUT SIGNAL CIRCUIT. N.G.| Repair harness or
1) Check harness continuity between “| connectors.
E.C.U. terminal @ and terminal (3.
Continuity should exist.
O.K.
y
N.G.

CHECK INPUT SIGNAL CIRCUIT.

1) Turn ignition switch “ON".

2) Check voltage between E.C.U. termi-
nal @ and ground. :
Voltage: Battery voltage

O.K.

A 4

2| Repair harness or

connectors.

CHECK COMPONENT

(E.C.C.S. relay).

Refer to “Electrical Components
Inspection”. -

(See page EF & EC-159.)

N.G.

*-| Replace E.C.C.S. relay.

OK

Y

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector.

EF & EC-101




TROUBLE DIAGNOSES | [ KA24E

Diagnostic Procedure 23
CRANK ANGLE SENSOR (Code No. 11)

S.

E. C
RELA

@ ©: L B D models
®: R H D models
7@

~“O

B/W
LW G
—— R/W

—row

(Main harness)

B/w

o P P R

31— G/B
20— G/8 ——I s 5

(oo}
5] S8 JOINT
[21sf8l CONNECTOR
22— GrY B/W STate
50— G/ ——— e
|
30

30(22)

1

i T
> o z
NN\
O Oom = -4

R
Loz
®
©
E
ﬂ

®
>}
)
O]
=

E.C.C. S © BN
CONTROL | (R):(%29) - E
s CRANK =z = SS&”
ENGINE
ANGLE =
SENSOR GROUND BATTERY | _—

Harness layout

Crank angle sensor<
~
harness connector

Heater control P
=)

é ECU.
% YEF062

MEF472C

EF & EC-102



TROUBLE DIAGNOSES

- o3 DSCONNECT
A€
<3 4B

Y
)\
N\ =

SEF912i

Diagnostic Procedure 23 (Cont'd)

INSPECTION START

y

SEF913I
. C
© #MONITOR #NO FAIL [ ]
CA3-RPM (REF)  800rpm
[ RECORD |
SEF575M
DISCONNECT = DISCONNECT
ﬂ €
I cunn jOI CONNECTOR || u
22 +30 31 40
U
= L g
| =
SEFOi4l

.

1 (Crank angle sensor).

Reter to “Electrical Components
Inspection”.

(See page EF & EC-160.}

OK.

y

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector.

EF & EC-103

Y

Sensor.

CHECK POWER SUPPLY. N-G.I Check the following.
1) Disconnect crank angle sensor har- + Joint connector
ness connector. (L.H.D. models)},
2) Turn ignition switch “ON". (R.H.D. models)
3) Check voltage between terminal (@ + Harness continuity be-
and ground. tween crank angle sen-
Voltage: Battery voltage sor and E.C.C.S. relay
If N.G., repair harness or
OK. connectors.
N E |
CHECK GROUND CIRCUIT. N'i‘ Check the following.
1) Turn ignition switch “OFF"". ¢ Joint connector
2) Check harness continuity between (L.H.D. models),
terminal (d) and engine ground. (R.H.D. models)
Continuity should exist. * Harness continuity be-
tween crank angle sen-
OK. sor and engine ground
If N.G., repair harness or
connectors. |
; .
CHECK INPUT SIGNAL CIRCUIT. (i Repair harness or
1) Reconnect crank angle sen- connectors.
E sor harness connector.
2) Start engine.
3) Read crank angle sensor sig-
nals in “DATA MONITOR”
mode with CONSULT.
rpm: 800+ 50
OR
1) Disconnect E.C.U. harness
connector. :
2) Check harness continuity be-
tween terminal () and
E.C.U. terminals @9, (1°
signal), terminal (b) and
E.C.U. terminals @, @
(180° signal).
Continuity shouid exist.
O.K.
y
CHECK COMPONENT N.G. Replace crank angle




TROUBLE DIAGNOSES
Diagnostic Procedure 23 (Cont'd)

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

v
Erase the self-diagnosis memory.

Perform test drive.

y

Perform self-diagnosis again. N.G.| Recheck E.C.U. pin ter-
oK minals for damage or the
o connection of E.C.U. har-
ness connector.

3

INSPECTION END

EF & EC-104



TROUBLE DIAGNOSES -

Diagnostic Procedure 24
AIR FLOW METER (Code No. 12)

All_R

ma Rngs i |

_.: u — @ : L. H D models

Z._. = 7 @ %:l) ®: R H D modelsg

EE B

K | X =7
<1 | O ®@[FE Edh
o | zo FE =
SHEE RIS az3
A HEh (Main harness)

:: ':‘ b— W/G —

L] N

(o} | |3 .

—— B
il i te— B B/wW
ST i 17— W
& Slold] CONNECTOR
§ BW
3 .

H B —

- f

- E3 -4

i i@ | [o=o] =0

> 7

L - "

; :

T ) 8 ~@
£ Clc s ©@ g\_@ ' " RELAY
BS?F:ROL (R): (620) S < 1 ¥ BOX

EROUNG BATTERY
YEF0O3
Harness
. ¢ Th?onllelbody
w \ 7 |
‘A From —
A e t '\?\
\
| K '\V
) Air flow meter ‘
harness connector ‘
M 7?@ YEF064

EF & EC-105



TROUBLE DIAGNOSES

Diagnostic Procedure 24 (Cont'd)

INSPECTION START

- OISCONNECT
o <4 €
anny -
'
D
(& ?Ej
’ ;EF503E
E DISGONNECT DISCONNECT

—_—r—

&8
A€

=

[_cionm To[coanecTor ]| Gl
17
~-
&) =
: -
YEF024
wMONITJR wNO FAIL [ ]
AR FLOWMTR 110V
[ _RECORD 1
SEF585!
DiSQONNECT 7 DISCONNECT
TS
1 (5]
[[_cunit l[cownecton]|  Calblo
1
(&) 2
MEF505E

2) Turn ignition switch “ON”.

3) Check voltage between terminal (€
and ground.
Voitage: Battery voitage

O.K.

B y

s
CHECK POWER SUPPLY. N-G; Check the following.
1) Disconnect air flow meter harness "] « Joint connector
connector. (L.H.D. models),

(R.H.D. models)
* Harness continuity be-
tween E.C.C.S. relay
and air flow meter
If N.G., repair harness or
connectors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF”.

2) Disconnect E.C.U. harness
connector.

3) Check harness continuity between
terminal (B and E.C.U. terminal
@.

Continuity should exist.

N.G.

O.K.

C] ,

Repair harness or
connectors.

CHECK INPUT SIGNAL CIRCUIT.

1) Reconnect air flow meter har-

ness connector and E.C.U.
harness connector.

2) Start engine and warm it up
sufficiently.

3) Read air flow meter signal in
“DATA” MONITOR mode with
CONSULT.

Voltage: 1.0 - 3.0V
OR

1) Check harness continuity be-
tween terminal (@) and
E.C.U. terminal (9.
Continuity should exist.

®

O.K.

Repair harness or
connectors.

CHECK COMPONENT.

(Air flow meter).

Refer to “Electrical Components
inspection”.

(See page EF & EC-160.)

7| Replace air flow meter.

O.K.

A4

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector.

EF & EC-106




DIAgNUSUL MNMULouUI v v yew-re —,

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

y

Erase the self-diagnosis memory.

A

Perform test drive.

y

Perform self-diagnosis again. N.G.| Recheck E.C.U. pin ter-

oK minals for damage or the
o connection of E.C.U. har-
ness connector.

Y

INSPECTION END

EF & EC-107



TROUBLE DIAGNOSES

ENGINE TEM

Diagnostic Procedure 25

PERATURE SENSOR (Code No. 13)

o PP SRS
HesP R 1o P R

L : L H D models
®; R. H. D models

Main harness)

18— LG/R —
By
21129
< (D)
AlB] Vol
= ©: @ o
g ®: @2 '
ENGINE

YEF004

Harness layo

Heater control

=

i

ECU.

YEF062

Engine temperature sensor
harness connector - -5

=\ \ L MEF474C

EF & EC-108



TROUBLE DIAGNOSES

‘Diagnostic Procedure 25 (Cont'd)

deno rail [

95°C

W MONITOR
ENG [TEMP SEN

L RECORD

SEF825K

INSPECTION START

y

CHECK POWER SUPPLY.

1) Start engine.
2) Read engine temperature
sensor signal in "DATA MON-
ITOR” mode with CONSULT.

Engine temperature should

o DISCONNECT
A€

.
@

SEFg221

gradually rise and reach more
than 81°C (178°F) after engine
warm-up.

OR

1) Disconnect engine tempera-
ture sensor harness
connector.

2) Turn ignition switch “ON”,

3) Check voltage between termi-
nal (B and ground.
Voltage: Approximately 5V

®

B 5 DISCONNECT
= 3
5 24 €

&

SEF923i A 4

O.K

E
y

Repair harmess or
connectors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF”.

2) Check harness continuity between
terminal and engine ground.
Continuity should exist.

O.K.

Repair harness or
connectors.

CHECK COMPONENT

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

(See page EF & EC-160.)

*-! Replace engine tempera-

O.K.

A

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector.

EF & EC-109

ture sensor.




~ Diagnostic Procedure 25 (Cont'd)

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

J

Erase the seif-diagnosis memory.

Perform test drive.

Perform self-diagnosis again. N.G.| Recheck E.C.U. pin ter-
oK minals for damage or the
o connection of E.C.U. har-
ness connector.

v
INSPECTION END

EF & EC-110



TROUBLE DIAGNOSES

Diagnostichrocedure 26

IGNITION SIGNAL (Code No. 21)
RESISTOR IGNITION SWITCH
CONDENSER o ©: L 1D models OFEACCTONTST]
TRANSISTOR ® : RH D models é 8 8 ?
3 [eBKe)
lf a Z ) E@l@"@
BE B]C) > o] Ti® &m
R s
(Main harnegs)
]| H® ®d@m?
D]E] Xl 8% N
3 [ 3 oo > oo :
ﬁ f{\ N (:K:K:J INT
it ~ CONNECTOR
= ozl
33— Y/R TT ----- : : :
&) | = 06
®: 6
!lmE
i - @D | @Q iéﬁ ES S
I
: §@ | | =0 =3
8 = z f )
3 (@}
] oy éﬁ\é 3
— ) (%]
i S
I ' =8 ENGINE 1
@ : @ GROUND RELAY -
£ G0 s . = X I E 1 BOX
conTHoC ®: (28 SPARK PLUG BATTERY |
YEF005
Harness layout

~ Power transistor
harness connector
.

Ignition coil
harness connector

—

MEF476C

MEF475C

EF & EC-111



TROUBLE DIAGNOSES

W DISCONNELT
5 M€

SEC4508

Diagnostic Procedure 26 (Cont'd)

INSPECTION START

B )

CHECK POWER SUPPLY.

1) Disconnect ignition coil harness
connector.

2) Turn ignition switch “ON".

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

N.G.

Y

% DISCONNECT
| E@

OBISCONNECT

A€

[
(cldle

. DISCONNECT
71
€&
el
i)

YEF025

O.K.

y

Repair harness or
connectors.

DISCONNECT

1

SEF829|

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF”.

2) Disconnect resistor & condenser har-

ness connector.

3) Disconnect power transistor harness

connector .

B} 4) Check harness continuity be-
tween terminal (B) and terminals
@, ®.

Continuity should exist.

5) Check harness continuity be-
tween terminal (d) and engine
ground.

Continuity should exist.

O.K.

D v

Repair hamness or
connectors.

CHECK INPUT SIGNAL CIRCUIT.

1) Disconnect E.C.U. harness
connector.

2) Check harness continuity between

E.C.U. terminal @ and terminal (g.

Continuity should exist.

b

DISCONNECT

A€

ISCONNECT

€

|

&

CONNECTOR }

ﬂ CUNT 9]

3

&

YEF026

O.K.

y

Repair harness or
connectors.

CHECK OUTPUT SIGNAL CIRCUIT.
1) Check harness continuity between
E.C.U. terminal (1) and terminal

Coﬁtinuity shouid exist.

N.G.

O.K.

A4

¥

Repair harness or
connectors.

E DMSCONNECT

@ DISCONNECT

{L CAUNIT o

1

uNNECTﬂ GEID,

&

SEFg311

CHECK COMPONENTS

{ignition coll, power transistor, resistor
and condenser)

Refer to "Electrical Components
Inspection”.

(See pages EF & EC-160, 161 and
165.)

OK

A4

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector. :

EF & EC-112

Replace malfunctioning
component(s).




TROUBLE DIAGNOSES

“Diagnostic Procedure 26 (Contd)

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

\ A

Erase the seif-diagnosis memory.

Perform test drive.

\d -
Perform self-diagnosis again. N.G.| Recheck E.C.U. pin ter-
oK minals for damage or the
T connection of E.C.U. har-
ness connector.

A 4
INSPECTION END

EF & EC-113



TROUBLE DIAGNOSES

Diagnostic Procedure 27

AIR TEMPERATURE SENSOR (Code No. 41)

©: L HD models

®: R. H D. models

(Main harness)

g T
&6— 7
29— B/G ~—rr]

B
D ED
= @D
c (&)
AIR
TEMPERATURE
SENSOR

YEF006

Harness layy

|

EF & EC-114



TROUBLE DIAGNOSES

“Diagnostic Procedure 27 (Cont'd)

w MONITOR wNO FAIL

INJ/A TEMP SE

37°C

U

INSPECTION START

3

CHECK POWER SUPPLY.

1) Read air temperature sensor

signal in “DATA MONITOR"

RECORD

i

mode with CONSULT after

YEF076 engme warm-up.

intake air temperature:

DISCONMECT

18

i)

20 - 60°C (68 - 140°F)
OR

N.G.

1) Disconnect air temperature
sensor harness connector.

2) Turn ignition switch “ON".

3) Check voltage between termi-

®

D &

nal (® and ground.
Volitage: Approximately 5V

O.K.

SEFg48!

B
y

"1 connectors.

Repair hamess or

CHECK GROUND CIRCUIT.

£

DISCONNECT

1) Turn ignition switch “OFF".

2) Check harness continuity between
terminal (@ and engine ground.
Continuity should exist.

N.G.

O:K.

y

Repair harness or
connectors.

CHECK COMPONENT

(Air temperature sensor).

Refer to “Electrical Components
Inspection”.

" sEFodsl J

(See page EF & EC-164.)

A1 Replace air temperature

O.K.

1

" Check E.C.U. pin terminals for damage
or the connection of E.C.U. harhess
connector.

EF & EC-115

sensor.




TROUBLE DIAGNOSES |

~ Diagnostic Procedure 27 (Cont'd)

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

A4
Erase the self-diagnosis memory.

¥

Perform test drive.

) 4
Perform self-diagnosis again. N.G.| Recheck E.C.U. pin ter-
oK minalis for damage or the
o connection of E.C.U. har-
ness connector.

¥

INSPECTION END

EF & EC-116



TROUBLE DIAGNOSES o

Diagnostic Procedure 28
THROTTLE SENSOR (Code No. 43)

@: L. H D. models
®-, R. H D. modeis

mwmzmnmnw

JOINT
CONNECTOR

[0
iloro)
ISI0T0

(Main narness)

BR“S
PE

["#}7 B &
S TEr rN §@8
UN]T = -
ENGINE
THROTTLE GROUND

SENSOR :

YEF007

Throttie sens
harness connector

Heater control R

/ ? ~ (R

EF & EC-117




TROUBLE DIAGNOSES

SEC4598

Diagnostic Procedure 28 (Contd)

INSPECTION START

y

CHECK POWER SUPPLY.

1) Disconnect throttle sensor harness
connector.

2) Turn ignition switch “ON”,

3) Check voltage between terminal (¢
and ground.
Voltage: Approximately 5V

O.K.

E
y

Repair hamess or
connectors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF”.

2) Check harness continuity between
terminal (@) and engine ground.

Continuity should exist.

-1 Repair harness or

’

O.K.

) 4

connec;tors.

CHECK INPUT SIGNAL CIRCUIT.

1) Reconnect throttie sensor
harness connector.

2) Turn ignition switch “ON”,

- 3) Perform "THROTTLE SEN-

SOR CKT” in “FUNCTION

TEST” mode with CONSULT.
OR

N.G.

3) Read throttle sensor output
voltage in “WORK SUP-
PORT” mode with CONSULT.
Voltage:

Throttle valve fully closed
03-07V
Throttie valve fully cpen
Approx. 4.0V
OR

E — DISCONNECT
&g
(a f D |48
Q]
SEC461B
B THROTTLE SENSOR CKT B
DEPRESS
THROTTLE FULLY
THEN
TOUCH START
]
[ wnext| || START ]
SEF634L
B THRPTTLE SEN ADJ I [ ]
¥ % % RADJ MONITOR ¥ % ¥ ¥
1 THROTTUYE SEN 044V
== =MONTOR = = =
CAS-RPMi (REF)  787rpm
IDLE POSITION ON
SEF576M
E DIYCONNECT DISCONNECT
A€
| _c/unT_[o[fconnEcToR || F

20

&

1) Disconnect E.C.U. harness
connector. :

2) Check harness continuity be-
tween E.C.U. terminal and
terminal (®).

Continuity shouid exist.

®

MEFB30C J

lO.K.

(Goto (B on next page.)

EF & EC-118

Repair harness or
connectors.




TROUBLE DIAGNOSES _
Diagnostic Procedure 28 (Cont'd)
®
CHECK COMPONENT N.G. Replace throttle sensor.

(Throttle sensor).

Refer to “Electrical Components
Inspection”.

(See page EF & EC-162))

O.K

A4

Check E.C.U. pin terminals for damage
| or the connection of E.C.U. harness
connector. '

Perform FINAL CHECK by the following proéedure after repair

is compileted.

FINAL CHECK

b4

Erase the self-diagnosis memory.

Perform test drive.

A

Perform seff-diagnosis again.

Recheck E.C.U. pin ter-

oK

\ 4

INSPECTION END

EF & EC-119

minals for damage or the
connection of E.C.U. har-
ness connector.




TROUBLE DIAGNOSES

VEHICLE SPI

Diagnostic Procedure 29
EED SENSOR (Not self-diagnostic item)

@: L. H. D. models
®. R. H D models

Y/B

©:@

Ma in harness)

B
R Ny
R @@

1 i ]
GEDES ESGED <:>£§ EEGED | 29— R —o2s8

VEHICLE SPEED SENSOR

BODY GROUND BODY GROUND

COMBINATION METER

YEF008

Combination meter
harness connector |

YEF087

EF & EC-120




TROUBLE DIAGNOSES

ANIT_[o] CONNECTOR]|

DISCONNEL]

: &
= &1

—

= sEF261K

INSPECTION START

¢

" Diagnostic Procedure 29 (Cont'd)

B CAR SPEED SEN CIRCUITHE

AFTER TOUCH START
DRIVE VEHICLE

AT 10 km/h {6 mph} OR

MORE WITHIN 15 sec

START ]

NEXT |

MEFD08D

CHECK OVERALL FUNCTION.

1) Jack up drive wheels.

2) Disconnect E.C.U. harness
connector.

3) Rotate drive wheels by hand.

4) Check harness continuity between
E.C.U. terminal & and body
ground.

Coentinuity should come and go.

O.K.

N.G.

Y

INSPECTION END

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions

properly.

N.G.

Check vehicle speed
sensor and its circuit.
{Refer to EL section.)

4 MONITOR # NO FAIL []

@]

AR SPEED SEN Omph

RECORD i

MEF010D

O.K

b

CHECK INPUT SIGNAL CIRCUIT.

1) Reconnect E.C.U. harness

connector.

2) Perform “CAR SPEED SEN
CIRCUIT” in “FUNCTION
TEST” mode with CONSULT.

B

ﬂ DISCONNELT % DISCONNECY
t Eé eg

Ccunr]

al L

&

Tl CONNECTOR ]Lg} :}C]]o ?

1)

32

YEF027

OR

1) Reconnect E.C.U. harness
connector. ’

2) Read vehicle speed sensor
signal in “DATA MONITOR”
mode with CONSULT.
CONSULT value should be
the same as the speedometer
indication. ’

OR -

1) Turn ignition switch “OFF”.

2) Disconnect combination meter
harness connector (L.
H.D. models), (R.H.D.
models).

3) Check harness continuity be-
tween E.C.U. terminal 3 and
terminal (D).

Continuity should exist.

®

O.K.

A

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector.

EF & EC-121

Repair harness or
connectors.




