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MAINTENANCE SCHEDULE
NORMAL CONDITION SCHEDULE

This table includes services as scheduled up to 48,000 miies {80,000 km)
mileage. Beyond 48,000 miles {80,000 km), carry out the same services

lntgrya!: ) at the same intervals respectively.

Sdometer reading o monthe, whchever | KM_(x1,000)| 10 | 20 [ 30 | 40 | 50 | 60 | 70 [ 80

comes first. Miles {x 1,000) 12 18 24 30 36 42 48
Months 12 18 24 30 36 42 48

1. ENGINE

1-1. Water pump belt {tension, damage} - - - | — - - R

1-2, Valve lash (clearance} - | - 1 - [ — !

1-3. Engine oil and Engine oil fifter | APl Grade SD,SE or SF| R R R R R R R R

1-4. Cooling system, hoses and connections (leakage, damage} | — I - i - t - I

1-6. Engine coolant — — - R — — - R

1-6. Exhaust pipes and mountings {leakage, damage, tightness)| — | — I - | — I

1-7. Wiring harness and connections - — - I - - - )

2, IGNITION SYSTEM

2-1. Spark plugs - - - R - - - R

2-2. Distributor cap and rotor (crack, wear) — - - I — — — 1

2-3. Ignition wiring - - — - - - - R

2-4, lgnition timing - - - | - - - |

2-5, Distributor advancer - — - | — — — |

3. FUEL SYSTEM

3-1. Air cieaner filter element Paved-road - - | - R | - | - | - l R

Dusty condition Refer to “‘Severe Driving Condition’’ schedule

3-2. Fuel tank, cap & lines (Deterioration, feakage, damage) — [ - I — I | | - | — I — | I{R}

4. EMISSION CONTROL SYSTEM

4.1, PCV {Positive Crankcase Ventilation}Valve — — — - — - — }

4-2. Charcoal canister - - — - - - - |

5. BRAKE

5-1. Brake discs and pads {thickness, wear, damage) | _ I _ | _ | _

Brake drums and shoes (wear, damage)

5-2. Brake hoses and pipes (leakage, damage, clamp) | - | — | - | —

5-3. Brake fluid - i - 1 - [ — R

5-4, Brake lever and cable {damage, stroke, operation) | - i — i - l —

5-5. Brake pedal — | — i - I - |




MAINTENANCE AND LUBRICATION 0B-3

Interval:

This interval should be judged by
odometer reading or months, whichever
comes first.

This table inciudes services as scheduled up to 48,000 miles (80,000 km)
mileage. Beyond 48,000 miles (80,000 km}, carry out the same services
at the same intervals respectively.

Km ({x1,000)( 10 20 30 40 50 60 70 80

Miles {x 1,000) 6 12 18 24 30 36 42 48

Months 6 12 18 24 30 36 42 48
6. CHASSIS AND BODY
6-1. Clutch {For manual transmission) pedal free travel | 1 | | | H i |
6-2. Tiresfwheel discs {wear, damage, rotation) 1 | I | i | | |
6-3. Drive axle boots {breakage, damage} I ! | 1 | l | |
6-4. Suspension system (Tightness, damage, rattle, breakage) [ | i | | i | l
65, Steering system (tightness, damage, breakage, rattle) | | | | | | 1 |
8-6. Manual transmission oil {leakage, level} 1 R | R ] R | R
6-7. Automatic transmission Fluid level | 1 } i 1 | l 1

Fluid change Replace every 160,000 km (100,000 miles)

Fluid hose — u— - — — R - —

6-8. Door hinges & Gear shift control lever/shaft 1 | | i | I } I

NOTES:
“R* : Replace or change

frem 3-2 (R) is applicable only to the fuel tank cap.

i : Inspect and correct or replace if necessary
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MAINTENANCE RECOMMENDED UNDER