TROUBLE DIAGNOSES o

Diagnostic Procedure 30

START SIGNAL (Not self-diagnostic item)

[GNITION SWITCH
QFFJACCION [ ST

1 Q1010
2 o010 1]
3 @] 8
Z
L : L HD models 5 ()
® : é. H. D models H

@@t@
710
B =
=]
% BE
3
% i | ==t
(rss) O—0
|1
@ -
|
B
BAT}_ERY J

YEF009

EF & EC-122



TROUBLE DIAGNOSES

" Diagnostic Procedure 30 (Cont'd)

B START SIGNAL CKT B

1 CLOSE THROTTLE. SHIFT
TO P OR N RANGE

INSPECTION START

OISCONNEL? DISCONNECT
| a
’ )
3

[F C/UNIT TE[CONNECTORJJ a iﬁ

® @

YEF028

2 TOUCH START AND
START ENGINE 4
IMMEDIATELY CHECK OVERALL FUNCTION. OK. INSPECTION END
1) Turn ignition switch “ON". -
2) Perform "START SIGNAL
B CIRCUIT” in "FUNCTION
L next | START | e
J SEF191L TEST” mode with CONSULT.
OR
: 1) Turn ignition switch “ON".
AMONITOR wNO FAIL [ ] 2) Check start signal in “DATA
START SIGNAL OFF MONITOR"” mode with
IDLE POSITION ON CONSULT.
AlR COND SIG OFF YN
NEUTRAL SW ON IGN "ON OFF
IGN "START" ON
OR
L @ 1) Turn ignition switch to
| | RECORD ] “START".
\ J—— 2) Check voltage between
L ' E.C.U. terminal 3 and
ground.
[ coni o] conneeron] Voltage:
7 Ignition switch “START”
34 CONNECT Battery voitage
" Except above
Approximately 0V
N.G.
B
= ¥ :
seresa | | CHECK INPUT SIGNAL CIRCUIT. N GL Repair harness or
1) Turn ignition switch “OFF". connectors.
E 2) Disconnect E.C.U. harness connec-

tor and ignition switch harness
connector. .
3) Check harness continuity between

Continuity should exist.

E.C.U. terminal @ and terminal @).

O.K.

A 4

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness

connector.

EF & EC-123

————
e



TROUBLE DIAGNOSES

EXHAUS | GAS SENSOR (Not self-diagnostic item)

Diagnostic Procedure 31

T
gngUS IGNITION SWITCH
SENSOR ON or START

FUSE BLOCK

Refer to ~PDWER
SUPPLY ROUTING~
in EL section)

o

JOINT
CONNECTOR

%
T1e— B Jg é
.: .: (Main harness)
5]
%
1]
D
i 8 -]
. | i@y
E.C.C S = =

ORI . = 2
CONTROL  {R): GROUND

UNIT

©: L HDmodels
@: R.-H D models

YEFO10

Harness layout

EF & EC-124



TROUBLE DIAGNOSES

B MIXTURE RATIO TEST I
ACCELERATE TO 2000

RPM AND HOLD THEN
TOUCH START.

i

1800 2000 2200

J
NexT | START |

SEFB15L

#MONITOR e NO FAIL [ ]

CAS-RPM (REF)
M/R F/C MNT

2000rpm
RICH

RECORD ]

SEF818K

NV

~

CHECK —
~
71\

Check engine
light

~
s

SEF621K

DISCONNECT

GERY- X 3

YEF029

&

% DISCONNECT
4€
(1]

DISCONNECT
i 3
i !

T_[o[ CONNECTOR ||
114

G

Diagnostic Procedure 31 (Cont’d)

INSPECTION START

,
CHECK EXHAUST GAS SENSOR OKI INsPECTION END
CIRCUIT,

-\ 1) Start engine and warm it up
sufficiently.

2) Perform “MIXTURE RATIO
TEST” in “FUNCTION TEST"
mode with CONSULT.

COR

2) Make sure that “M/R F/C
MNT” in “DATA MONITOR”
mode indicates “RICH" and
“LEAN" periodically more
than 5 times during 10 sec-
onds at 2,000 rpm.

OR

1) Start engine and warm it up
sufficiently.

2) Run engine at about 2,000
rpm for about 2 minutes un-
der no-load. '

3) Set E.C.U. diagnosis mode to
Mode II. (Refer to “HOW TO
SWITCH MODES”, EF & EC
-42.) .

4) Keep engine speed at 2,000
rom and make sure that the
RED L.E.D. on E.C.U. or the
check engine light on the in-
strument panel goes on and
off more than 5 times during

®

1) Turn ignition switch “OFF".

2) Disconnect E.C.U. harness
connector.

3) Check harness continuity between
terminal (@) and E.C.U. terminal
Q>

Continuity should exist.

10 seconds.
N.G.
E ,
CHECK POWER SUPPLY. N.G.[Check the following.
1) Stop engine. * 10A fuse
2) Disconnect exhaust gas sensor har- if N.G., repair harness or
ness connector. connectors.
3) Turn ignition switch “ON”.
4) Check voltage between terminal (¢)
and ground.
Voitage: Battery voltage [
O.K.
'
CHECK OUTPUT SIGNAL CIRCUIT. N'G_' Repair harness or

connectors.

YEF030

lO.K.

(Go to (B on next page.)

EF & EC-125



TROUBLE DIAGNOSES

i
|

[ crunta|_[o[coNNECTOR ]|

tas)

15

DISCONNELT

albic

@

198

YEFQ31

Diagnostic Procedure 31 (Contd)

@
E J
CHECK INPUT SIGNAL CIRCUIT. N.G

1) Check harness continuity between
E.C.U. terminal and terminal
®.

Continuity should exist.

*-| Repair hamess or

oK

Y

Check E.C.U. pin terminals for damage -

or the connection of E.C.U. harness
connector.

oK

¥

Replace exhaust gas sensor.

EF & EC-126

connectors.




} | TROUBLE DIAGNOSES [KAZE]

Diagnostic Procedure 32
E.G.R. CONTROL (Not self-diagnostic item)

EGR &

SANI STER TGNITION $ft$CH]
N

SOLENOTD or STAR

VALVE

FUSE BLOCK

(Refer to ~POWER
SUPPLY ROUTING~
in EL section)

105— wW/L ] i
(Main harness)

©: L H D modeis

®: R. H. D. models

YEFO11

A /
E.G.R. control and
canister solenoid valve
harness connector

L Y] MEF477C

EF & EC-127




TROUBLE DIA_?NOSES _ i
Diagnostic Procedure 32 (Contd)

INSPECTION START

Moves up and down.
CHECK OVERALL FUNCTION. -~ INSPECTION END

B!
‘.} o~ \ 1) Start engine and warm it up
(Li@ @; 9 , sufficiently.
< 2) Perform self-diagnosis. Make sure
that code No. 12 is not displayed.
3) Keep engine at about 2,000 rpm.
Make sure that E.G.R. contro! vaive
spring is lifted up and down when
mh racing engine,
(Use your finger.)

MEF516C

" Does not move up and down.

E y
CHECK VACUUM SOURCE TOE.G.R. | 9-K.| CHECK COMPONENTS.
CONTROL VALVE. (E.G.R. control vaive and
YEF053 | | 1) Disconnect vacuum hose to E.G.R. B.P.T. valve).
control valve. Refer to “Electrical Com-
2) Make sure that vacuum exists under ponents Inspection”.
, e, 2 CONNECT the following conditions. (See page EF & EC-
|C_cionit_lo[connecTor ]| | At idle: 161.)
) 1 Vacuum shouid not exist. NG
Racing engine from about 2,000 rpm: a
Vacuum should exist. 2
Replace malfunctioning

N.G. A component(s).
,
SEF935! | | CHECK CONTROL FUNCTION. O.K.| CHECK VACUUM HOSE.
1) Check voltage between E.C.U. termi- .| | 1) Check vacuum hose
nal and ground under the fol- for clogging, cracks
lowing conditions. and proper
Voltage: connection.
At idle
Approximately 0 - 1.0V
Racing engine from about
2,000 rpm
Battery voitage
= : N.G.
j% imgproper connection l
SEF816F (Go to @& on next page)

EF & EC-128



TROUBLE DIAGNOSES

|
|

Diagnostic Procedure 32 (Cont'd)

UISCBNNEET

.,;

SEF936!

I

—

CHECK POWER SUPPLY.

1) Stop engine.

2) Disconnect E.G.R. & canister control
solenoid valve harness connector.

3) Turn ignition switch “"ON".

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

H

N.G.

DISCONNECT

I_cinm ﬁCDNNECTORJJ
108 )

Sl

&

@ DISCONNECT

SEFg37!

O.K,

- }

Check the foliowing.

* 10A fuse

If N.G., repair harness or
connectors.

CHECK OUTPUT SIGNAL CIRCUIT.

1) Turn ignition switch “OFF".

2) Disconnect E.C.U. harness
connector.

3) Check harness continuity between
E.C.U. terminal and terminal
®.

Continuity shouid exist.

N.G.

OK.

1
Il

EGR CONT S/V CIRCUIT B

DOES THE SOLENOID
VALVE MAKE

AN OPERATING SOUND

EVERY 3 SECONDS?

J
ext ][ NO JL YES ]

MEF5698 ]

v

Repair hamess or
connectors.

CHECK COMPONENT.

(E.G.R. & canister control solenoid

valve).

1) Reconnect E.C.U. harness

connector and E.G.R. & canis-

ter control solenoid valve har-
ness connector.

2) Turn ignition switch “ON".

3) Perform “EGR CONT SNV
CIRCUIT" in “FUNCTION

|

TEST” mode with CONSULT.

\
[ | mactvetesTm [
EGR CONT SOLNV OFF
= = = MONITOR == == =
CAS-RPM (REF) Orpm

I ogﬂfoww]&_i

SEF222N

OR

N.G.

1) Reconnect E.G.R. & canister
control solenoid valve harness
connector and E.C.U. harness
connector.

2) Turn ignition switch “ON".

3) Turn E.G.R. & canister control
solenoid valve “ON" and
“OFF" in “ACTIVE TEST”
mode with CONSULT and

®

]

check operating sound.
OR

Refer to "“Electrical Components
inspection”.
(See page EF & EC-162.)

iO.K.

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector. '

EF & EC-129

Replace E.G.R. & canis-
ter control solenoid
valve.




TROUBLE DIAGNOSES

Diagnostic Procedure 33
A.LV. CONTROL {Not self-diagnostic item)

AL v

CONTROL IGNITION SWITCH
SOLENOID ON or START
VALVE

FUSE BLOCK

SUPPLY ROUTING#
in EL section.)

(Main harness)

©: L 8 0 models
®: R. H. D models

(Refer to ~POWER

YEF012

— YEFD83

EF & EC-130




TROUBLE DIAGNOSES

S~
G\
«
SEF‘)Z?JJ
C 78y

YEF054

ﬁ /umrﬂl'_'o?cuuuscmnj
102

CONRECT

SEF128J

SEF816F

Diagnostic Procedure 33 (Cont’d)

INSPECTION START

Y

CHECK OVERALL FUNCTION,

1) Start engine and warm it up
sufficiently.

2) Run engine at about 2,000 rpm for
about 2 minutes under no-load.

3) Release accelerator pedal fully, and
run engine at ldie.

4) Shift the gear position from “N" to
any other position with clutch pedal
depressed, then return to “N”
position.

5) Listen to A.l.V. operating sound.

At idle:
A.LV. should operate.
2,000 rpm (“N” position):
A.LV. should not operate,

oK

—

N.G.

B]
y

INSPECTION END

CHECK VACUUM SOURCE TO A.LV.

1) Disconnect vacuum hose to A.LV.

2) Make sure that vacuum exists under
the following conditions.

.| CHECK COMPONENT

(A.LV.).
Refer to “Electrical Com-
ponents Inspection”.

At idle: : (See page EF & EC-
Vacuum shouid exist. 164.)
2,000 rpm:
Vacuum should not exist.
N.G.
4 : E
CHECK CONTROL FUNCTION. OK.| CHECK VACUUM HOSE, |

1) Check voltage between E.C.U. termi-
nal and ground.
Voltage:
At idie and during deceleration:
Approximately 0V
2,000 above:

Battery voltage

lN.G.

(Goto @& on next page.)

EF & EC-131

Check vacuum hose for
clogging, cracks and .
proper connections.




[on/orf || OFF |
YEF079 |

solenoid valve harness
connector,

2) Turn ignition switch “ON”.

3) Perform “A.L.V. CONTROL
SOLENOID VALVE TEST" in
“"ACTIVE TEST” mode with
CONSULT.

OR

Refer to “Electrical Components
Inspection”.
(See page EF & EC-162))

®)

O.K.

A

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector.

EF & EC-132

| TROUBLE DIAGNOSES | KA24E
\ Diagnostic Procedure 33 (Cont'd)
25CoNNEET ey
“A€E
'
CHECK POWER SUPPLY. N.G.| Check the following.
1©_Or— 1) Stop engine. "1« 10A fuse
2) Disconnect A.LV. control solenoid * Harness continuity be-
((ia) valve harness connector. tween ignition switch
+ 3) Turn ignition switch "ON”. and A.l.V. control sole-
veros2 | | 4) Check voltage between terminal (@ noid valve
} and ground. o If N.G., repair harness or
Voltage: Battery voltage connectors.
\ DISCONBECT DISCONNEDT
€ Ae
C/UNTT 1 rcormscms]] B
CHECK OUTPUT SIGNAL CIRCUIT. N.G.| Repair harness or
1) Turn ignition switch “OFF". | connectors.
2) Disconnect £E.C.U. harpess
™ Q connector.
Cﬁﬂ _. 3) Check harness continuity between
J YEFO33J E.C.U. terminal and terminal
| ®.
1 Continuity should exist.
AcTive TEsTR [] oK
AV CONT SOLV ON
A
— — & MONITOR = — = CHECK COMPONENT. N.G.| Replace A.1V. control
CAS- RﬁM (REF) Orpm (A.L.V. control solenoid valve). solenoid vaive.
J 1) Reconnect E.C.U. harness
connector and A.L.V. control




TROUBLE DIAGNOSES

INJECT(

DR (Not self-diagnostic item)

Diagnostic Procedure 34

INJECTOR

Main harness)

—

:

.,

w dasa

L

BATTERY

RELAY
BOX

.H D models

H D models

YEF013
—

\\T\\\ A\

Injector harness connector

B\

MEF482C

\

- EF & EC-133



TROUBLE DIAGNOSES

:
® ACTIVE TEST m 1]
==~ POWER BALANCE °
= = = MONITOR= = =
CAS.- RPM(REF) 737rpm
AIR FLOW MTR 098v
AAC VALVE 41%
2 |l 3
n-um%m,
i MEF587B
4
?’ i & S
-/‘ .4 — .*
At idle Click
; C,.
Cen
- Suitable 100!
’}) Click
€y,
h SEF730L
g DISCONNECT
A€
D O
MEF634C

r C/UNIT LfCONNECTORJ

\109

MEF524 EJ

DISCOMN

b

€ A

DISCOMNECT

ECT

[ CUNIT  |o] CONNECTGR |

101+ 110} 103 112

: No.. 1 Cylmder
I No. 2 cyunaer

@

: No. 3 cyiinder
@ No_ 4 cylinder

MEF635C

Diagnostic Procedure 34 (Cont’ d)

INSPECTION START

J

y

CHECK OVERALL FUNCTION.

1) Start engine.

in "ACTIVE TEST" mode with
CONSULT.

3) Make sure that each circuit
produces a momentary en-
gine speed drop.

OR

2) Perform “POWER BALANCE"

Y| INSPECTION END

2) Listen to each injector operat-
ing sound.
Clicking noise coulid be
heard.

®)

N.G.

Y

CHECK POWER SUPPLY.
1) Stop engine.
2) Disconnect injector harness
connector.
] 3) Check voltage between terminal
® and ground.
Voltage: Battery voitage

4) Turn ignition switch “ON”.

-1 Check the following.
~1+ Joint connector

(L.H.D. models),
(R.H.D. models)
¢ 25A fusible link (in the
relay box)
* Harness continuity be-
tween injector and bat-

(injector).

Refer to “Electrical Components
Inspection”.

(See page EF & EC-163.)

5) Check voltage between E.C.U. tery
terminal and ground. if N.G., repair harness or
Voltage: Battery voltage connectors.
O.K.
D y
CHECK OUTPUT SIGNAL CIRCUIT. N.G.| Repair harmess or
1) Turn ignition switch “OFF". connector.
2) Disconnect E.C.U. harness
connector.
3) Check harness continuity between
terminal (@ and E.C.U. terminals
Continuity shouid exist.
oK.
y
CHECK COMPONENT. N.G.| Replace injector.

OK.

y

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector.

EF & EC-134




TROUBLE DIAGNOSES |

Diagnostic Procedure 35
FUEL PUMP (Not self-diagnostic item)

FUEL PUMP

IGNITION SWITCH
ON or START

s
RELAY
) uP
B]clDl @ )
N

FUSE BLOCK
(Refer to ~POWER
SUPPLY ROUTING~

in EL section.) @

i
% BR / @
©@ _ .
[ﬁ] @) I
A o5
=
J p®
104— wW/R 4
le] 1@ (Main harness) I@
AV b
® r—T——J |
o -] . o
g g (Bod -
y i
i — - [a} ) '
: BODY GROUND Brness
B/R‘@ @—am@ —J>
@; Standard models
@: GX models g/;z B/R@—~
O @@ ©: L H D mogels
EOgTéOE ® ® : R.H D modeis
ONIT ‘
YEFOMJ
Harnessliayout
L

e
Fuel pump relay

YEF070

EF & EC-135



TROUBLE DIAGNOSES

Diagnostic Procedure 35 (Cont’d)

INSPECTION START

SEF980!
E 5 W DISCONNECT
3
I‘Eﬂ 15
N ]
- J
MEF636C

DISLONNECY

DISCONNECT

A€

(&)

3 DISCONNECT
A€

o 5 a
Kkl

YEF034

= DISCONNECT
B8
HS. &)

[l C/UNIT TSCONNECTOﬂ]

104

&

DISCONNECT 1

€

Do
12

]

L

MEF638C

4
CHECK OVERALL FUNCTION. O.K.|' INSPECTION END
1) Tum ignition switch “ON".
2) Listen to fuel pump operating sound.
Fue! pump should operate for 5 sec-
onds after ignition switch is turned
“ON".
N.G.
@ y
CHECK POWER SUPPLY. N.G.| Check the following.
1) Turn ignition switch “OFF”". "1+ 15A fuse
2) Disconnect fuel pump relay. * Harness continuity be-
3) Tumn ignition switch "ON". tween fuse and fuel
4) Check voltage between terminals pump relay
@, @ and ground. if N.G., repair harness or
Voltage: Battery voitage connectors.
O.K.
A 4
CHECK GROUND CIRCUIT. N.G.| Repair harness or
1) Turn ignition switch “OFF”". | connectors.
2) Disconnect fuel pump harness
. connector.
3) Check harness continuity between
terminal (@ and body ground, ter-
minal (B) and terminal ®.
Continuity should exist.
O.K.
D]
CHECK OUTPUT SIGNAL CIRCUIT. N-G; Repair harness or

1) Disconnect E.C.U. harness
connector.

2) Check harness continuity between
E.C.U. terminal and terminal
.

Continuity should exist.

lO.K.

(Go to (B on next page)

EF & EC-136

connectors.




TROUBLE DIAGNOSES

Diagnostic Procedurs 35 (Contd)

T M FUEL PUMP CIRCUIT

PINCH FUEL FEED HOSE
WITH FINGERS. IS THERE
ANY PRESSURE PULSATION
ON THE FUEL FEED HOSE?
OR

DOES THE FUEL PUMP
RELAY MAKE AN
OPERATING SOUND EVERY
3 SECONDS?

e [ NO J[ YES |

SEF580M

®

CHECK COMPONENTS.
(Fuel pump and fuel pump relay).

and E.C.U. harness
connector.

2) Turn ignition switch “ON”.

mode with CONSULT.
OR

1) Reconnect fuel pump relay,
fuel pump harness connector

3) Perform “FUEL PUMP CIR-
CUIT” in “FUNCTION TEST"

Inspection”.
(See page EF & EC-1683.)

Refer to “Electrical Components

oK

4

or the connection of E.C.U. harness
connector.

Check E.C.U. pin terminals for damage

EF & EC-137

*1 Replace malfunctioning
component(s).




TROUBLE DIAGNOSES

|
|

S.C.V. COFT

Diagnostic Procedure 36
ROL (Not self-diagnostic item)

|
%

S.C. V.
IGNITION SWITCH
NI ON or START 1

VALY

FUSE BLOCK

(Refer to ~POWER
SUPPLY ROUTING~
in EL section. )

(Mg in harness)

©: L. HD models
(R): R H D mode!ls

YEF015

EF & EC-138



TROUBLE DIAGNOSES

INSPECTION START

Diagnostic Procedure 36 (Cont'd)

i L
\ CHECK VACUUM SOURCE TO SWIRL | 9-K-| INSPECTION END
CONTROL VALVE.
1) Start engine and warm it up
Vi cugm hose connected sufﬁciemly.
to! swirl control valve
MEF519C 2) Stop engine.
) 3) After a few seconds, disconnect vac-
B uum hose to swirl control valve and
B SWRL CONT SV CIRCUITE restart engine.
DOES 4) Make sure that vacuum exists under
THE SWRL CONT the following conditions.
i At idie: .
EVERY 3 SECONDS? Vacuum shouid exist.
Engine speed is about 3,800 rpm:
‘_ Vacuum shouid not exist.
[hex ] NO J[ YES ] N.G.
7|
‘ SEF637L B !
B o CONNECT CHECK CONTROL FUNCTION. O.K.] CHECK VACUUM HOSE
[Cunit o] connecTon ) % € > | | ) Tum ignition switch "ON". AND SWIRL CONTROL
12 2) Perform “SWRL CONT SV VALVE (S.C.V.).
@ CIRCUIT” in “FUNCTION 1) Check vacuum hose
TEST” mode with CONSULT. and swirl control valve
OR for clogging, cracks
D O @ 2) Check voltage between and proper
A E.C.U. terminal @@ and connection.
@fﬂj f@ ground.
<4~ ¢ Hoo L Voltage:
SEF887 At idle
Approximately 0 - 1.0V
Engine speed is about
3,800 rpm:
Battery voltage
N.G.

l,é:)___k
a
n]}————/

D]
¥

CHECK POWER SUPPLY.

?-1 Check the foliowing.

1) Stop engine. :

2) Disconnect S.C.V. control soienoid
valve harness connector.

3) Turn ignition switch “ON".

4) Check voltage between terminal (@)
and ground.

Volitage: Battery voltage

{O.K.

(Go to (A on next page.)

SEF93€M

EF & EC-139

"]+ 10A fuse

If N.G., repair harness or
connectors.




TROUBLE DIAGNOSES

l KA24E

Diagnostic Procedure 36 (Contd)

DISCONNECT

DISCONNECY

SEF388I

®

CHECK OUTPUT SIGNAL CIRCUIT.

1) Turn ignition switch “OFF".

2) Disconnect E.C.U. hamess
connector.

3) Check hamess continuity between

Continuity should exist.

Repair hamess or

E.C.U. terminal @ and terminal (B).

O.K.

A

connectors.

CHECK COMPONENT.

(8.C.V. control solenoid valve).
Refer to "Electrical Components
Inspection”.

(See page EF & EC-162.)

Replace S.C.V. control

O.K

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector.

EF & EC-140

solenoid valve.




TROUBLE DIAGNOSES

! KA24E

Diagnostic Procedure 37

A.A.C. VALVE (Not self-diagnostic item)

L3

AAL IGNITION SWLTCH
ON or STARY

FUSE BLOCK

(Refer to ~POWER
SUPPLY ROUTING~
in EL section )

[

g

:
;
%

< O
®

)

Main harness)

©: L R0 mogels

C): R H D modeis

YEFO16

EF & EC-141




TROUBLE DIAGNOSES

MEF520C

DISCONNECT

€

YEF037

B AAC VALVE SYSTEM B

LET ENGINE IDLE
THEN
TOUCH START
(A/C SW-LIGHT SW OFF)

[ Next

[ _START |

SEF196L

Diagnostic Procedure 37 (Cont'd)

INSPECTION START

, Drops.
r—C:HE(:K OVERALL FUNCTION. INSPECTION END
1) Start engine and warm it up "
sufficiently.
2) Check idle speed.
750+ 25 rpm
If N.G., adjust idle speed.
3) Disconnect A.A.C. valve harness
connector.
4) Make sure that idle speed drops.
Does not drop.
B] v
N.G

| cHECK POWER SUPPLY.

. 1) Stop engine.

2) Disconnect A.A.C. valve harness
connector.

3) Turn ignition switch “ON".

4) Check voltage between terminal (B
and ground.
Voitage: Battery voltage

Check the following.

* 10A fuse

f N.G., repair harness or
connectors.

O.K.

ICH ;

CHECK OUTPUT SIGNAL CIRCUIT.
1) Perform “AAC VALVE SYS-

mode with CONSULT.
OR

N

Bactve TEsST B [ ]

AAC/V-OPENING 50%

= == == MONITOR
CAS.RPM (REF)
AIR FLOW MTR

ENG TEMP SEN

1112rpm
175V
190°C

[@u[_UP_J[DWN][Qd]

SEF578M

. DISCONNECT

! g

i q_/J
.

[[_c/onT_Jo] ConnECToR ]l

% DISCONNECT
‘ ESD

T3 alb
c d
- o]
‘Ea | I ( YEF038

1) Reconnect throttie sensor har-
ness connector.

2) Perform “AAC VALVE OPEN-
ING TEST" in “ACTIVE
TEST” mode with CONSULT.

TEM” in “FUNCTION TEST”

OR

1) Tumn ignition switch “OFF",

2) Disconnect E.C.U. harness
connector. ‘

3) Check harness continuity be-
tween E.C.U. terminal G
and terminal @).

Continuity should exist.

®

IO.K.

(Go to & on next page.)

EF & EC-142

Repair harness or
connectors.




TROUBLE DIAGNOSES . [KAZ4E_

Diagnostic Procedure 37 (Cont'd) 1
®

l

CHECK COMPONENT. N.G.| Replace A.A.C. valve.
(A.AA.C. valve). g

Refer to “Electrical Components
Inspection”.

(See page EF & EC-163.)

OK.

v
Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector.

EF & EC-143



TROUBLE DIAGNOSES

Diagnostic Procedure 38
F.I.C.D. CONTROL SOLENOID VALVE (Not self-diagnostic item)

£ 1.C0
SOEEED?D IGNITION SWITCH
VALVE ON or START
FUSE BLOCK
(Refer to ~POWER
in EL section )}
BE up R

t |
N o
pe o

AIR
CONDITIONER
SWITCH

s

— To fan switch

Main harness)

O— O
—C

@O
@O

one
NAN
[P 2

HEF P H o PP e

;L. M D modeis

: R-H D models

¢ With condenser fan motor

oo

: Without condenser fan motor

" To compressor =

YEF017

EF & EC-144



TROUBLE DIAGNOSES

Diagnostic Procedure 38 (Cont'd)

«MONITOR wNO FAIL [ ] ~ INSPECTION START
CAS-RPM (REF) 800rpm
Y
CHECK OVERALL FUNCTION. O'K" INSPECTION END
1) Start engine and warm it up ‘
sufficiently.
2) Check idie speed.
, * Read idle speed in “DATA
[ RECORD ) B) MONITOR" mode with
YEFoaoj CONSULT(').R
* Check idie speed.
800+ 50 rpm
If N.G., adjust idle speed.
@ 3) Turn air conditioner switch and
WP, blower fan switch "ON".
OV ", 4) Recheck idle speed.
§ ; 5 c @ 4 800 rpm or more
S 7 : l N.G.
Z° %1000 +fmun : G:@ = C@ Check if air conditioner compressor N'GV' Refer to HA section.
A/C switch functions normally.
YEFO77 OK. '
B \
5] — CHECK POWER SUPPLY. N-G.I Repair harness or
@C@ 1) Stop engine and turn air conditioner connectors.
'5 switch and blower fan switch “OFF".
AIC switch 2) Disconnect F.1.C.D. control solenoid
valve hamess connector.
3) Restart engine and turn air condi-
tioner switch and blower fan switch
CRE | “ON".
4) Check voltage between terminal (©)
AN and ground.
] Voitage: Battery voltage
By Yy = ,
YEF03¢ O.K.
I yl Y
' } DISLONNECT - CHECK GROUND CIRCUIT. N'Gb' Repair harness or
@ E@ 1) Stop engine. connectors.
c 2) Check harness continuity between
G Td) terminal (@ and engine ground.
@ Continuity shouid exist.
vOK.
(Goto @& on next page.)
" YEFo40

EF & EC-145



TROUBLE DIAGNOSES

Diagnostic Procedure 38 (Cont’d)

ey

l

CHECK COMPONENT.

(F.1.C.D. control solenoid vaive).
Refer to “Electrical Components
Inspection”.

(See page EF & EC-164.)

N.G.

oK

v

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harmness
connector.

EF & EC-146

| solenoid valve,

Replace F.1.C.D. control




TROUBLE DIAGNOSES

Diagnostic Procedure 39

- POWER STEERING OIL PRESSURE SWITCH (Not self-diagnostic item)

N HPHERRA R

21129

OF
®:

L.H D models

R H D modeis

(Main harness)

BE

S
N\ éj
o

@ ED
O
I
POWER
-STEERING
[0)

L
PRESSURE
SWITCH

YEF019

switch harness conneftor YEF073

EF & EC-147



TROUBLE DIAGNOSES

¥ PW/ST SIGNAL CIRCUIT I

HOLD STEERING WHEEL
IN A FULL

LOCKED posimion
THEN
TOUCH START

START |

SEF200L

‘l——NEXT 1l

Diagnostic Procedure 39 (Cont'd)

INSPECTION START

A

CHECK OVERALL FUNCTION.
1) Turn ignition switch “ON”.
2) Perform “PW/ST SIGNAL
CIRCUIT” in “FUNCTION
TEST” mode with CONSULT.

#MONITOR #NO FAIL []

ON

PW/ST SIGNAL

[ RECORD ] .

YEF081

Al

CONNECT

[Counr ﬁzﬁunnscmﬂj FE(}

SEF008J

OR

1) Start engine.

2) Check power steering oil
pressure switch signal in
“DATA MONITOR” mode with
CONSULT.

Steering is neutral: OFF
Steering is turned: ON

OR

1) Start engine.

2) Check voitage between
E.C.U. terminal @ and
ground.

Voltage:

When steering wheel is
turmed quickly .
Approximately 0V

Steering wheel is not be-
ing tumed.
Approximately 8 - 3V

®

N.G.

Y

INSPECTION END

DISCONNECT

b A €

(3 ——

YEFO041

CHECK GROUND CIRCUIT.

1) Stop engine.

2) Disconnect power steering oil pres-
sure switch harness connector.

3) Check harness continuity between
terminal (@) and body ground.

Continuity shouid exist.

N.G.

O.K.

C

y

Repair harness or
connectors.

DISCONNECT _
| U2k}

M€ M

DISCONNECT

[C_ciunr_[o] connecton ||

43

@

YEF042

-{ CHECK INPUT SIGNAL CIRCUIT.

1) Disconnect E.C.U. harness
connector. ‘

2) Check harness continuity between
E.C.U. terminal @ and terminal (b).
Continuity should exist.

lQK

(Go to & on next page.)

EF & EC-148

Repair harness or
connectors.




TROUBLE DIAGNOSES
Diagnostic Procedure 39 (Cont’d)
®
CHECK COMPONENT. N.G.| Replace power steering

(Power steering oil pressure switch),
Refer to "Electrical Components

inspection”.
(See page EF & EC-165.)

O.K.

\ 4

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector.

EF & EC-149

"1 oit pressure switch.




TROUBLE DIAGNOSES

Diagnostic Procedure 40
NEUTRAL SWITCH (Not self-diagnostic item)

NEUTRAL
SWITCH

@: L. H D models
®: R H D models
2E

‘\@

55— OR OR
(Main harness)

LB
(Engine harness)

e

@ @
: E@
BODY EROUND

YEF020

Neutral switch
harness connector
/

YEF074

EF & EC-150




TROUBLE DIAGNOSES

KA24E

“Diagnostic Procedure 40 (Cont'd)

INSPECTION START

h

CHECK OVERALL FUNCTION.

1) Turn ignition switch “ON".
@ 2) Perform “NEUTRAL SW CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.
OR

1} Turn ignition switch “ON".

2) Check neutral switch signal in
“DATA MONITOR"” mode with
CONSULT.

Neutral position: ON
Except above: OFF

- OR

1) Set shift lever to the neutral
position.

2) Disconnect E.C.U. harness
connector.

3) Check harness continuity be-
tween E.C.U. terminal @ and
body ground.

Continuity should exist.

®

N.G.

A 4

INSPECTION END

B NEUTRAL Sw CIRCUIT B
SHIFT
out o N/P-rance
THEN
TOUCH START
[NEXT ][ START ]
MEF711C
+MONITOR «NO FAIL D
START SIGNAL OFF
IDLE POSITION ON
AIR COND SIG OFF
NEUTRAL SW ON
L RECORD ]
SEF1491
—l— I‘;[‘- DISCONNECT
[Ccnuniy ];ﬁ:ounscma_] eﬁ]
L9
&)
SEFO11J
E DISCONNECT
a 5
9 M€
(&)
YEF046

@ Turn ignition switch “OFF”.

B}
h 4

CHECK GROUND CIRCUIT.

1) Disconnect neutral switch harness
-connector.

2) Check harness continuity between
terminal and body ground.
Continuity should exist.

Repair hamess or
connectors.

O.K.

A

Disconnect £.C.U. harness

connector.

(Go to @B on next page.)

EF & EC-151




Toj
HS

DISCONNELT

I —[o[ connecTon |

&

35

i
\
154

DISCONNELY

YEF047

TROUBLE DIAGNOSES
Diagnostic Procedure 40 (Cont’d)
@
CHECK INPUT SIGNAL CIRCUIT. N.G.| Check the following.

1) Check harness continuity between
E.C.U. terminal @ and terminal

"] « Hamess connectors

Q> , &

y

or the connection of E.C.U. hamess
connector.

Check E.C.U. pin terminals for damage

EF & EC-152

®. « Harness continuity be-
Continuity should exist. tween E.C.U. and neu-
0K, tral swctch_
If N.G., repair harness or
connectors.
A 4
CHECK COMPONENT. N.G.| Replace neutral switch.
(Neutral switch). o
Refer to MT section.
O.K.




TROUBLE DIAGNOSES .

Diagnostic Procedure 41
5TH POSITION SWITCH (Not self-diagnostic item)

POSITI ON
SWITCH

: @: .4 D modelis
% ®: : H. 2 mode | s m]
%

@ (Engine harness)

(Main harness)

\a
@e

. C. S. ©@ | o
ol (R):(2) E%C:)

BODY GROUND

YEF021

Sth position switch ° 7:\
harness connector K

YEFO075

EF & EC-153




TROUBLE DIAGNOSES

ﬁ TIUNIT LLCONNECTURJ .

[

re

&

DISCONNELT

YEF048

DISCONNECT

@&

YEF046

Jo] connEcTor ]|

C/UNIT
‘{

DISCONNECT _
&3 (=8
A€ HAE

DISCONNECT

8

YEF0S0

Diagnostic Procedure 41 (Contd)

INSPECTION START

Refer to MT section.

y

CHECK OVERALL FUNCTION. OK. INSPECTION END

1) Set shift lever to the 5th position. "

2) Disconnect E.C.U. harness
connector.

3) Check harness continuity between
E.C.U. terminal @ and body ground.

Continuity should exist.
N.G.
B v

CHECK GROUND CIRCUIT. N.G.| Repair hamess or

1) Disconnect 5th position switch har- 1 connectors.
ness connector.

2) Check harness continuity between
terminal (@ and body ground.

Continuity should exist.
O.K.
C] y

CHECK INPUT SIGNAL CIRCUIT. N-G_- Check the following.

1) Check harness continuity between 7| « Harness connectors
E.C.U. terminal @ and terminal (®). , (B
Continuity should exist. ¢ Hamess continuity be-

tween E.C.U. and 5th
O.K. o )
position switch
If N.G., repair harness or
connectors.
y
CHECK COMPONENT. N.G.| Replace 5th position
(5th position switch). | switch.

O.K

h 4

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector.

EF & EC-154



TROUBLE DIAGNOSES

Electrical Components Inspection
E.C.U. INPUT/OUTPUT SIGNAL INSPECTION

1. E.C.U. is located behind the bottom of the instrument
panel.

Removal and Installation

For this inspection remove the following parts:

1) Top of the instrument panel central area

2) Glove box

3) Cassette-holder tray

4) Instrument cluster bottom cover
5) Bottom of the instrument panel central area

For installation reverse order to removal.

2. Remove E.C.U. harness protector.

E.C.U. harness protector

SEF366!

3. Perform all voltage measurements with the connectors

connected.
Improve tester probe as shown to perform tests easily.

@
—

zThin wire Tester probl§

SEF3671

EF & EC-155



TROUBLE DIAGNOSES

E.C.U. inspection table

"Electrical Components Inspection (Cont'd)

*Data are reference values.

TER-
MINAL | ITEM CONDITION *DATA
NO.
[Engine is running.|
0.3 - 0.6V
| | Idle speed
1 nition signa -
g 9 [Engine is running.|
- Approximately 1.0V
Engine speed is 2,000 rpm ,
[Engine is running. |
3 Ignition check 9-12Vv
Idie speed
[Engine is running. |
l
Ugnition switch “OFF’] 0-1V
i Within a few seconds after
4 E.C.C.S. relay (Main relay) turning ignition switch “OFF"
{Ignition switch “OFF”
For a few seconds after BATTERY VOLTAGE {11 - 14V}
turning ignition switch "OFF”
lEngine is running.J
[A/C SW “ON”, Fan SW “ON"I Approximately OV
11 Air conditioner relay |A/C SW "ON”, Fan SW "OFF”| Approximately 12V
[A/C SW “OFF”, Fan SW “ON”J Approximately OV
]A/C SW "OFF", Fan SW “OFF”i Approximately OV
[Engine is running.j
l_ 0-1.0V
Idle speed
12 S8.C.V. control solenoid valve [Engine is running.J
Engine speed is above 3,800 BATTERY VOLTAGE (11 - 14V)
rpm. ‘
1.0- 3.0V
16 | Air flow meter |Engine is runninﬂ Output voltage varies with engine
revolution.
1.0-5.0v
18 Engine temperature sensor - [Engine is running.] Output voltage varies with engine
water temperature.
anine is running. |
19 Exhaust gas sensor : 0 - Approximately 1.0V
After warming up sufficiently.
0.4 - Approximately 4V
20 Throttle sensor |Ignition switch “ON’q Output voltage varies with the
throttle vaive opening angie.
{Engine is running.|
22 Crank angle sensor (Reference ' 0.2 - 0.5V
30 | signal) Do not run engine at high speed et
under no-joad.

EF & EC-156



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)

*Data are reference values.

TER- )
MINAL ITEM CONDITION *DATA
NO.
{Ignition switch “ON"|
Temperature of intake air is Approximately 3.5V
20°C (68°F)
26 Air temperature sensor lE;n'tion ~ih “ON”]
i
Temperature of intake air is Approximately 0.3V
80°C (176°F)
[Engine is running.|
31 - .
40 Crank angle sensor (Position Slgﬁal) Do not run engine at high I 2.0- 3.0V
under no-load.
34 | Start signal Cranking 8- 12V
[Ignition switch “ONﬂ
L_ ov
Neutral
35 | Neutral switch [fgnition switch “ON")
Except the above gear Approximately 5V
position
|Ignition switch "OFF”) oV
36 Ignition switch — mea——
[{gnition switch "ON”] BATTERY VOLTAGE (11 - 14V)
37 Throttie sensor power supply [|gnmon switch "ON l Approximately 5V
zg Power supply for E.C.U. [lgnition switch “ON” BATTERY VOLTAGE (11 - 14V)
[Engine is running. |
{K/C SW "ON”, Fan SW “ON”| Approximately OV
41 Air conditioner switch [A/C SW "ON”, Fan SW “OFF”| Approximately 12V
|A/C SW "OFF”, Fan SW “ON"] Approximately 9V
[A/C SW “OFF”, Fan SW “OFF”] Approximately 9V
|Engine is running.|
Steering wheel is being 0.1-03V
. ) turned.
43 Power steering oil pressure switch [E — - J
ngine is running.
Steering wheel is not being Approximately 5V
turned.
[Ignition switch “ON"|
ov
5th position
44 5th position switch Mnition switch “ONq
Except the above gear Approximately 5V

position

EF & EC-157



TROUBLE DIAGNOSES

~ Electrical Components Inspection (Contd)

*Data are reference values.

TER-
MINAL
NO.

ITEM

CONDITION

*DATA

46

Power supply (Back-up)

[Ignition switch “OFF"

BATTERY VOLTAGE (11 - 14V)

101

Injector No. 1

103

Injector No. 3

110

Injector No. 2

112

injector No. 4

{Engine is running. |

BATTERY VOLTAGE (11 - 14V)

102

A.LV. controi solenocide valve

[Engine is running.| (Warm-up
condition)

l— idle speed

Approximately OV -

| [Engineis running.]

Engine speed is at 2,000 rpm

BATTERY VOLTAGE (11 - 14V)

104

Fuel pump relay

[Ignition switch "ON”

For 5 seconds after turning
ignition switch “ON”
[Engine is running. |

0.7 - 0.9V

[lgnition switch "ON”]|

Within 5 seconds after turning
ignition switch “ON"

BATTERY VOLTAGE (11 - 14V)

105

' E.G.R. & canister control solenoid

valve

Engine is running. | (Warm-up
condition)

I— idle speed

0-1.0V

rEngine is running] (Warm-up
condition)
Engine is racing from 2,000

rpm

BATTERY VOLTAGE (11 - 14V)

113

A.A.C. valve

{Engine is running.|

, I— Idle speed

7 - 10V

|Engine is running.|

Steering wheel is being
turned.

Air conditioner is operating
Rear defogger is “ON”.
Headlamp are in high position.

114

Exhaust gas sensor heater

{Engine is running.|

Engine speed is below 4,000
rpm.

ov

|Engine is running.|

Engine speed is above 4,000
rpm. '

BATTERY VOLTAGE (11 - 14V)

EF & EC-158



TROUBLE DIAGNOSES

“Electrical Components Inspection (Contd)
E.C.U. HARNESS CONNECTOR TERMINAL LAYOUT

f—
hotfozhozfodhosD<hozhoe] [1 (234 [X] 67 15[16[17[18[19]20[21]22] [31]32]34]35]36]37]38]39
hoafo > 2f113(na X he 11{12{13)14 23124/ X 26 29/30] |a0l41] X]43/44| X 46/47]48
CONNECT
t‘;ﬁ .
; HS.
YEFO051
E.C.C.S. RELAY
Check continuity between terminals 3 and (3.
s Condition Continuity
12V direct current supply between : Yes
terminals @ and @
No supply No
5|3
- SEF054F

EF & EC-159



TROUBLE DIAGNOSES _
Electrical Components Inspection (Cont’d)

CRANK ANGLE SENSOR

1. Remove distributor from engine. (crank angle sensor har-
ness connector is connected.)

2. Turn ignition switch “ON”.

3. Rotate crank angle sensor shaft siowly and check voltage
between terminals @), (d)and ground.

Voltage fluctuates between 5V and 0V.

4. Visually check rotor plate for damage or dust.

SEF176E

AIR FLOW METER
e Visually check hot wire air passage for dust.

SEF893J

ENGINE TEMPERATURE SENSOR

é Check engine temperature sensor resistance.
= Temperature °C (°F) _ Resistance kQ
20 (68) 21-28
80 (176) 0.30 - 0.33
b SEF536H
IGNITION COIL
Check ignition coil resistance.
o Terminal Resistance
@-@ Approximately 0.7Q

(dle)

SEF332H

EF & EC-160



SEF333H

TROUBLE DIAGNOSES )
Electrical Components Inspection (Cont’d)
POWER TRANSISTOR
Check continuity between power transistor terminais.

Terminal No. Tester polarity Continuity
@
N
® o °
g Yes
® No
© @
g Yes
E.G.R. VALVE

EC381A

Apply vacuum to E.G.R. vacuum port with a hand vacuum

pump.

E.G.R. valve spring should lift.

B.P.T. VALVE

Plug one of two ports of B.P.T. valve.
Apply a pressure above 0.490 kPa (4.90 mbar, 50 mmH,0,
1.97 inH,0) to check for leakage. If a leak is noted, replac

valve.

EF & EC-161



TROUBLE DIAGNOSES

BATTERY

SEF322!

Electrical Components Inspection (Contd)

E.G.R. & CANISTER CONTROL SOLENOID VALVE, ALLV.
CONTROL SOLENOID VALVE AND S.C.V. CONTROL
SOLENOID VALVE ‘

Check air passages continuity.

Air passage Air passage

Condition

continuity

between & and

continuity
between & and ©

12V direct current sup-

e oo

Throttle sensor
hamess connector

NO ORON

ho Fuel pump hamess
connector

331G

@ __—inthe trunlg room

EEF153

ply between terminals Yes No
® and @

No supply No Yes
THROTTLE SENSOR

Make sure that resistance between terminals (¢) and ()
changes when opening throttie valve manually.

Resistance should change.
If N.G., replace throttie sensor.

Adjustment

If throttle sensor is replaced or removed, it is necessary to in-
stall it in the proper position, by following the procedure as
shown below: ) ' ,

1. Install throttle sensor body in throttle chamber. Do not
tighten bolts.

Connect throttie sensor harness connector.

Start engine and warm it up sufficiently.

Measure output voltage of throttle sensor using voltmeter.
Adjust by rotating throttle sensor body so that output voit-
age is 0.3 to 0.7V.

Tighten mounting bolts. :

Disconnect throttle sensor harness connector for a few sec-
onds and then reconnect it.

FUEL PUMP ,
Check continuity between terminals (@ and (©).
Continuity should exist.

EF & EC-162



TROUBLE DIAGNOSES KA24E
Electrical Components Inspection (Cont’d)
FUEL PUMP RELAY
Check continuity between terminals (1) and (2.

Condition Continuity
12V direct current supply between Yes
terminals 3 and @

No supply No
INJECTORS

Resistance:

¢ Check injector resistance.

Approximately 10 - 15Q
o Remove injector and check nozzle for clogging.

A.AC. valve

SEF490K

SEF491K

SWIRL CONTROL VALVE (S.C.V.)
Supply vacuum to actuator and check swirl control valve
operation. ’
Condition Swirl control vaive
Supply vacuum to actuator Close
No supply Open
A.AC. VALVE
e Check A.A.C. valve resistance.
Resistance:
Approximately 10Q

o Check plunger for seizure or sticking.
o Check spring for broken.

EF & EC-163



TROUBLE DIAGNOSES

F.1.C.D. solenoid

SEF898J

Washer

7}= e m—0

SEF342H

Vacuum
PUMP  gEE370H

SEF265!

Electrical Components Inspection (Cont'd)

F.1.C.D. CONTROL SOLENOID VALVE

e Check that clicking sound is heard when applying 12V di-
rect current to terminals.

e« Check plunger for seizure or sticking.
e Check for broken spring.

AIR INDUCTION VALVE (A.LV.)

Apply vacuum to vacuum motor, suck or blow hose to make
sure that air flows only towards the air induction side.

AIR TEMPERATURE SENSOR
Check air temperature sensor resistance.
Temperature °C (°F) Resistance kQ
20 (68) » 21-29
80 (176) 0.27 - 0.38

EF & EC-164



TROUBLE DIAGNOSES »

Electrical Components Inspection (Cont'd)

POWER STEERING OIL PRESSURE SWITCH

1. Disconnect power steering oil pressure switch harness
connector.
2. Check continuity between terminals.

Conditions Continuity

Steering wheel is being turned. Yes

Steering wheel is not being turned. No
'RESISTOR AND CONDENSER

1. Disconnect harness connector.
2. Check resistance between terminals. (@ and (b).
Resistance: Approximately 2.2k
If N.G., replace resistor/condenser.

a

SEF334H

EF & EC-165



FUEL INJECTION CONTROL SYSTEM INSPECTION

Fuel pump fuse EF154

Pressure regulator

Pressure gauge

2 Fuel filter

- 3

‘ Fue!l pump and
damper
Fuel tank

Vacuum Fuel pressure

SEF7188

ew- N

Releasing Fuel Pressure

Before disconnecting fuel line, release fuel pressure from fuel
line to eliminate danger.

1. Remove fuel pump fuse.

2. Start engine.

3. After engine stalls, crank it two or three times to release all
fuel pressure.

4. Turn ignition switch off and reconnect fuel pump fuse.

Fuel Pressure Check

a. When reconnecting fuel line, always use new clamps.
b. Make sure that clamp screw does not contact adjacent
parts.
Use a torque driver to tighten clamps.
Use Pressure Gauge to check fuel pressure.
Do not perform fuel pressure check while fuel pressure
regulator control system is operating; otherwise, fuel pres-
sure gauge might indicate incorrect readings.
Release fuel pressure to zero.
Disconnect fuel hose between fuel filter and delivery tube
(engine right side).
Install pressure gauge between fuel filter and delivery tube.
Start engine and check for fuel leakage.
Read the fuel pressure gauge indication.
At idling:
When fuel pressure regulator valve
vacuum hose is connected.
More than 226 kPa (2.26 bar, 2.3 kg/cm?, 33 psi)
When fuel pressure regulator valve
vacuum hose is disconnected.
Approximately 294 kPa (2.94 bar, 3.0 kg/cm?, 43
psi)
6. Stop engine and disconnect fuel pressure regulator vacuum
hose from intake manifold.
7. Plug intake manifold with a rubber cap.
8. Connect variable vacuum source to fuel pressure regulator.

poo

9. Start engine and read fuel pressure gauge indication as
vacuum changes.

Fuel pressure should decrease as vacuum increases. If resuits
are unsatisfactory, replace fuel pressure regulator.

EF & EC-166



FUEL INJECTION CONTROL SYSTEM INSPECTION

SEF553K

Injector Removal and lnstallatlon

Ghwe o O

Release fuel pressure to zero.

Remove or disconnect the following:
B.P.T. valve

Fuel tube securing bolis

Remove injectors with fuel tube assembly.
Remove injector from fuel tube.

Install injector as follows:

1) Clean exterior of injector tail piece.

2) Use new O-rings.

CAUTION:

After properly connecting injectors to fuel tube, check connec-
tion for fuel leakage.

6.

Assemble injectors with fuel pipe to intake manifold.

Fast Idle Inspection and Adjustment

1.

Start engine and warm it up until engine temperature indi-
cator points to the normal operating temperature.

2. Stop engine and remove air cleaner assembly.

3. Be sure to set the mark to point to the roller center as

shown in the figure.
On throttle bodies, an alignment mark is impressed on the
F.L.C. so that the top of the cam may be faced in the cor-
rect direction.

If necessary, adjust the adjusting screw (& until the top of
the cam faces the center of the lever roller.
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FUEL INJECTION CONTROL SYSTEM INSPECTION

Rolier
Fotiower I?\:er ﬁ\\:‘%\
N\ {

Fast Idle Inspection and Adjustment (Cont'd)

4. Measure clearance (@ between the roller and the top of

the F.1.C. using a feeler gauge. (See figure.)
Clearance :
2.0 - 2.6 mm (0.079 - 0.102 in)

If clearance @ is out of specification, adjust clearance @
using adjusting screw @B to 2.3 mm (0.091 in).
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EVAPORATIVE EMISSION CONTROL SYSTEM

Description

Fuel check valve

Vapor vent line

Throttle chamber

AN

Intake
manifoid

Fuel tank

| —
) Wy
Main purge
orifice
N—
Purge control
vaive
\
= \
Fuel filler cap with
vacuum relief vaive Constant
' 3 purge orifice
ﬂ {} % Carbon canister

<j o Air
« . Fuel vapor

SEC544A

SEC424A

The evaporative emission system is used to reduce hydrocar-
bons emitted to the atmosphere from the fuel system. This re-
duction of hydrocarbons is accomplished by activated char-
coals in the carbon canister.

The fuel vapor from the sealed fuel tank is led |nto the canister
which contains activated carbon and the vapor is stored there
when the engine is not running.

The canister retains the fuel vapor until the canister is purged
by the air drawn through the bottom of the canister to the in-
take manifold when the engine is running. When the engine
runs at idle, the purge control valve is closed.

Only a small amount of stored vapor flows into the intake man-
ifold through the constant purge orifice. As the engine speed
increases, and the throttle vacuum increases, the purge control
valve opens and the vapor is sucked into the intake manifold
through both the main purge orifice and the constant purge
orifice.

Inspection

ACTIVATED CARBON CANISTER

Check carbon canister as follows: &
(A : Blow air and ensure that there is no Ieakage.
B : Blow air and ensure that there is leakage.
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EVAPORATIVE EMISSION CONTROL SYSTEM

1

Vaive SEC308A

it

g Fuel tank side

@ Air
. Fuel vapor

Carbon canister
side

SEC309A

Inspection (Cont'd)
FUEL TANK VACUUM RELIEF VALVE

1.

Wipe clean valve housing.

2. Suck air through the cap. A slight resistance accompanied

by valve clicks indicates that valve is in good mechanical
condition. Note also that, by further sucking air, the resis-
tance should disappear with valve clicks.

If valve is clogged or if no resistance is felt, replace cap as
an assembly.

FUEL CHECK VALVE

1.

Blow air through connector on fuel tank side.

A considerable resistance should be felt and a portion of air
flow should be directed toward the canister.

Blow air through connector on canister side.

Air flow should be smoothly directed toward fuel tank.

If fuel check valve is suspected of not properly functioning
in steps 1 and 2 above, replace it. ‘
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CRANKCASE EMISSION CONTROL SYSTEM

Steel net

Baffie plate

Seal type oil
level gauge

{3 : Fresh air
4= : Biow-by gas

SEF156E

SEC137A

Description

This system returns blow-by gas to both the intake manifold
and air cleaner.

The positive crankcase ventilation (P.C.V.) valve is provided to
conduct crankcase blow-by gas to the intake manifold.

During partial throttle operation of the engine, the intake mani-
fold sucks the blow-by gas through the P.C.V. valve.

Normally, the capacity of the valve is sufficient to handle any
blow-by and a small amount of ventilating air. _

The ventilating air is then drawn from the air cleaner, through
the hose connecting the air cleaner to rocker cover, into the
crankcase.

Under full-throttle condition, the manifoild vacuum is insufficient
to draw the blow-by flow through the valve, and its flow goes
through the hose connection in the reverse direction.

On vehicles with an excessively high blow-by some of the flow
will go through the hose connection to the air cleaner under ali
conditions.

Inspection

P.C.V. (Positive Crankcase Ventilation)

With engine running at idle, remove ventilation hose from
P.C.V. valve; if valve is working properly, a hissing noise will
be heard as air passes through it and a strong vacuum should
be felt immediately when a finger is placed over valve inlet.

VENTILATION HOSE

1. Check hoses and hose connections for {eaks.
2. Disconnect all hoses and clean with compressed air. If any
hose cannot be freed of obstructions, replace.

w
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

PRESSURE REGULATOR

Fuel pressure
kPa (bar, kg/cm?, psi)

- Approximately
Atidling 226 (2.26, 2.3, 33)
A few seconds after ignitions Approximately

switch is turned OFF to ON

294 (2.94, 3.0, 43)

Inspection and Adjustment

Idie speed*1 rpm
No-load*2
Air condmoner‘: ON N 800450
(in “N” position)
ignition timing 10+2° B.T.D.C.
Throttle sensor idle position V 0.3-0.7

*1: Feedback controlied and needs no adjustments

*2: Under the following conditions:
» Air conditioner switch: OFF -

« Electric load: OFF (Lights, heater fan & rear defogger)

AIR FLOW METER

A.AC. VALVE

Resistance Q Approximately 10.0
INNECTOR

Resistance Q 10- 15
RESISTOR

Resistance kQ Approximately 2.2
THROTTLE SENSOR

Accelerator pedal conditions

Resistance kQ

Supply voitage - \

Battery voltage (11 - 14} .

Output voltage \

1.0-3.0*

Completely released

Approximately 2

Partially released

2-10

*: Engine is warmed up sufficiently and idiing (under no-

load).

ENGINE TEMPERATURE SENSOR

Temperature °C (°F)

Resistance kQ

20 (68)

2.1-29

80 (176)

0.30 - 0.33

Completely depressed

Approximately 10
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PREPARATION __[Fpzrm

SPECIAL SERVICE TOOLS
Adjusting device on vehicle

Tool number
Tool name

Description

KV11229352

Measuring device

@) Kv11229350
Holder

(@ KV11229360
Nut

® Kv11229370
Pin

@ KvV11254410
Dial gauge

Measuring set length of plunger spring

Disassembling and assembling toois

@) KV11244852
Universal vise

(@ KV11244872
Bracket

@ KV11244792
Bracket

KV11229072
Insert device

KV11214110
Socket wrench for delivery
valve

KV11214270
Socket wrench for governor
pivot bolt

KV11214260
Socket wrench for regulat-
ing valve

KV11214250
Socket wrench for distribu-
tor head plug

KV11215842
Governor shaft adjusting
device
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PREPARATION

Tool number
Tool name

Description

KV11229542
Feed pump holder

KV11229852
“MS” measuring device set
@ Kv11229110
Block gauge
@ Kvi1241920
Dummy shaft
(® Kv11229830
Rod

KV11229042
“K" & “KF” measuring de-
vice

KV11222080
Oil seal guide
(For drive shaft)

KV11229762

Bilock gauge (For high alti-

tude compensator)
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PREPARATION

TD27T

For injection nozzle

Tool number
Tool name

Description

KV11289004
Nozzle cleaning kit
@ Kv11290012

Box
(@ Kv11290110
Brush
KvV11290122
Nozzie oil sump
scraper
KV11290140
Nozzle needle tip
cleaner
KV11290150
Nozzle seat scraper
KV11290210
Nozzle holder
Kv11290220
Nozzie hole cleaning
needie

Ve ®© e

KV11292210
Nozzie centering device

KV11290632
Nozzie oil sump scraper

KV11229462 Disassembling of regulating valve
Extractor

KV11229522 Assembling of regulating valve
Insert device

KV11257802

Nozzie holder
(Bosch type EF8511-9A)

KV11257800
Nozzle
(Bosch type DN12SD12T)

KV11290620
Nozzile seat scraper

7

;

-~
0
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PREPARATION

Adjusting device on pump tester

Tool number
Tool name

Description

KV11281036
Fixing stand

KV11242442
Coupling

KV11282815
Measuring device (for high-
pressure side)

KV11205032
Injection pipe

Adjusting device for potentiometer

Kv11229882
Voltage check harness

KV11244582
Voltage adjusting harness
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INJECTION SYSTEM |

CAUTION:

o Disassembly and assembly of the injection pump should
be done only in service shops authorized by NISSAN or by
the pump manufacturer.

o The pump tester is required for servicing the pump.

o Before removing fuel injection pump from vehicle, check
closely to make sure that it is definitely malfunctioning.

Fuel System

Type 1

Fuel retum passage

——— —

t Priming pump

Fueil filter

Injection nozzie

Injection pump

EEF046

T Fue! tank
FRCS
Type 2 Priming pump
Fuel return paséa;e—\

—_— N —_— 7 [—_:: Solenoid timer

Injection pump ]j

Fuel tank

; : ~— Injection nozzie
EEF047

NOTE: Type 2 includes Fuel Return Control System (F.R.C.S.)
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INJECTION SYSTEM LTD27T

Fuel System (Cont'd)

| [ ==
—_— = P
Priming pump S — 3 =
/_@ ™ { - ——
N <-8
= 1
[ - - Drain cock
i< 1]
- Y |{& ’ ——
— @

_~ pa—
== 5 =

L///j : 7 j i W\S

T NSA — 1 : @3 p— B’/ %EEF%
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INJECTION PUMP

[O] 14-20(0.14-02,10-1.4)

®D) 20-25(20-2514-18)
LR ==
Q 1
] €=

%M: 20-25
®

L=t

20-25
(0.2-025,1.4 - 1.8)

-[O] 10-14
(1.0-14,7-10)

44.-54
(4.5-55,33 - 40)

¥ ZZ
X
~[0] 10-13(1.0-1.3,7-9)
) 17-22
(17-22,
12-16)
5]

-13
(1.0-13,
7-9)

@

3762

[ 2-3
(02-0.3,
14-22)

[q: N-m (kg-m, ft-Ib)
EEF157

Potentiometer

Bushing

Maximum speed adjusting screw
Adjusting pin

Fiyweight assembly
Solenoid timer

Fuel cut solenoid valve
Distributor head
Delivery valve assembly
Washer

Plunger

Shim

POCEELEEEEEE

Camdisc

Driving disc

Roller and rolier holder
Feed pump assembly
Fast idle control device
Pump housing

Oil seal

Lock nut

idle speed adjusting screw
Control shaft assembly
Regulating valve

Full load adjusting screw

ARG

EF & EC-179

Governor lever
Retaining pin

Clip

Spring seat

Control sleeve

Guide pin

Shim

Spring seat

Plunger spring

Drive shaft assembly
Speed timer assembly
Governor shaft

Cold start device assembly

N

 0RePRO®RRR®E




INJECTION PUMP TO27T

Removal

1. Disconnect battery () cable, fuel cut solenoid valve con-
nector, accelerator wire, potentiometer connector and cold
start wire.

2. Set No. 1 piston at T.D.C. on its compression stroke.

3. Remove fuel hoses (supply, return and‘spill) and injection
tubes.

~

4. Remove dust cover and injection pump gear.
Refer to EM section.
5. Remove fixing nuts and bolts. Then remove injection pump.

L

| EEF180
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INJECTION PUMP L TD27T

Disassembly

PREPARATION

o Before performing disassembly and adjustment, test fuel in-
jection pump and note test results.

e Prior to starting disassembly of fuel injection pump, clean
all dust and dirt from its exterior.
Disconnect overflow valve, and drain fuel. _

o Clean work bench compiletely, removing all foreign matter.

e Collect those service tools necessary for disassembling
and reassembling.

e Be careful not to bend or scratch any parts.

Special tools are needed for disassembling and reassembling
fuel injection pump.

KV1122911 © KV11229762 S KV11229072
‘ \./"/ % KV11215842
KV11229830

@/—KW 1214260

KV11241920
& KV11222090

KV 1214250*—* ’ —KV11229542
?\ . KV11214270

KV11228352

KV112141104\m

EEF236
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INJECTION PUMP |
Disassembly (Cont’d)

POTENTIOMETER

Remove potentiometer bracket.

FAST IDLE CONTROL DEVICE (F..C.D.)
Remove fast idle control device bracket.

COLD START DEVICE

1. Remove nut, washer, spring seat and spring from control
lever.

Make aligning marks on control shaft and control lever, in or-
der to be able to install in the same position.

2. Remove cold start device assembly.
Never disassembile cold start device linkage.
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INJECTION PUMP

“Disassembly (Cont'd)
GOVERNOR COVER

1. Remove accelerator wire and cold start device brackets.
2. Bemove solenoid timer.

[
EEF167

EEF246

3. Remove governor cover.

Push control shaft down by lightly tapping end with a wooden
maliet.

4. Remove the cover of the turbocharger ancillary mechanism
(B.C.S)).

Before removing the diaphragm and the adjustment pin,

make alignment marks on the diaphragm and regulator
cover.

5. Remove diaphragm.

Turn diaphragm to find the position from which it can be
taken out.

EEF265
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INJECTION PUMP

Disassembly (Cont'd)

6. Remove the diaphragm and the adjustment pin together, as
well as the spring and the casing.

7. Remove the screws from the axle and the cap of the tappet
rod. '

EEF255

8. Remove the axie from the crank using a punch by tapping
from the right-hand side (seen from the drive side).

9. Remove the tappet rod.

10. Remove the nut, the locking spring, the sleeve and the ring.
Use suitable pliers to remove the connector.

SEF430A
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INJECTION PUMP [ TD27T |

__/—’I
i )

EEF256

Disassembly (Cont'd)

11. Remove the regulating disc.

12. Remove the nut and the clamping mechanism of the regu-
lating disc.

13. Remove bushing.

14. Remove control shaft from tension lever.

15. Remove governor shaft.
Loosen lock nut by turning it counterclockwise.

- EF & EC-185



INJECTION PUMP

SEFQO33A

SEF475

Disassembly (Cont'd)

16. Remove flyweight assembly along with washer and
shim(s).

17. Remove distributor head plug.

18. Remove delivery holder (spring, delivery vaive and gasket).

Distributor head has letters (A, B, C and D) stamped on it. Re-
move lettered parts in alphabetical order and arrange neatly.

19. Remove fuel cut solenoid valve.
Be careful not to drop the spring and armature.

20. Remove distributor head.
Be careful not to drop the two support springs and guide pins.
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INJECTION PUMP | [TD27T

T Control sleeve

Shim and
spring seat

Plunger spring

SEF476

EEF170

SEF479

Cam disc

@ Driving disc
SEF478

Disassembly (Cont'd)

21. Remove plunger assembly.
Lift plunger, along with control sleeve, shim, spring seat anc
plunger spring.

22. Loosen left and right governor pivot bolts.

23. Remove governor lever assembly.

Avoid pulling on start spring and start idle spring.

24. Remove shim, cam disc, spring and driving disc.
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INJECTION PUMP TD27T

SEF036A

(T M\\\N\Lﬂ\\ 5
sl

EEF171

EEF247

‘Disassembly (Cont'd)

25. Remove clips and pins,

26. Move adjusting pin to center of roller holder, as shown.

27. Lift out roller holder with rollers without tilting.
Be careful not to drop rollers.

28. Remove drive shaft.
a. Be careful not to scratch inner surface of fuel injection

pump body.
b. Be careful not to drop the key.

29. Remove speed timer cover, O-ring, shims, spring, piston
and slider.
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INJECTION PUMP ' TD27T
Disassembly (Cont’d) ‘

30. Remove regulating valve.

31. Loosen screw from feed pump cover.

32. Remove cover and feed pump assembly as a unit.

(1) Insert feed pump holder (KV11229542) into fuel injection
pump housing. '

(2) Turn injection pump’s top side down, as shown.

(3) Remove cover and feed pump assembly as a unit.

o [f cover and feed pump assembly are hard to remove or are
stuck midway, strike pump body lightly.

e Do not move position of vanes.

KV11229542

SEF487

Inspection

1. Wash all parts completely.

2. Replace worn or damaged parts.

3. Control edge of plunger must be sharp and contact sur- -
faces must not exhibit any noticeable running tracks. I
such is not the case, replace plunger.

4. Check height of all roliers.

Difference in roller height should be less than 0.02 mm (0.0008

in).

SEF504

REPLACEMENT OF SEAL

1. Remove seal.

/!
EEF172
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INJECTION PUMP TD27T

Inspection (Cont'd)

2. Apply grease to new seal.
3. Install new seal.

\ EEF173

Assembly

Always replace the following service parts as assembly units.
o Distributor head, control sleeve and plunger

e Feed pump assembly (pump impeller and vanes with ec-
centric ring)

Plunger spring kit

[ ]

o BRoller assembly

o Flyweight kit

o Governor lever assembly
PREPARATION

Smaller distance Larger distance :

Dip all movable parts and O-rings in test oil and clean.

1. Locate feed pump cover, rotor with vanes, and ring on spe-

Aotor & vanes cial service tool KV11229542,

(1) Align the three holes in feed pump cover and ring.

(2) Do not change positions of vanes.

‘c’:\j’é’rpump (3) Hfolgas A and B in ring are not equally spaced to inner wall
of ring.

Ring

Kv11220542
UEF032

2. Install feed pump cover, rotor with vanes, and ring to pump
housing.

Be careful to install liner correctiy. If A and B are reversed, fuel

will not be discharged from feed pump.

Fuel injection pump rotates in direction “R”, as indicated on
identification plate.

EEF174J
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INJECTION PUMP

Assembly (Cont’d)
_ 3. Turn fuel injection pump 180°, and remove service tool
Rotor with vanes KV11229542. Tighten screw to retain pump cover.
a. When tightening screws, be careful not to scratch inner
wall of pump housing.
b. After tightening screws, make sure rotor with vanes moves
smoothly.
SEF507
4. Make sure drive shaft and gear are assembled properly, as
shown.
Applied
grease Woodruff key
Ao, Side view
=20} o o g
asher O—-t10
SEF342F
5. Install drive shaft to housing, engaging drive shaft key with
, key groove in rotor.
S o Before installing drive shaft, attach oil seal guide
\‘4‘[;3 Key (KV11222090) onto drive shaft.
'ﬁmmr.-:‘ e Be careful not to scratch oil seal and inner wall of housing.
=7
SEF038A
6. Set drive shaft’s nail as shown.
7. Install roller and holder.
e Do not interchange roller positions. If they are

interchanged, refer to Inspection for correction.
Make sure washer is situated outside of rollers.
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INJECTION PUMP TD277

i
SEFQ040A

&)

Vaive SEF041A

—

Retaining pin

SEF514

Assembly (Cont'd)

8. Align holder and timer retaining pin holes.

9. Install timer piston and slider as a unit.

o Make sure hole in slider faces towards roller holder.
o Make sure valve in piston is on the same side as return
hole.

10. Insert timer retaining pin into timer piston slider, and secure
with retaining pin and clip.

Make sure timer piston moves smoothly.

11. Fit the remaining parts of the feed unit using shims 0.6 mm
(0.024 in) thick (one for each spring) and then fit the
springs, the toroid link and the feed unit cover.

a. Use at least one shim.
b. Use shims that were selected during bench test.

12. Install regulating valve.
Be careful not to scratch O-rings.
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INJECTION PUMP TD27T

SEF043A

Spring seat
Plunger
spring
Guide pin
Distributor
head
Distributor
barrel
Spring seat
Washer
Shim
Plunger

PEEe ® O ©0

SEF516

KV11229042

SEF419

SEF855

(Shim is inserted)

Assembly (Cont'd)

13. Fit the drive disc so that the inlet faces upwards where it is
widest.

14. Measurement of plunger spring set length (dimension “KF”)
Dimension “KF” is the distance between the end face of the
distributor barrel and the end face of the plunger.
(1) Install distributor head components, as shown.

Do not insert shim into “A” portion before measuring “KF”
dimension.

(2) Set dial gauge so that it can compress 10 mm (0.39 in),
and reset to zero.

(3) Apply force (not enough to compress piunger spring) to
plunger’s bottom in axial direction, and measure dimension
“KF” with dial gauge, as shown,

(4) Determine the shims to be used at “A” by calculating differ-
ence between standard and measured dimensions.

Refer to S.D.S. for “KF”’.

[Example]

When measured (dial gauge reading) value is 5.4 mm, “KF” —

5.4 mm = Shim thickness to be used.

a. When there are no shims available of a thickness which

matches specified dimensions, use slightly thicker shims.

Use selected shim with distributor head.

Use the same size of shim on each side of distributor head.

Refer to S.D.S. for available service parts.

EF & EC-193
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INJECTION PUMP [To2rT

g Vo

1 Drive shaft
2 Driving disc
3 Shim

4 Spring seat

5 Plunger spring

6 Guide pin
7 Spring seat
8 Shim

9 Distributor barrel

10 Washer
11 Shim
12 Cam disc

SEF518

KV11229042 }&

SEF044A

SEF519

Assembly (Cont'd)

15. Adjustment of plunger dimensions (Measurement of dimen-
sion “K")

Dimension “K” is the distance from the end face of the distrib-

utor barrel to the end face of the plunger top, when the plunger

is at the bottom dead center position.

(1) Install parts as shown.

“a. Donot install “spring” that is inserted between driving disc

and cam disc.

b. When inserting plunger and shim into cam disc, make sure
that knock pin of cam disc is situated in groove at bottom
of plunger.

(2) Using a dial gauge, measure dimension as shown.

a. Rotate drive shaft so that plunger is set at bottom dead
center.
b. Securely mount distributor head with screws.

(38) Determine shim to be used by calculating difference be-
tween measured (dial gauge reading) value and standard
dimension “K”, and position that shim on the bottom of the
plunger.

Refer to S.D.S. for “K”.

a. When measured value is greater than standard dimension
“K”, use a thicker shim.

b. After shim has been positioned, measure dimension again
to ensure that it is correct.

c. Refer to S.D.S. for available service parts.
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INJECTION PUMP TD27T_

7-9fb)  gppss,

Smalt hole

Spring seat

SEF522

Governor
lever

SEF523

SEF492

Assembly (Cont'd)

16. Install spring in top of driving disc and install cam dis¢ anc
shim in that order. :

Make sure cam disc drive pin and drive shaft key face gover-
nor lever.

17. Install governor lever.
Avoid pulling on start spring and start idle spring.

18. Install plunger assembly.

a. Make sure control sleeve is installed with its small hole fac-
ing spring seat side.

b. When inserting plunger and shim into cam disc, make sure
that knock pin of cam disc is situated in groove at bottom
of plunger.

c. Insert ball pin for governor lever into hole in control sleeve
(shown by arrow).

19. Apply a coat of grease to guide pin, shim and spring seat,
and attach these parts to distributor head.
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INJECTION PUMP

1
Shim-, Support springs
i /.
A 6
2% A
\Q f"“g’g‘\\ Plunger spring
. 7 \/\\ \
Spring seat 4 \{‘ﬁb .
. \\.\‘\\ @Q‘g o>
N
\
ovemor lever SEF524
SEF046A
Lock ndt
Govemor O-ring —\®
Shaft
N
Q\ Shim
ﬁ Washer
Flyweight assembly
@ Shim
Governor sieeve
SEF5621
SEF031A
L
] ; Governor shaft
SEF500

Assembly (Cont'd)

20. Install distributor head.

a. Always face support spring toward governor lever.

b. Be careful not to drop spring.

c. Make sure ball pin for governor lever is inserted properly
into hole in control sleeve.

d. After installing distributor head, make sure plunger spring
is at guide hole in spring seat.

21. Tighten distributor head.

Distributor head screws:
[©): 10-14 N'm (1.0 - 1.4 kg-m, 7.5 - 10.5 ft-Ib)

22. Install flyweight assembly.

When installing governor shaft, be careful not to scratch
Q-rings. .

23. Adjust dimension “L”, as shown.
“L”: 1.5 - 2.0 mm (0.059 - 0.079 in)

Tighten lock nut to specified torque.
[O: 17-22 N'm
(1.7 - 2.2 kg-m, 12 - 16 ft-Ib)

EF & EC-196



INJECTION PUMP -

Assembly (Cont'd)

24.Measure axial play of flyweight holder. If it is not within
specified range, adjust it by means of shim.

“L”: 0.15 - 0.35 mm (0.0059 - 0.0138 in) -
Refer to S.D.S. for available shims.

N

Collector
lever

Starter lever

SEF856

25. Measurement of dimension “MS” (for setting the fuel deliv-
ery during starting)

Dimension “MS” is the distance from closing plug to starter
lever. ' ‘

EEF169

SEF048A

Kv11229352

SEF049A

(1) Remove lock nut, governor shaft and flyweight assembly.

(2) Place the bearing springs on the main support.

Be sure to install shim and washer when installing flyweight
assembily.

(3) Set Tool, as shown.
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INJECTION PUMP

SEF051A

Govemor sleeve

Locking cap

iy

SEF538

SEF055A

Assembly (Cont'd)
(4) Install dial gauge together with rod.

(5) Press governor sleeve to flyweight and set dial gauge to
HO”.

(6) Push tension lever until it contacts closing plug. Return
governor sleeve until start iever contacts tension lever, and
read dial gauge.

Refer to S.D.S. for dimension “MS” (distance between closing

plug and starter lever).

(7) If dial gauge indication is not within the specified range, re-
place closing plug and adjust dimension “MS” to that
range. ,

Refer to S.D.S. for available service parts.

26. Install new plug with new O-ring.
Always replace plugs with new ones.
Plug:
[O): 59 - 78 N-m (6.0 - 8.0 kg-m, 43.5 - 57.5 ft-Ib)
27. Install plug boit with a new gasket.
28. Install fuel cut solenoid valve.
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~ Assembly (Cont'd)

29. install delivery valve assembly.

a. Always use new washers.
b. Make sure delivery valve is reinstalled in its original posi-
tion.
- Delivery valve: - _
[0): 44 - 54 N'm (4.5 - 5.5 kg-m, 32.5 - 40 ft-Ib)

30. Install control lever shaft.
Apply a coat of grease to lever shaft end.

SEF053A

GOVERNOR COVER
1. Fit drive shaft so that height (L) between bushing and up-
per mating face of governor cover meets specified value.
L = 7.5+0.5 mm (0.295 -+ 0.020 in)
T ' Check for proper alignment of adjustment holes at drive shaft
5 and governor cover. ‘ .

land

EEF267

2. Fit the clamping mechanism of the regulating disc and the
fastening nut.

Fastening nut:
[0): 25-34 N'm (2.5 - 3.5 kg-m, 18 - 25 ft-ib)

EEF259

3. Fit the regulating disc lock nut (1) by tightening it and sub-
sequently loosening it by approx. 2.5 turns.

é A = 2.5 mm (0.098 in)

>
roaveyss

WINIINNRN)

EEF260
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SEF430A

Towards
adjustment

pin

SEF432A

EEF275

EEF255

Assembly (Cont'd)

4. Fit the ring, the sleeve, the locking spring and the nut.

5. Fit the tappet rod.
Ensure that the slanting side faces the adjustment pin.

Fit lever shaft.

Use suitable punch to fit the shaft.

Fit shaft from the RH side (seen from the drive side).

Insert shaft until its ends are located approx. 10 mm (0.39
in) from the outer surface of the housing.

e o O

e Check lever for smooth operation.

7. Fit the axle screws and the tappet rod cover.

Ensure that the rings are replaced with new ones.
Screws and cover of the tappet rod:
: 10-13 N'm (1.0 - 1.3 kg-m, 7 - 9 ft-lb)

EF & EC-200
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Assembly (Cont’d) .

8. Check lever position.

a. Fit special tool (@ .

b. Fit diaphragm assembly together with adjustment pin.

Turn diaphragm until increased friction is felt. Make sure that
alignment marks (1) coincide. :

c. Fit regulator cover of compensator device (B.C.S.).
d. Measure the play between special tool and lever.

Play: 0.05 mm (0.002 in)

EEF269

9. Determine thicknes of shim.

It will not be necessary to adjust the compensator stroke, if the

following points have been observed during removal.

- o The diaphragm bolt located on the diaphragm cover has

not been removed.

o The compensator spacer has not been changed.

e The diaphragm assembly has been replaced in the origi-
nally marked position. o

a. Remove the diaphragm cover and measure the distance
(L) between the cover and the inner stop. See figure.

B "

EEF270

b. Measure the distance (L,) between the bush and the gov-
ernor cover.

EEF271

EF & EC-201



INJECTION PUMP

! EEF272

)

EEF273

Kv11229072
72

EEF274

EEF245

Assembly (Cont'd)
c. Measure the length (L) of the pin thread.

d. Determine the thickness of the spacers by means of the
equation:
Spacer thickness
=(L, +L, - L;) - compensator stroke (A)
Example: '
L,= 10.5 mm (0.413 in)
L,= 7.5 mm (0.295 in)
L;= 10.5 mm (0.413 in)
Compensator stroke = 3.9 mm (0.154 in)
Spacer thickness
= (105 + 75-105) - 3.9
(0.413 -+~ 0.295 - 0.413) - 0.154
= 3.6 mm (0.142 in)

. -To determine the parts available and the compensator stroke,

refer to S.D.S.

10. Fit governor cover.

11. Fit compensation spring.
12. Fill bushing with recommended oil.

Recommended oil type: Shell Clavus
Quantity : 4 - 5 cm® (0.24 - 0.31 cu in)
13. Install diaphragm assembly with shim.

Turn diaphragm assembiy until increased friction is felt.
Check that marks are aligned.

14. Instali diaphragm cover.
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~ EEF162

EEF161

Assembly (Cont'd)

15. Install solenoid timer.
Always replace washers with new ones.
16. Install accelerator wire and cold start device brackets.

COLD START DEVICE
1. Install cold start device assembly.

2. Install control lever assembly.

Align alignment marks of speed control lever and control lever
shaft in order to install control lever in the original position.

3. Install remaining pieces.

FAST IDLE CONTROL DEVICE (F.I.C.D.)
Install fast idle control device bracket.

POTENTIOMETER
Install potentiometer bracket assembly.
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Assembly (Contd)

AIR TIGHTNESS TEST
1. Replace oveiflow connector with a boit.

SEF439F

2. Connect an air hose to fuel inlet and immerse fuel injection
pump in diesel fuel.

3. Apply air at a pressure of 392 kPa (3.9 bar, 4 kg/cm?, 57
psi) and check that there are no leaks. If there is any
leakage, repair it.

SEF791A
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Testing of Injection Pump

PREPARATION
Injection pump test conditions
Nozzle ‘ KV11257800
Nozzle holder ' KV11257802
Nozzle starting pressure kPa (bar, kg/cm?, psi) 10,200 - 11,000 (102 - 112, 104 - 114, 1,479 - 1,621)
Nozzle tube ) KV11205032
Inner dia. x outer dia. x length mm (in) 2.0 x 8.0 x 450 (0.079 x 0.236 x 17.72)
Fuel feed pressure s kPa (bar, kg/cm?, psi) 20 (0.20, 0.2, 2.8)
- Fuel (test oil) ISO4113 or SAE J967d
Fuel temperature °C (°F) ' 45 - 50 (113 - 122)
Rotating direction ) Clockwise (cbserved from the drive shaft)
Injection sequence 1-3-4-2

1. Prepare necessary service tools.

KV11229522
KV11257800

KV11257802

*%'>

KV11229462

KV11242442

KV11281036

SEF057A
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SEF950

To nozzie
holder

1 Fuel supply inlet from pump tester
2 Overflow vaive

3 Coupling

4 Fixing stand

SEF378F

T

L Governor shaft

SEF500

screw

8- mm (0.32 - 0.35 in)
Full speed @

o

EEF251

Testing of Injection Pump (Cont'd)

2. Pour test oil into fuel injection pump.
Test oil should be 1IS04113, SAE J967d or its equivalent.

3. Install fuel injection pump to pump tester.
4. Connect pump tester tubing.

5. Make sure governor shaft is properly installed.
Adjust “L” dimension:
“L”: 1.5 - 2.0 mm (0.059 - 0.079 in)
Lock bolt governor shaft:
[: 17 - 22 N'm (1.7 - 2.2 kg-m, 43 - 51 ft-ib)

6. Run in fuel injection pump as follows:
(1) Maintain test oil in tank at 45 to 50°C (113 to 122 °F),
(2) Set control lever at “full-load” using a spring.

Set maximum speed adjusting screw in position shown, by

turning counterclockwise. -

EF & EC-206
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EEF176

Testing of Injection Pump (Cont'd)

(3) Apply 12 volts to activate fuel cut solenoid valve.

(4) Rotate fuel injection pump by hand to see if it moves
smoothly. :

(5) Rotate fuel injection pump at 300 rpm to make sure all air
inside pump chamber is discharged through overflow valve.

(6) Set feed oil pressure at 20 kPa (0.20 bar, 0.2 kg/cm?, 2.8
psi). '

(7) Run in fuel injection pump by rotating it at 1,000 rpm for ten
minutes.

If fuel leakage, fuel injection failure or unusual noise is noticed,

immediately halt pump tester operation and check fuel injec-

tion pump.

ADJUSTMENT
Preadjustment of full-load delivery
NOTE:
This injection pump has a supercharger ancillary mechanism.
To measure the yield, this mechanism should be on, with the
lug at the point to be measured.
1. Set control lever at “full-load” by pulling spring or using
suitable equipment.
Set maximum speed adjusting screw in position shown, by
turning counterclockwise.
S: Refer to S.D.S.
2. Furnish voltage of 12 volts to activate fuel cut solenoid
valve.

3. Rotate fuel injection pump at specified rpm, and measure

amount of fuel injection.
Refer to S.D.S. for full-load fuel injection quantity on fuel injec-
tion tester.
4. Calculate imbalance of fuel injection quantity.
Max. or Min. injection

Imbalance =volume amount deliv- -
ery valves

Mean injection volume
of all delivery valves

5. If the imbalance is out of specified range, change delivery
valve assembly.

Turn adjusting screw clockwise to increase fuel injection.
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SEF572

SEF573

KV11229522

Spring ring

Reguilating vaive

Testing of Injection Pump (Cont'd)

Adjustment of feed pump pressure

1. Repeat steps 1 and 2 outlined under heading “Preadjust-
ment of Full-Load Delivery”.

2. Measure feed pump pressure at specified fuel injection
pump rpm. -

a. When measured pressure is lower than specifications.
Push in plug that is driven into regulating valve body. Be
careful not to push plug in too far.

b. When measured pressure is higher than specifications.
(1) Remove regulating valve from fuel injection pump, and dis-
assemble regulating valve using Tool.

(2) Drive plug out until it is flush with end face of regulating
valve.

(3) Install spring, piston and spring ring, in that order, to regu-
lating valve.
Make sure ring is flush with end face of regulating valve
body when it is pushed in.

(4) Attach regulating valve to fuel injection pump.
Regulating valve:
[:10-13 N-m (1.0 - 1.3 kg-m, 7.5 - 10 ft-Ib)
(5) Adjust feed pump pressure to specifications.
3. Check injection pump condition, referring to inspection
value on injection pump tester.

Adjustment of speed timer
1. Remove cover of timer at high pressure side (side without

spring).

2. Install Tool, KV1 1282815, in the place of timer cover.

3. Measure timer piston strokes at specified fuel injection
pump rpm.
Refer to S.D.S. for specified timer piston stroke values.
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Testing of Injection Pump (Cont’d)

4. If timer piston stroke is not within specified range, remove
cover of timer at low pressure side and adjust piston stroke
by adding shim(s).

a. Make sure at least one shim is used at each side of timer
spring. ’

b. Refer to S.D.S. for available service parts.

Adjustment of turbocharger ancillary mechanism
(B.C.S.). .

1. Fit all parts of the turbocharger ancillary mechanism.
2. Fit a vacuum pump.

Ensure that no loss of vacuum occurs.
3. Measure the fuel injection level.

Refer to S.D.S. for specifications regarding fuel injection quan- -
tities.

Adjustment of fuel injection under full load

NOTE:

This injection pump has a turbocharger ancillary mechanism.
To measure the yield, this mechanism should be on, with the
lug at the point to be measured.

1. Set control lever at “full-load” by pulling spring or using
suitable equipment.

2. Apply 12 volts to activate fuel cut solenoid valve.

3. Measure fuel delivery at specified injection pump rpm.

Refer to S.D.S. for fuel delivery values. :

4. If fuel delivery is not within standard range, adjust by turn-
ing full-load adjusting screw.

5. Check injection pump condition, referring to inspection
values.

Adjustment of fuel injection during idle

1. Pull spring until idle speed adjusting screw comes into con-
tact with stopper. :

2. Furnish voltage of 12 volts to activate fuel cut solenoid
valve.

3. Measure fuel injection at specified fuel injection pump rpm.

Refer to S.D.S. for adjustment value of idle fuel injection
amount.

4. if fuel injection is not within specified range, adjust by turn-
ing idle speed adjusting screw.

e

N

EEF177
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Testing of Injection Pump (Cont’d)
a. Tightening this screw will increase fuel injection affiount.

b. Make sure that control lever angle is set at 31-41°.
if control lever angle is not within specified range, adjust it
by repositioning control lever on control shaft. (One serra-
tion pitch: 15°). e
After control lever has been repositioned, be sure to mea-
sure amount of fuel injection at idie speed again.

5. Check injection pump condition, referring to inspection
value. ~ ‘

EEF178

Adjustment of fuel injection during start

1. Set control lever at “full load” by pulling spring or using
suitable equipment.
2. Furnish voltage of 12 volts to activate fuel cut solenoid

i ~ valve. _
W 3. Measure fuel injection at specified fuel injection pump rpm.
' Refer to S.D.S. for adjustment value of start fuel injection
amount.

4. If not within specifications, make sure “MS” dimension is
within specification. Refer to step 25 in Assembly.

Adjustment of fuel injeétion at max. pump rpm

1. Set control lever at “full-load” by pulling spring or using
suitable equipment.

2. Furnish voltage of 12 volts to activate fuel cut solenoid
valve. ;

3. Measure fuel delivery at specified injection pump rpm. 7%&

Refer to S.D.S. for max. pump speed fuel injection adjustment

value.

4. If fuel delivery is not within standard range, adjust by turn- -
ing max. speed adjusting screw.

a. Tightening screw will increase fuel injection.
b. Make sure that control lever angle “o” is within 6° to 14°

rahge.
5. Check injection pump condition referring to inspection
@miue.
EEF180
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EEF181

EEF182

Testing of Injection Pump (Cont'd)

Measurement of overflow amount

1. Set control lever at “full-load” by pulling spring or using
suitable equipment.

2. Furnish voltage of 12 volts to activate fuel cut solenoid
valve,

3. Measure fuel overflow at specified fuel injection rpm.

Refer to S.D.S. for inspection value of overflow amount.

Operation check of fuel cut solenoid vailve

When engine is idling and fuel cut solenoid valve current is
OFF, be sure there is no fuel being injected. This check has to
be done for approx. 5 seconds.

Installation

Install injection pump assembly in the reverse order of re-

moval, observing the foliowing:

1. Confirm that No. 1 cylinder is set at T.D.C. on its compres-
sion stroke. ‘

2. Install injection pump (Refer to EM section).

(1) Temporarily set injection pump so that the flange of the
pump is aligned with aligning mark on front cover.

" (2) Install injection pump gear.

[0): 59 - 69 N'm (6 - 7 kg-m, 43.5 - 51 ft-lb)

Make sure that the key does not fall into the front cover.

Make sure that “Z” marks are aligned. ‘

(3) Apply liquid gasket to mating surface of injection pump
gear cover and install it. :

(4) Remove piug bolt from distributor head and install dia
gauge.

(5) Do not tighten fixing nuts and bolts yet, as injection pu
might have to be turned if plunger lift is not within specifica
tions. '
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EEF186

Installation (Cont'd)

(6) Turn crankshaft counterclockwise 50 to 60 degrees from
No. 1 cylinder T.D.C. position.

(7) Find the dial gauge needle rest point, then set the gauge to
zero.
(8) Turn crankshaft clockwise until No. 1 cylinder is set at
T.D.C. on its compression stroke.
(9) Read dial gauge indication.
Dial gauge indication must be:
© 038 + 0.02 mm (0.0150 + 0.0008 in)

(10) If dial gauge indication is not within the above range, turn
pump body until it is.

a. M indication is smaller than the specified value, turn pump
body counterclockwise.

b. Hf indication is larger than the specified value, turn pump
bedy clockwise.

(11) Tighten injection pump fixing nuts and bolts.
Nuts: _
[0): 20 - 25 N'm (2.0 - 2.5 kg-m, 14 - 18.5 ft-ib).
Bolt:
[0:32-42 N'm (3.3 - 4.3 kg-m, 24 - 31 ft-Ib)

Checking

1. Rotate the crankshaft pulley clockwise two turns until the
pulley and injection pump timing marks match (with the cyi-
inder No. 1 at TDC on its compression stroke). Slowly ro-
tate the crankshaft pulley so as not to surpass the injection
pump housing mark and read plunger lift.

Dial gauge indication must be:
0.38 + 0.02 mm (0.0150 =+ 0.0008 in)
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EEF177

Installation (Cont'd)

2. If gauge reading is not within specified range, loosen the
injection pump securing nuts and bolt until the pump can be
manually rotated. Rotate the pump clockwise and restart
the setting operation from point (5) in Instaliation.

3. Tighten injection pump securing nuts and bolt.
Nuts:
[0: 20-25 N'm
(2.0 - 2.5 kg-m, 14 - 185 ft-Ib)
Boilt: ‘
[@: 32-42 N'm
(3.3 - 4.3 kg-m, 24 - 31 ft-Ib)
4. Remove special tool and install plug with new washer.
Always replace plug bolt gasket.
[O: Plug boit
14 - 20 N-m (1.4 - 2.0 kg-m, 10 - 14 ft-Ib)

5. Connect fuel injection tubes in the order of 4, 3, 2 and 1.
: injection tube flare nut
20 - 25 N'm (2.0 - 2.5 kg-m, 16 - 18 ft-ib)
6. Bleed air from fuel system.
Refer to Bleeding the Fuel System (EF & EC 221).

Adjustment
IDLE SPEED AND MAXIMUM SPEED ADJUSTMENT

CAUTION:

e Do not remove sealing caps unless absolutely necessary.

e Never disturb the full-load adjusting screw because this al-
ters the mixture ratio and may result in serious engine

. problems. :

e Do not adjust the maximum speed adjusting screw to a
point exceeding specifications; exceeding the maximum
speed may cause engine damage.

Idle speed adjustment

1. Push in idling control knob completely.

2. Start the engine and keep it idling until the operating tem-
perature is reached.

3. Turn the screw operating on the acceleration control lever
until the engine reaches specified value.

Idle speed: 700 + 50 rpm
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D=

Adjustment (Cont'd)
Maximum speed adjustment

1.

Start up engine and warm it up until coolant temperature in-
dicator points to middle of gauge.

2. Connect tachometer pickup to No. 1 fuel injection tube.

_Q).

Refer to the instructions on tachometer.
Depress accelerator pedal fully under no-load and read the
tachometer indication.

Maximum engine speed {Under no-ioad):

5,050+ 100 rpm ‘

If indication is lower than specified maximum engine speed,
adjust using maximum speed adjusting screw.
After adjustment, tighten lock nut securely and plug it with
a sealing cap.

Adjustment of manual mechanism for a cold start

1.
2.

3.

Press the cold-start button fully in.
Start the engine and wait until normal operating tempera-
ture has been reached.
Loosen the locking nut (1) and adijust it (2) until the revs.
are within the specified values.

Engine speed:

1,500 - 2,000 rpm.

Tighten the locking nut (3).

{j: 8-10 N'm (0.8 - 1.0 kg-m, 6 - 7 fi-Ib)

F.I.C.D. adjustment (A/C models)

Secure the bracket of the F.I.C.D. with fixing bolts (1), so
that the clearance between the F.I.C.D. lever (@ and the

_intermediate lever (3 is 1 - 2 mm (0.039 - 0.079 in).

[Q: 7 - 10 N-m (0.7 - 1.0 kg-m, 5 - 7 ft-Ib)

. Warm up engine until normal operating temperature.

Switch on A/C and adjust idling speed, with adjustment
screw (2), until engine rpm is within specifications.

Engine rpm: 850+ 50 rpm

Potentiometer adjustment

Adjust potentiometer’s installation position until the output volt-
age is within specifications.
Refer to Potentiometer
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side

Combustion chamber

SEF668A

/

SEF785

Nozzie assembly

Inlet connector
Adjusting shim

Nozzie spring
Spring seat &
Spacer \
Nozzle\>®

needie

&\Nozzle body
Nozzie holder

Nozzle washer

= Nozzle gasket

SEF425F

CAUTION:

Plug flare nut with a cap or rag so that no dust enters the
nozzle. Cover nozzle tip for protection of needle.

Removal and Installation

1. Remove fuel injection tube and spill tube.
2. Remove injection nozzle assembly.

Aiso remove washers from nozzle end.
3. Install injection nozzle in the reverse order of removal.

Injection nozzle to engine:
[0): 54 -64 N'm :
(5.5 - 6.5 kg-m, 40 - 47 ft-Ib)
Injection nozzle to tube:
[3: 20 - 25 N-m
(2.0 - 2.5 kg-m, 16.5 - 18 fi-b)
Spill tube: ‘
[Q: 29 - 39 N'm
(3.0 - 4.0 kg-m, 21.5 - 29 ft-lb)
Always clean the nozzie holes.
Always use new injection nozzle gasket. :
Note that small washer should be installed in specified
direction.
d. Bleed air from fuel system.

pop

Disassembly
1. Loosen nozzle nut while preventing nozzle top from turning.

2. Arrange all disassembled parts in the order shown at left.
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Inspection

Thoroughly clean all disassembled parts with fresh kerosene or

solvent.

o - If nozzle needle is damaged or fused, replace nozzle as-

-~ sembly with a new one.

e If end of nozzle needie is seized or excessively discolored,
replace nozzle assembly.

e Check nozzle body and distance piece for proper contact. If
excessively worn or damaged, replace nozzle assembly or
distance piece.

e Check nozzle spring for excessive wear or damage. If ex-
cessively worn or damaged, replace it with a new spring.

o - Check distance piece and nozzle holder for proper contact.
If excessively worn or damaged replace nozzle holder
assembly.

Cleaning

a. Do not touch the nozzle mating surface with your fingers.

b. To wash the nozzles, use a wooden stick and brass brush
with clean diesel fuel.

1. Remove any carbon from exterior of nozzle body (except
wrapping angle portion) by using Tool.

SEF830

2. Clean oil sump of nozzle body using Tool.

KV11290632

SEFE31

3. Clean nozzle seat by using Tool.

Take extra precautions when performing this job, since nozzle
efficiency depends greatly on a good nozzle seat.

KV11290620

SEF832
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4. Clean spray hole of nozzle body by using Tool.

To prevent spray hole from canting, always clean it by starting
with inner side and working towards the outside.

KV11280220

SEF833

5. Decarbonate nozzle needle tip by using Tool.

; KVv11290140

SEF834

6. Check needle sink.
(1) Pull needie about haifway: out from body and then release
. it.
' ” (2) Needle should smk into body very smoothly from just its
own weight.
(3) Repeat this test and rotate needle slightly each time.

If needle fails to sink smoothly from any position, replace both
needle and body as a unit.

SEF835

Assembly
Assembly is in the reverse order of disassembly.

Holder to nozzle nut:
: 29-49 N'm
(3.0 -5.0 kg-m, 22 - 36 ft-lb)
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EF791A

o SEF872A

Adjusting shim

SEF427F

Test and Adjustment

WARNING:

When using nozzle tester, be careful not to allow diesel fuel
sprayed from nozzie to contact your hands or body, and make
sure your eyes are properly protected with goggles.

INJECTION PRESSURE TEST

1. Install nozzie to injection nozzle tester and bleed air from
flare nut.

2. Pump the tester handle slowly (once per second) and
watch the pressure gauge.
3. Read the pressure gauge when the injection pressure just
starts dropping.
Initial injection pressure:
Used
9,807 - 10,297 kPa (98.1 - 103.0 bar, 100 - 105
kg/cm?, 1422 - 1493 psi)
New
10,297 - 11,278 kPa (103.0 - 122.8 bar, 105 - 115
kg/cm?, 1493 - 1635 psi)
Always check initial injection pressure using a new nozzle.-

4. To adjust injection pressure, change adjusting shims.

a. Increasing the thickness of adjusting shims increases ini-
tial injection pressure. Decreasing thickness reduces initial
pressure.

b. A shim thickness of 0.04 mm (0.0016 in) corresponds ap-
proximately to a difference of 471 kPa (4.71 bar, 4.8 kg/cm?,
68 psi) in initial injection pressure.

Refer to S.D.S. for adjusting shim.
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LEAKAGE TEST
1. Maintain the pressure at about 981 to 1,961 kPa (9.8 {c

19.6 bar, 10 to 20 kg/cm?, 142 to 284 psi) below initial in-
jection pressure.
- 2. Check that there is no leakage from the nozzle tip or
around the body.
')
]

3. If there is leakage, clean, overhaul or repiace nozzle.

Good Faulty

SEFG74A ‘
SPRAY PATTERN TEST
1. Pump the tester handle once per second.
2. Check the spray pattern.

E 3. If the spray pattern is not correct, clean or replace nozzle.
$
L ; h J
Good Faulty

EF794A
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FUEL SYSTEM CHECK

EEF279

EEF182

Priming Pump Check

Before checking priming pump, make sure that fuel filter is
filled with fuel.

1. Disconnect fuel inlet hose.

Place a suitable container beneath hose end.

2. Pump priming pump and check that the fuel overflows from
the hose end. If not, replace priming pump.

Fuel Cut Solenoid Valve

1. Disconnect fuel cut solenoid valve harness connector and
check voltage.

Ignition switch Voltage
OFF ov
ON Battery voltage

2. Check fuel cut solenoid valve for circuit continuity.
3. Remove fuel cut solenoid valve and check that plunger
moves smoothly and that spring is normal.

Cold Start Device
Refer to Fast idle speed adjustment.
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BLEEDING THE FUEL SYSTEM

To bleed air from the fuel system, proceed as'follows:

1.-Move the priming pump up and down untii there is sud-
denly more resistance in the movement then stop this ac-
tion and start the engine. ,

2. If the engine does not operate smoothly after it has started,
race it two or three times. '

. //a-‘rom ! EEF278
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FUEL FILTER

Fuel Return Control System

¢ Models for Europe and cold areas incorporate the fuel re-
turn control system.

=) mup
Lj\@
EEF075
@ Fuel tank (® By-pass passage ® Overflow valve
@ Fuel filter (Fuel temperature is cold) (® Injection nozzle

(@ Fuel return passage

Fuel Return Control System (F.R.C.S.) prevents clogging of the
fuel filter by circulating overfiow fuel warmed by the fuel injec-

® Fuel temperature is cold

g&;"; injection g ’ T el tion pump when ambient temperature is low. The float valve in
Retum valve ~ tank the system prevents trapped air from circulating through the
Bimetal ‘ fuel line and the check valve prevents reverse fiow of fuel from

the fuel tank.
When the fuel temperature is above 30°C (86°F), a bimetal
valve activates to stop fuel circulation.

SEF417F

®  Fuel temperature is hot
Check valve

From injection s RS
pump == -
Retum vaive ]

To fuel

Bimetal

Element
SEF418F
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FUEL HEATER SYSTEM

Circuit Diagram

FUEL
HEATER
RELAY IGNITION SWITCH
— ON or START
5
@ ”
FUSE BLOCK
T (Refer to “POWER
' a SUPPLY ROUTING~
a”2® in EL section.)
FUEL.
TEMPERATURE
SWITCH ) agw
FUEL qgggw/ﬂ
‘ HEATER G
1 Main
gfl?ilissuRE harness)
SWITCH ] 3
= 4 1 | O——O .
d@ —
@ m N
@y ¢ Fustale
= p—— » «  LINK
BODY GROUND . #
(Eggéggs) ! RELAY BOX
=
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FUEL HEATER SYSTEM

Description

Fuei heater system is designed to improve startability at low at-
mospheric temperatures for models destined for cold areas.
This system prevents fuel filter from clogging with fuel wax.

Fuel heater

Fuel
filter
SEF410F
Fuel temperature switch Oit pressure switch*
Relay y
From fuel g g~ TO injection pump
tank ) \
] )
L J

switch 777

@ \ Z—Filter
OFFOX ON Ignition Eg Fuel heater

Fuel filter assembly

@ 2 @ *:. Qil pressure switch
Battery is fixed on left side
of engine block

SEF411F
L Fuel heater cperation area Operation
~ 4y Fuel heater system operates when fuel temperature switch and
L oil pressure switch are on.
O 0(32) -
: .
=i
S /
s s@f 0/
£
3
3 . //
Z 0(0.0, 89 (1.0, 196 (20, 294 (29,
Engine 0,0) 1,14 2,280 3,49
oil pressure kPa (bar, kg/cm?,psi) SEF541D
Inspection
Lead wire 1. Connect a lead wire, as shown, between terminals of fuel

temperature switch.

After checking, reconnect §\
the connector

SEF553D
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FUEL HEATER SYSTEM

SEF413F

Cylinder
block

Qil pressure
switch

—

SEF414F

Inspection (Cont'd)

2. Run engine at ‘about 1,000 rpm. After several minutes,
make sure that fuel heater is hot. :

Be careful not to burn yourself.

3. If fuel heater does not operate, check fuel heater system as
follows.

FUEL HEATER

1. Check continuity for fuel heater.
2. If fuel heater has malfunction, replace fuel filter bracket.

OIL PRESSURE SWITCH

1. Run engine at about 1,000 rpm.
2. Check continuity for oil pressure switch.
3.  If oil pressure switch has malfunction, replace it.

FUEL HEATER RELAY

1. Check fuel heater relay operation.
2. If fuel heater relay does not operate, replace it.

HARNESS
Check harness and fuse continuity.

EF & EC-225



SOLENOID TIMER

.....

Fuel cut
(Solenoid timer ON)

Solenoid
timer OFF

Water temperature
sensor

{1s

Glow control unit

SEF419F

Solenoid timer Fuel overflow
(~To 1
= t
AL
3 1
] !
7 | (Le Fuel |
- | injection I‘ _F-»I
1 “ sump — ; Fue
T i ——+ injection
nozzle
SEF914H
= Normal
Solenoid P - S:;?ne
timer ON r <30
- sec.
Q ~
a 15 L1
=
g 1w
8 Solenoid
S timer OFF
>
5
o
g
£ 0 T T 6
(= 750 1,000 5,050
Engine revolution (rpm) EEF238
= Normal
..... C°|d
Solenoid . engine
timer ON >30 sec|
s JReLTP
o 15 deender
-
o 13
s Solenoid timer
2 OFF
d
2
k<]
a
g 0 750 1,000 5'050
- Engine revolution (rom) EEF262

Description

To improve startability, a solenoid timer is used on models for
Europe and cold areas. its purpose is to advance fuel injection
in relation to coolant temperature for a certain period after
starting the engine.

This timer is controlled by the signal from the glow control unit.
The glow control unit sends a signal to activate the advance
mechanism of the fuel injection pump during cold starting.

Operation

Part of the fuel in the return line returns to the fuel injection
pump inlet, when the solenoid timer is OFF. When cold
starting, the solenoid timer comes ON to stop the return of fuel
to the inlet. This increases the fuel pressure in the fuel injection
pump so that fuel injection advances.

TIMER CHARACTERISTICS

The graphs show the differences in fuel injection timing in rela-
tion to engine speed when the solenoid timer is both ON and
OFF.

When the solenoid timer turns ON, fuel injection timing ad-
vances approximately 2°. Thus, cold engine starting in cold
weather is greatly improved.

EF & EC-226



SOLENOID TIMER

Inspection

%@——j 1. Disconnect solenoid timer connector and check for "click-

ing” sound from solenoid when battery is connected and
disconnected.
If solenoid has malfunctioned, replace it.

After checking, reconnect the connector.

Solenoid timer

@ @  For fuel cut
solenoid valve
(@ : For solenoid
timer

® Battery @;7

SEF423F

2. Disconnect water temperature sensor harness connector.
3. Start engine and check voltage between terminal 2) and

ground.
@ : Porfuel cut | - Battery voltage should exist for 30 seconds after starting
@ : For solenoid engine.
timer If not, check harness and glow control unit.

- TIMER PISTON STROKE (USING PUMP TESTER)

Measure timer piston strokes at specufled fuel injection pump
Solencid timer speed when solenoid timer is on and off.

Refer to Service Data and Specifications (S.D.S.) of injection
pump.

SEF424F
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POTENTIOMETER

EEF183

To

Tool

Black-red (-)

Black {+)
To constant
veltage unit

Som

<pun

digital voltmeter Biue-red (-)

{%ﬁlue-yeuow (+)

SEF343|

Potentiometer

SEF344|

g
g 100
®
o
o
4
3 /
>
=
a
3
6]
Approx. 60° 140°
Effective electrical angle
Shaft rotational angle (deg.) —
SEF3451
Q Adjusting bolt
Joint
SEF346]

Removal

1. Loosen screws which secure potentiometer to bracket.
2. Remove potentiometer.

3. Remove bracket.

CAUTION:

a. Do not remove adjusting bolts unless necessary.
b. Do not attempt to disassemble potentiometer.

inspection

1. Using Tool (KV11229882), connect potentiometer to digital
voltmeter and voitage-regulating unit.
2. Apply an input of 5 volts.

3. Ensure that the voltage indicated on the digital voltmeter
reads higher when the potentiometer is turned to the right
and, at the same time, that the output voltage is 5V when
the operating handle is set at maximum.

4. Figure shows an example of potentiometer characteristics.
Effective electrical angle of TD27T engine is 36°.

5. Position potentiometer pin and adjusting bolt in joint. En-
sure that there is no free play.
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POTENTIOMETER lﬁ

Installation
If adjusting bolt is removed during disassembly, install it as fol-
lows:

1. Temporarily install adjusting bolt, lock nut and potentiome-
ter. Joint need not be installed.

EEF194

2. Tighten or loosen adjusting bolt so that clearance between

ﬁ AT bt adjusting bolt end surface and potentiometer pin is ad-
q justed to specifications. Clearance can be measured using
N'V ) a feeler gauge.
& S & Specified clearance:

- 0.2 — 0.8 mm (0.008 — 0.031 in)
Q mmnf nn%

=
7T \.

EEF195

3. Secure adjusting bolt with a lock nut.
Ad]ustmg bolt

4. Remove potentiometer and install joint on adjusting bolt.

5. While positioning potentiometer pin in joint, install potenti-
ometer on bracket.

EEF138
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POTENTIOMETER

TD27T

Installation (Cont'd)

EEF199

Secure potentiometer using screws and spring washers.

Ensure that control lever moves smoothly.

Input 5V to the potentiometer and set the operating handle

ometer is 5V.

Adjustment on Test Bench

- at maximum. Ensure that the output voltage of the potenti-

Adjustment conditions

Specified value

Control lever position

Pump speed rpm

Fuel injection quantity
cm?3/1,000 rev.

Qutput voltage (V)

Remarks

Measure 1,275 11.9-139 - 6.87 ~ 6.93 Adjusting point
Idie — — 1.0-3.0 Check point
Full speed — — approx. 10 Check point

Input voitage: 10V

Turbocharger compensating pressure: 0 kPa (Omm Hg)

EEF200

EEF201

1.

Measure required
bolt in advance.

pitch: 1.0 mm).

“tightening” length “L” of idling stopper

3. Apply 10V to the potentiometer.

4. Operate fuel injection pump at 1,275 rpm.

2. Remove idling stopper bolt and tighten dummy bolt (M6,

Adjust control lever position using dummy bolt so that in-
jected fuel quantity is 11.9 — 13.9 em®1,000 revolutions

EF & EC-230




POTENTIOMETER

TD27T

O 22
] o 49
SRS P

EEF205

Adjustment on Test Bench (Cont'd)

5.

6.

10.

Connect Tool (KV11229882) to digital voltmeter and
voltage-regulating unit. ,

Connect Tool (KV11244582) to potentiometer and Tool
(KV11229882).

Adjust the potentiometer so that the output voltage is 6.87
~ 6.93V. Lock the potentiometer setting and check that the
output voltage is 10V when the operating handle is set at
maximum.

If potentiometer output voltage is outside specifications,
loosen adjustment screws and adjust potentiometer posi-
tion.

Tighten adjustment screws and reconfirm potentiometer
output voltage.

After properly positioning potentiometer, remove the

dummy bolt.

EF & EC-231



POTENTIOMETER

EEF200

Adjustment on Test Bench (Contd)

11. Tighten and regulate idling stopper bolt so that “L” mea-
sured in step 1 is obtained.

12. Adjust idling stopper bolt so that fuel injected during idling
is in the specified range.

13. Ensure that control lever properly returns to the idle posi-
tion by means of the spring.

EF & EC-232



POTENTIOMETER

Potentiometer
connector
7.1

A€

O]

e ©®

DISCONNECT

SEC405B

EEF204

/
~— EEF208

Adjustment on Test Bench (Cont'd)

POTENTIOMETER ADJUSTMENT (ON THE VEHICLE)
Note:

This procedure enables checking the internal resistance of the
potentiometer and enables simultaneous adjustment.

For final adjustment, refer to “FINAL POTENTIOMETER AD-
JUSTMENT (ON THE VEHICLE)”.

1. Using an ohmmeter, check resistance value between termi-
nals of potentiometer.

Resistance: 1,200 + 50 Q

2. If resistance is not within specified range, adjust position of
potentiometer.

3. Fixate potentiormneter by tightening the potentiometer adjust-
ment screws.

4. Make sure that the control lever correctly returns to the idle
position and that the resistance value returns to the value
as specified.
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POTENTIOMETER .

Potentiometer connector

EEF277

\?}|ﬁj§ Iﬁ,m v

Adjustment on Test Bench (Cont'd)

FINAL POTENTIOMETER ADJUSTMENT (ON THE

VEHICLE)

1. Run engine until it reaches its operating temperature
(above 80°C). .

2. Make sure engine idle speed is within specified value and
adjust if necessary.

Idle speed: 700 + 50 rpm
3 Stop engine
4. Turn ignition key to the “ON” position

5. Check voltage between potentiometer output terminals
Voltage: 1.10 + 0.05V

6. If the value is not within the specified range, modify mea-
sured voltage by adjusting potentiometer position relative to
its fixation.

7. Fixate potentiometer by tightening potentiometer fixation
sSCrews. )

8. Make sure that the control lever correctly returns to the idle
position and that the voltagé value returns to the adjusted
value,
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CRANKCASE EMISSION CONTROL SYSTEM

EEF209

EF & EC-235



CRANKCASE EMISSION CONTROL SYSTEM

TD27T

==

Air controt
valve

Fresh air ___,,

Blow-by gas —»

EEF263

o
0

SEF060B

SEC892

’Descﬁpﬁon

The closed-type crankcase ventilation system is utilized as a

- crankcase emission control system. The closed-type crankcase

emission control system prevents blow-by gas from entering
the atmosphere and keeps the internal crankcase pressure
constant. During the valve operation, the blow-by gas is fed
into the intake manifold by the air control valve. This is acti-
vated by the internal rocker cover pressure. When the intake
air flow is restricted by the throttle chamber, the internal rocker
cover pressure decreases. At this point, the crankcase emis-
sion control valve keeps the internal rocker cover pressure
constant so that air or dust is not sucked in around the crank-
shaft oil seal. -

Inspection

AIR CONTROL VALVE

1. Remove rocker cover.

2. Hemove control valve from rocker cover.

3. After plugging the center hole with adhesive tape, check
that air flows from iniet by blowing air from outlet and that
air does not flow by inhaling air.

VENTILATION HOSE

1. Check hoses and hose connections for leaks.
2. Disconnect all hoses and clean with compressed air. If any
hose cannot be freed of obstructions, replace.
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QUICK-GLOW SYSTEM

System Parts Location

oy

[

T

Glow plug

@

Gilow control unit
(R.H. front piltar)

TURID

Front

Water temperature
sensor

Water temperature
sensor

(for glow controi unit).
Colour cables:
black, yellow/black

EEF211
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QUICK-GLOW SYSTEM

Circuit Diagram

BATTERY : BATTERY
(Yia fusible (Via fusible IGNITION SWITCH
Fink-658 | ink-30A) ON or START
IGNITION SWITCH
OFFJACCION { ST
CHEEK TS 8 £
Fus
CONNECTOR - 5 5 m
4
5 O
SQoLow
GLOW GLOW
E ﬂ R%LAY g H RgLAY FUSE
:{_—‘ = S 4 7 16 10 14
GLOW CONTROL UNIT
DROPPING
RESISTOR 1S - 12 11
m: L
4 ALTERNATOR ) TE VEHICLE

WATER
= = = = TEMPERATURE  SPEED
GLOW PLUG SENSOR SENSOR

YEF056
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6€¢-03 ® 43

£5043A

TION SWITCH
IGNITION SWI IGNITION SWITCH

LA GLOW GLOW ON or START
Y1 RELAY-2
5 5 8 é RELA
3 upP
4 Q
¢ 5 1§
(): For North Europe 211} E & , — Y FUSE BLOGK
CHECK (Refer to «POWER
CONNECI?R SUPPLY ROUTING~
@ ’-E E E [E E] E = in EL section.)
23 N C R g COMBINATION
DROPPING METER
RESISTOR L | 2
woB Y
(9]
o
3
@‘W/L [ (/W 10
28
WL hem
= = = = ZmIT
GLOW PLUG 885
oo
m
WATER . 29
TEMPERATURE
SENSOR ‘
G!D GE’ ] WL
ce:vgs 1/8 % H- Lo %
GY/L:@ @sva A4
‘ o8 D CoRTROL
ALTERNATOR —4 2 ONT
<10
O6n it Bl ‘
GY B/W V%
[:[F AZEngine ‘@ @ (Main harness) X
harness) .
| B
= £
3 3= 2 e ® @
| i 14
" €@ @ " T (3 )g g(:) .@g g(msu)
W —{TH @I w — 1OA [ ==} - = = —
FUSE BODY. GROUND BODY GROUND

i FUSIBLE
LINK

w
[=]
»

o
w
>

w - RELAY BOX

BATTERY BATTERY

wesbeiq BuLipm
W3LSAS MOTOMDIND
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QUICK-GLOW SYSTEM TD27T

Description

Type 1

---~~ When not cranking .
..... When collant temperature is over 50°C (122°F)
« « s s « When driving over 20 km/h (12 MPH)

ST
Ignition switch ON E __I 1

OFF

Indicator ON [
oFfF L —

ON " Y I
Relay-1 OFF ...--cus !

ON
® * | EBE]
Realy-2 oFF L —frevenees ===
T =
Vehicle speed 20 km/h s
sensor 10 km/h
0 kmm
Solenoid timer CN
{Injection timing OFF [ l LI ."’
advance) . | |
T,
‘\ a o
l \\ e -] @ \
Giow plug st o
temperature o "o

Elapsing time

SELS83N

When coolant temperature is lower than 50 °C (122°F), relay-1 and relay-2 are turned on at the same
time that the ignition switch is turned on. From this time, the “high-level” electric current flows through
the glow plugs and heats them up quickly. After T, seconds have passed, the control unit turns off the
indicator. The relay-1 automatically turns off after it has been on for T, seconds.
If you turn the key to the “START"” position and keep it in this position, relays 1 and 2 will remain on
(“high-level current”). When the engine is started, relay-1 will turn off and relay -2 will remain on during
the post-heating time T;. This may send the “low-level” current through the glow plugs.
if you do not turn the key to the “START” position, relay 2 will turn off after Ts.
When the coolant temperature is higher than 50°C (122°F), relay-2 is turned on only when the key is in
the “START” position.
T, : approx. 2-6 [sec.] (Varies with coolant temperature and glow plug terminal voltage.)
T, : approx. 3-11 [sec.] (Varies with glow plug terminal voltage.)
T, : approx. 600 [sec.] [When coolant temperature is below 50°C (122°F).]
0 ([sec.] [When coolant temperature is over 50°C (122°F).]
T4, Ts : approx. 30 [sec.] [When coolant temperature is below 10°C (50°F).]
0 [sec.] [When coolant temperature is over 10°C (50°F).]
e When the ignition switch is repeatedly turned “ON” and “OFF”, T, becomes shorter.
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~ QUICK-GLOW SYSTEM

Trouble Diagnoses

Engine fails to start or is hard to stant.

y
Check fuel level, fuel supplying system, starter motor, etc. N.G. Correct.
oK
y
Check that all giow plug connecting plate nuts are installed N.G. | Correct.
properly. Refer to “GLOW PLUG” in the chapter Component Parts i
Basic Check.
oK.

y

Turn ignition switch OFF for more than 10 seconds.

Y

Check if glow indicator comes on when the ignition switch is
turned to ON. I —» Go to@® on next page.

)
l

Check for a burned out bulb. ) N.G. Replace bulb.
O.K.
3
Go to “POWER SUPPLY FOR GLOW CONTROL UNIT". N.G. .| Check harness between fuse
oK | and glow control unit.
A 4
Go to “GLOW PLUG LAMP”. N.G. _| Replace glow control unit.
oK.

Y

Check short circuit on harmess between ignition switch and glow
indicator.

EF & EC-241



QUICK-GLOW SYSTEM

TD27T
®
i
Go to "GLOW PLUG". ‘ N.G. " | Replace glow plug.
O.K.
Y
Check glow relay-1. ' NG Replace glow relay.
Refer to “GLOW PLUG RELAY”.
O.K.
2 4
Go to “POWER SUPPLY FOR GLOW CONTROL UNIT”. N.G. | Check hamess between glow
5K ' "| control unit and ignition switch.
A 4
Go to “ENTIRE SYSTEM CHECK". N.G. | Replace giow control unit.
O.K.
R
Check hamess between
* glow control unit and glow relay-1
* glow relay-1 and glow plug

EF & EC-242



QUICK-GLOW SYSTEM TD27T

Trouble Diagnoses (Contd)

The combustion performance of the engine after it has started is

not good.
y
Check glow relay-2. N.G. .| Replace glow relay.
Refer to “GLOW PLUG RELAY”. "
O.K.
Y
Go to “DROPPING RESISTOR CHECK". N.G. | Replace dropping resistor.
O.K.
' A
Go to “ENTIRE SYSTEM CHECK". N.G. .| Replace glow control unit.
O.K.

A 4

Check harness between
¢ glow control unit and glow relay-2
* glow relay-2 and glow piug

» dropping resistor and glow plug

EF & EC-243



QUICK-GLOW SYSTEM

TD27T

Trouble Diagnoses (Cont'd)

When the ignition key is ON, the glow indicator remains on and

does not go off.

Check harness between glow con-

QK.
N.G. Replace water temp. sensor.
Go to “WATER TEMPERATURE SENSOR CIRCUIT".
L trol unit and water temp. sensor.
O.K.
A
N.G.

Go to “GLOW PLUG LAMP”.

.| Replace glow control unit.

b

O.K.

Check short circuit on harness between glow control unit and glow

indicator.

EF & EC-244




QUICK-GLOW SYSTEM

V- Component Parts Basic Check

9
9.5 (v}
:f GLOW LAMP
g s Turn ignition switch ON and measure the time that glow lamp
2 fL stays lit.
R S Approx. 1-10 seconds
Vg = 13(v) . " . .
GETT (The time will vary according to glow plug terminal
ks ' Sy voltage and water temperature.)
[ 1 1 1 I
/2N & Gy 0B
i3 ®
Water temp. °C (°F) SEL984N

ENTIRE SYSTEM CHECK
[At water temperature below 10°C (50°F)]
Pre-glow control check

Turn ignition switch ON and measure glow plug terminal
voltage.

Battery voltage should appear for 2 to 13 seconds*, and then
half of battery voltage for the next 30 seconds. -
* - (varies with glow plug terminal voltage)

\/{ Q‘J AN | The time will be shortened if ignition switch is OFF for only a

st | Prief period.
Therefore, when measuring the time, leave ignition switch OFF
— for more than 5 minutes, and then turn it ON.

14

2}

1

0+

8+ \

[-]

4
2.4

=

0 i 9.5?:)‘ 1 12 13

SEL230K

After-glow control check

600 Turn ignition switch to START and run engine, then measure
glow plug terminal voltage. i

Haif of battery voltage should continue for 10 minutes.*

*  If the water temperature exceeds 50°C (122°F) in this time,

@
g or if the vehicle speed exceeds 20 km/h (12.5 mph), the
= voltage of the connection clip of the glow plug shouid fall
to OV.
0 0(22) 50 (122)
Water temp. °C (°F) SEL486M

CHECK CONNECTOR

By means of this connector, the function of the quick glow sys-
tem can be checked easily.

Check voltage between terminal () and ground.

Battery voltage should exist for 3 to 11 seconds*.

*  (Varies with coolant temperature.)
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QUICK-GLOW SYSTEM

TD27T |

EEF213

sl

Component Parts Basic Check (Cont'd)

DROPPING RESISTOR
Measure resistance between terminals.

Resistance: approx. 0.3Q2

POWER SUPPLY FOR GLOW CONTROL UNIT
1. Disconnect “S” terminal for starter motor to prevent engine

from cranking.

2. Disconnect glow control unit harness connector.
3. Check terminal @ for ground continuity.
Continuity should exist.

He

If N.G., check ground harness.
Check continuity between terminal 39 of glow control unit
and terminal “L” of alternator.

Water
temperature
sensor (For glow
control unit)

S

{
EEF217

WATER TEMPERATURE SENSOR

Check water temperature sensor resistance.

F Continuity should exist.
E@ EEF214 ity
‘ 5. Check voltage at each terminal according to the following
= chart.
14 | [
’ Terminal No. Ignition switch position Voltage
@ OFF ov
ON START Battery voltage
© 9 @ OFF ov
ON START Battery voltage
=Y B = OFF ON oV
15 EEF215 START Battery voltage
e If N.G., check component parts and their related harness
BQEQTC'—(‘J according to the following chart.
. Parts which should be checked
Terminal ——re o pe——
_"—j No. use/ rus- gnition ow Indi-
Battery | il link | switch | catorbulb | 2MeSS
& ® X X X X
) X X X X X
S = ® X X X X
= (.@
1S E@ EEF216

Coolant temp. °C (°F)

Resistance kQ

~25 (-13) 19
0 (32) 5.6
20 {68) 25

40 (104) 1.2
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QUICK-GLOW SYSTEM

TD27T

termi-
o o a

Alternator

CONNECT

I’.‘ﬁ

EEF218
| T
—
Black wire |—— White wire
l vour_| [(PusE ] [Feesrc)
CONSULT il
€
EEF239
EEZ20
START
|
[ SUE MoDe
EEF240
dm ZELECT SUE MOLE EJD
UHLTHEE-FULSE MERSLIRE]|
RECERD ISP -PRINT
_FIELD TEZT
[ cLock SETTING ]
| UNIT COHUERSIH
EEF241

Component Parts Basic Check (Contd)

ALTERNATOR TERMINAL “L”

Start engine and make sure that voltage between terminal @9

and body ground is more than 5V,

VEHICLE SPEED SENSOR

1. Ensure that the gear shift is at position “2H”.

2. Jack up the rear of the vehicle.

3. Select 4th gear and let the vehicle drive at 60 km/h (37.5

mph) during the check.

" ®

Select the correct cables for this test (black and white ca-
bles with threaded ends) and fasten them to the DCC and

PULSE connection clips respectively.

2) Fasten the black and white cabies to connection clips 11

and 10 respectively of the glow control unit.

3) Press “SUB MODE".

4) Press “VOLTAGE/PULSE MEASURE".

EF & EC-247



QUICK-GLOW SYSTEM

TD27T

Component Parts Basic Check (Cont'd)

|fy SELECT MEASURE 1TEM
i g
VOLT | PULSE
_ !'
S TART |
EEF242
6) Press “START".
{{y SELECT MERSURE ITEM | '
ET M{H
EEF243
WG FULSE FREGUEHTY BN
i Hz
FECORD
EEF244
= T
|l K
move.
® O
= Speed sensor !
CONNECT ==
EEF219 [ﬂ CJ

EF & EC-248

5) Press “"PULSE” until “PULSE FREQUENCY” is selected.

7) Check that the impuise frequency is approximately 20 Hz.

Check whether the voltage between connection clip 11 of the
glow control unit and earth causes the voltmeter indicator to



QUICK-GLOW SYSTEM TD27T

Component Parts Basic Check (Cont'd)

GLOW RELAY

1. Check relay for coil continuity.
Continuity should exist.

2. Check relay for proper operation.

Coil voltage Continuity Contact point
ov No OFF
12V Yes ON

GLOW PLUG

1. Disconnect glow control unit harness connector.
2. Remove glow plug connecting plate.
3. Check each glow plug for continuity.
Continuity should exist:
Approximately 0.65Q2

o If N.G., replace glow plug.

N
EEF220 ‘\/%Lﬂ“

5. Install glow plug connecting plate.

Glow hamess
Connecting
\ Washer
Spring washer
- Glow plug
SECs658 777
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E.G.R. SYSTEM

System Parts Location

To E.G.R. valve

To throttle
chamber (&)

To vacuum
pump

E.G.R. Control unit (behind
centor console panel)

SOL/VN®1
To throttle
E.G.R. control chamber (b)

valve

Throttle chamber
control valve E.G.R. control

solenoid valves
: O

g L‘TlJﬁE@

E.G.R. control
solenoid vaives

9

i{
rnt Washer Washer
Potentiometer Engine revolution sensor temperature temperature
sensor sensor (For

E.G.R. control
unit).

Colour cables:
GreervRed,
Green/White

(

Engine revolution
sensor
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E.G.R. SYSTEM ‘-

System Diagram

——— e — —

TH/C

E.G.R. control valve
ENGINE . l
t l To air filter
N—
EGRN ] g
solenoid l w
Turbo charger
- Y,
To vacuum pump Exhaust gas N
intake air :>
EEF222

solenoid (a)

lg—— Water temp.
E.G.R. A _
Control H&———— Engine revolution

Unit |[4—— Potentiometer

Throttle chamber control valve

intake air Exhaust gas

—~

The E.G.R. system is designed to control the formation of NOx
emission by recirculating the exhaust gas into the intake mani-
fold passage through the E.G.R. control valve.

System Chart

Potentiometer

Injection pump lever position

E.G.R.

Engine revolution sensor Engine speed E.G.R. control

y

Control

Y

solenoid valves

unit

Water temperature sensor

Engine temperature

A\ d
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E.G.R. SYSTEM

Circuit Diagram
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E.G.R. SYSTEM

TD27T

Description
etant Solenoid valve Throttle
voorant Load E.G.R. valve chamber
temperature THIC (a) TH/C (b) E.G.R. control valve
Light ON OFF ON Open Nearly Closed
Middle OFF ON ON Open Half Open
80° < T € 120°C
S i FF OFF N Open
(140° < T <248°F) Middle heavy 0 o) Open pe
Shift mode OFF ON OFF
Heavy OFF OFF OFF Closed Open
T > 120°C (248°F)
or T < 60°C (140°F) All OFF OFF OFF Closed Open

SEF242G

The engine load signal is detected with the potentiometer in-
stalled on the fuel injection pump control lever. The engine rev-
olution sensor located on timing gear case produces the en-
gine speed signal.

The E.G.R. control valve is activated by the vacuum, gener-
ated by the vacuum pump. E.G.R. control sclenoid valves are
used to convert the electrical signal from the control device into
a vacuum response. '

The E.G.R. system is deactivated when the water temperature
is low. The water temperature sensor is of the thermistor type
that detects the temperature at the cylinder head.

Component Parts Basic Check

ENTIRE SYSTEM

1. Check that the vacuum hoses are not flattened and that
they are properly connected.

2. Warm up engine sufficiently [water temperature over 60°C
(140°F)].

3. Place your finger on E.G.R. control valve diaphragm inside
the housing to ensure that the valve functions while racing
engine.

e Take care not to let your finger get caught between dia-
phragm and E.G.R. control vaive body.

e Make sure that all harness connectors are connected se-
curely.

EF & EC-254



E.G.R. SYSTEM 10277 |

Check connector

oIy

Tl )
LE? %l!mll%}
E | L U [ IsTs
t CrIr1r 1
]
z J

e

EEF224 ==

- DISCONNECT
&
M€

Component Parts Basic Check (Cont'd)

CHECK CONNECTOR

By means of the check connector, the function of the E.G.R.
solenoid valves can be checked easily without disconnecting
E.G.R. control unit.

POWER SUPPLY FOR E.G.R. CONTROL UNIT
1. Disconnect for starter motor to prevent engine from crank-
ing. :
2. Check terminals 3), (&, @ and @ for ground continuity.
Continuity should exist.
o If N.G., check ground harness.

3. Check voltage at each terminal according to the following

B =) ([ [=T 1] chart. .
LES N \ % 4 72 ] 1o£| Terminal No. Ignition switch position Voltage
@ @ OFF Approx. OV
: OFF [ ON ov
START Battery voltage
© @ 7 OFF ov
f % émi ® ON START Battery voltage
EEF225 =
= o If N‘G'z check component parts and their related harnesses
3 Tl 91 [ ] according to the following chart.
\ F“ L 15 formina : Pa/rt; whichssl‘lxoulédbe cf‘;ect.('ed
E ® X X X X X
o @p J @® X X X X
f : % ﬁ @ @ X X X X

- CONTROL UNIT OUTPUT SIGNAL

1. Check voltage between check connector terminals @), @
and ground.

Water temperature
OC (OF)
Below 60 (140)
Above 60 (140)

Voltage of control unit terminals @, @, ®

Battery voltage
0-1v
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E.G.R. SYSTEM

E.G.R. control valve

SEF820F

: Vaive

SEC4028

EEF249

EEF250

Component Parts Basic Check (Cont'd)

The voltage to be measured varies with the status (activated or
not) of the solenoid valves. Battery voltage will be indicated if
the soienoid valve is activated; 0 to 1V will be indicated if the
solenoid valve is not activated.

Therefore refer to the chart in NE to know which solenoid
valves are activated depending on the conditions.

E.G.R. CONTROL. VALVE

Supply the E.G.R. control valve with vacuum using a handy
vacuum pump.

Place a finger on the valve diaphragm, and make sure that
the diaphragm lifts up and down in response to the vacuum
leading to the valve.

Do not supply the valve with an excessively high vacuum.

NECK CONTROL VALVE

Measure distance “G” between the valve and the body under
the following conditions:

1) By putting a pressure of approximately -13.3 kPa (-133

mbar, -100 mm Hg, -1.9 psi) on the nipple while the nipple
is closed.

Distance “G” (valve almost closed)
2+0.1 mm (0.079+0.004 in)

By putting a pressure of approximately -13.3 kPa (-133
mbar, -100 mm Hg, -1.9 psi) on the nipple while the nipple
is closed.
Distance “G” (valve half open)
6+0.1 mm (0.236 - 0.004 in)

EF & EC-256



E.G.R. SYSTEM _ _ ,
Component Parts Basic Check (Cont’d)

E.G.R. control solencid valve SOLENO'D VALVES

§  connecter 1. Disconnect solenoid valves connector.

2. Disconnect vacuum hoses.

3. Supply the solenoid valves with battery voltage, and check
EGR whether there is continuity between ports A, B and C.

control
soienoid

vaives Solenoid OFF ON

Continuity A-C A-B
Battery
EEF229
' POTENTIOMETER
Potentiometar connector 1. Disconnect potentiometer connector and connect ohmme-
N — ter as shown.
? 2. Make sure that the resistance changes when the control le-
1S ver opening angle of the fuel injection pump is changed.
D
SEC4058
. ENGINE REVOLUTION SENSOR
e g olutian sensar 1. While idling engine, check AC voltage across terminals (B)
DCONELT and ground.
b

Check that AC voltage increases when engine speed is

L increased.
o ®

Engine idling

G@ Engine idling: Approx. 0.5V
N

= SEC406B

2. If voltage is not within specifications, conduct a continuity

Engine revolution sensor test.
connector Resistance:
alb = isconect Approx. 1.36 - 1.84 kQ (continuity established)
4€)
@

SEC407B

Water temperature WATER TEMPERATURE SENSOR

{For E.G.R. control e Check water temperature sensor resistance.

unit

%‘;‘;&%:S:) Coolant temp. °C (°F) Resistance kQ

.Green, ite
T 20 (68) 2.5

80 (176) 0.33

EEF230
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FAST IDLE CONTROL DEVICE (F.I.C.D.)

System Vacuum Circuit

EF & EC-258



FAST IDLE CONTROL DEVICE (F.L.C.D.)

System Vacuum Circuit (Cont'd)

R.H.D. Models

EEF237
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

TD27T

GENERAL SPECIFICATIONS

Injection Pump

INSPECTION AND ADJUSTMENT

L Installation of injection pump
F1C.D.: OFF 70050 :
. Plunger lift
idle speed pm S 0.38+0.02 (0.0150 +£0.0008
P P cD. ON 850+ 50 mm (in) in B.T.D.C. ( )
Maximum engine speed pm 5,050+ 100
Injection timing B.T.D.C. 01
Pump numbers
Pump number Pump assembiy number
16700-0F002 104645-4032
Use of adjustment value and adjusting Dimension “K" 3234 (0126 - 0.134).

shim when installing injection pump

mm {in)

Dimension “KF”

mm (in){ 5.72 - 5.92 (0.2252 - 0.2331)

SEF839

Adjusting shim (“B" position)

Part number

Thickness

mm (in)

16884-V0700

1.92 {0.0756)

16884-V0701

2.00 (0.0787)

16884-V0702

2.08 (0.0819)

16884-V0703

2.16 (0.0850)

16884-V0704

2.24 (0.0882)

16884-V0705

2.32 (0.0913)

16884-V0706

2.40 (0.0945)

16884-V0707

2.48 (0.0976)

wp
J
A —e “KF”
SEF638
Adjusting shim { “A” position)

Part number Thickness mm (in)
16882-V0700 0.5 (0.020)
16882-V0701 0.8 (0.031)
16882-V0702 1.0 {0.039)
16882-V0703 1.2 (0.047)
16882-V0704 1.5 (0.059)
16882-V0705 1.8 (0.071)
16882-V0706 2.0 (0.079)

16884-V0708

2.56 (0.1008)

16884-V0709

2.64 (0.1039)

16884-V0710

2.72 (0.1071)

16884-v0711

2.80 (0.1102)

16884-v0712

2.88 (0.1134)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

TD27T

Injection Pump (Cont'd)

Axial play of flyweight hoider
uL” mm (in)

0.15 - 0.35 (0.0059 --0.0138)

Dimension “MS” mm (in)

' 0.8- 1.0 (0.032 - 0.039)

L: 0.15 - 0.35 mm

(0.0059 - 0.0138 in)

Tension lever

lever

“MS”

’ /. Closing plug

Starter lever

SEFD47A
Adjusting shim
Part number Thickness mm (in)
19208-V0700 1.05 (0.0413)
19208-V0701 1.25 (0.0492)
19208-V0702 1.45 (0.0571)
19208-v0703 1.65 (0.0650)
19208-V0704 1.85 (0.0728)

SEF575

SEF856
Adjusting closing plug
Parts No. Thickness mm (in)
16268-R8100 3.10 (0.122)
16268-R8101 3.30 (0.130)
16268-R8102 3.50 (0.138)
16268-R8103 3.70 (0.146)
16268-R8104 3.90 (0.154)
16268-R8105 4.10 (0.161)
16268-R8106 4.30 (0.169)
16268-R8107 4.50 (0.177)
Dimension “L” mm (in)| 1.5 - 2.0 (0.059 - 0.079)

Adjusting shim

Part number

Thickness mm (in)

SEF500

16880 - V0700 0.6 (0.024)
16880 - V0701 0.7 (0.028)
16880 - V0702 0.9 (0.035)
16880 - V0703 1.0 (0.039)
16880 - V0704 1.2 (0.047)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

TD27T

TURBOCHARGER COMPENSATOR

Injection Pump (Cont'd)

Stroke

mm (in)

3.8 - 4.0 (0.150 - 0.158

Height “L” at regulating
disc

mm {in)

7.5 £ 0.5 (0.295 + 0.020)

Clearance between lever
and gauge

mm (in)

0.05 (0.002)

N\ EEF257

SEF435A

Shims
Part number Thickness mm (in)
19275 - W3400 ‘ 3.8 (0.150)
19275 - W3401 4.0 (0.158)
19275 - W3402 4.2 (0.165)
19275 - W3403 4.4 (0.173)
19275 - W3404 4.6 (0.181)
19275 - W3405 4.8 (0.189)
19275 - W3406 5.0 (0.197)

Adjustment of timer assembly under load

1.
a.

Adjustment

Set control lever in required position to meet following conditions:

Turbocharger compensating pressure (B.C.S.):
65.3 - 68.0 kPa (490 - 510 mm Hg)

Pump speed:
1,100 rpm

Fuel injection quantity:
35.5 - 36.5 cm® (2.166 - 2.227 cu. in)/1,000 rev
Timer stroke reduction AT,

0.3-0.7 mm

With control lever positioned, adjust regulating device so as to meet timer piston strokes as pro-
vided in the pump calibration data table.
Checking timer characteristics
Set control lever in required position to meet following fuel delivery conditions and check timer pis-

ton stroke reductions.

Control lever position

Standard Value

Pump speed Fuel delivery B.C.S. pressure Timer piston stroke T, | Timer stroke reduction
{rpm) cm? (cu. in) kPa (mm Hg) mm (in.) AT,  mm(in.)
35.0-37.0 02-08
1,100 (2.136 - 2.258) - - (0.008 - 0.032)
1,100 235-285 - - 06-1.6
(1.434 - 1.617) (0.024 - 0.063)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

TD27T

Injection Pump (Cont'd)
INJECTION PUMP LEVER ANGLE

Check the protrusions of adjustment screws to determine if le-
vers are set at the correct angles.

FIGURE

PROJECTION OF

LEVER ANGLE

LEVER TYPE SCREW (Y)
) Degree
mm {in)

Operating handle Y, = 9.6-13.8 o=131-4

{opening angle) (0.378 - 0.543) p=6-14
EEF278

Cold-start handle Y, = 23.4 (0.921) = 39.6
EEF252

Operating handle for

accelerated tick-over Y. = 38.4 (1.51) 8 = 39.6°

EEF253

(F..C.D)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 10277

Injection Pump (Cont'd)

Direction of rotation: to the right (viewed from

104645-4032 the driver's side).

Injection pump assembly No.

{Part No.}

(16700-0F002)

1. Test Conditions

1-1 Nozzle: 105780-0060 (NP-DNOSD1510)

1-2 Nozzie holder: 105780-2150

1-3 Nozzle opening pressure: 13,043%2%% kPa (130.4 %29 bar,
13373 kg/em?, 1,881743 psi)

1-4 Injection tube: 167805 - 7320 (2 x 6 x 450 mm)

1-5 Fuel oil temperature: 45°5°C (113*%°F)
1-6 Supply pump pressure: 20 kPa (0.20 bar, 0.2 kg/cm?, 2.8 psi)

1-7 Joint assembly: 157641-4720

1-8 Tube assembly: 157641-4020

2 Setng e | e
o 1,100 Timer solencid vaive 56-6.4mm| 653 -68.0 (490 - 510)
2-1 |Timer piston stroke {cold) ON -
1,100 OFF 4.6-50mm 65.3 - 68.0 (490 - 510)
22 |Supply purmp pressure 1,100 ON 481 - 559 (4.9 - 5.7) kPa (kg/cm?)|  65.3 - 68.0 (490 - 510) _
1,100 OFF 422 - 481 (4.3 - 4.9) kPa (kg/cm?) 65.3 - 68.0 {490 - 510)
2.3 |Full toad delivery 1,100 (Total) 60.2 - 61.2 {cm3/1.000 emb) 65.3 - 68.0 {490 - 510) 50
800 (B.C.S.) 63.6 - 64.6 {cm31.000 emb) 29.3 - 32.0 (220 - 240)
2-4 lldle speed regulation 350 8.0-120 (cm3/1.,000 emb) 0 20
2-5 {Start 100 60 - 85 cm3/1.000 emb) 4] —
2-6 |Full-load speed regulation 2,250 40.8-44.8 (cm3/1.000 emb) 65.3 - 68.0 (480 - 510) —
2-7 {Timer adjustment under load 1,100 Ta = A Ta{mm) 65.3 - 68.0 {490 - 510) -—
L Timer solenoid valve (coid)}
3. Test Specifications oN OFF Sandard
1,100 1,750 850 1,100
a-1 |Timing device N, = pm 54-66 85-97 30-42 45-51 7;’7_5;)_ s 9_;"'_251%.2
mm (in) (0.213 - (0.335 - (0.118 - (0177 - (0.267 -0.339)| (0.362 - 0.402)
0.260) 0.382) 0.165) 0.201)
N, = rpm *1,100 1,750 *1,100 1,750 2,150
3-2 |Supply pump Pe (kefem?) 481-559 | 647 -726 422 - 481 588 - 647 686 - 745
(4.9-5.7) 6.6 -7.4) {4.3-4.9) (6.0 - 6.6) (7.0 - 7.6)
. N, = mpm 1.100 1.
8-3 |Overfiow delivery cmp3/10r§ec. 43 - 87 (with O-ring) 60 - 103 “E&%ﬁgur O-ring)
3-4 |[Fuel injection quantities
iszs‘:)::igg:' Pumr;;;peed m l (I:’pelﬂd:i')‘ﬁ%oo st Qelivsw difference (cm?) 4. Dimensions
1,100 (Total) 59.7 - 61.7 55.3 - 68.0 (490 - 510) K 3.2-34mm
800 (BCS) 53.1 - 85.1 29.3 - 32.0 (220 - 240) KF 5.72 - 5.92 mm
500 44.7 - 50.7 0 NS 0.8 - 1.0 mm
1,100 42.0-47.0 o - BCS 3.8-4.0mm
Max. speed
2,000 54.5-59.5 65.3 - 68.0 (490 - 510)
2,250 40.3 - 45.3 65.3 - 68.0 (480 - 510)
2,500 15.1 - 241 65.3 - 68.0 (490 - 510) Control lever angle
2,700 Below 5.0 65.3 - 68.0 (480 - 510)
Magnet valve a 6 - 14 degrees
Swgch OFF 350 2(0) Ya 956 - 13.e§ mm
idling 350 7.5- 125 B3 31 - 41 degrees
750 Less than 3 b - mm
Y - degrees
3-5 Fuel cut solenoid valve Max. cut-in voltage: 8V, Test voitage: 12 - 14V ¢ - mm
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) TD27T

Injection Pump (Cont'd)
TIGHTENING TORQUE Injection Nozzle

UNIT N-m kg-m ftlb INSPECTION AND ADJUSTMENT
Cold start device fixing bolt 5-7 05-07 | 36-5.1

Control shaft to control le-
ver

Injection nozzle assembly
7-10 0.7-10 | 51-7.2 Unit: kPa (bar, kg/cm?, psi)

. — Initial injection pressure
Delivery valve to distributor |, , -, 45-55 33 - 40

head 10,297 - 11,278 (103.0 - 112.8,

New
Delivery valve to injection 20.25 | 20-25 | 14-18 105 - 115, 1,493 - 1,635)
tube ’ ’ 9,807 - 10,297 (98.1 - 103.0, 100 - 105,

Used
Distributor head to pump 1,422 -1,493)

- 0-14 7-1
body 10- 14 1.0 0

Fast idle control lever ad- Adjusting shims

8-10 08-10 | 58-72

Justing lock nut Thickness mm (in) Parts No. *
:gjgi:;mp covertopump | 5 3 | 02.03 | 1.4-22 0.1 (0.004) 16613-43G00
Fuel cut solenoid valve 20-25 | 20-25 | 14-18 0.2 (0.008) 16613-43G01

0.3 (0.012) 16613-43G02

Fuel inlet connector to 20 - 29 20-30 14 - 22

pump housing 0.4 (0.016) 16613-43G03
,f,‘;‘,L '23;’ adjusting screw 7-9 | 07-09 | 51-65 ' 0.5 (0.020) 16613-43G04
Govemor control shaftnut | 7-10 | 07-1.0 | 51-72 0.52 (0.0205) 16613-43G05
Govermor cover to pump T 10 0710 | 51-72 0.54 (0.0213) 16613-43G06
housing R R 0.56 (0.0220) 16613-43G07
Governor shaft lock nut 17 - 22 1.7-22 12-16 0.58 (0.0228) 16613-43G08
::E?‘:ﬁo" pump sprocket 59-69 | 6.0-7.0 | 43-51 0.8 (0.032) 16613-43G09%
Regulating disc fock nut 25-34 | 25-35 | 18-25 TIGHTENING TORQUE

Maximum and idle speed -

adjusting screw lock nut 49-7 (0.56-0.7) | 3.6-5.1 Unit N-m kg-m ft-Ib
Tappet rod nut 10-13 10-13 7.9 Injection nozzle to engine 54 -84 5.(5 -65 40-47
Head plug bolt 14 - 20 14-20 10- 14 Injection to tube flare nut 20-25 20-25 14-18
Plug to distributor head 59-78 | 6.0-80 | 43-58 Spill tube nut 29-39  39-40 28-29

Regutating valve to pump Nozzle holder to nozzle nut 29 - 49 3.0-50 22-36

housing 10- 13 1.0-13 7-9

Speed timer cover to pump
housing

7-10 0.7-1.0 51-72
Injection pump
Securing bolt 32 - 42 3.3-43 24 - 31
Securing nut 20-25 20-25 14 - 18
Injection tube

Fiare nut 20-25 20-25 14 - 18
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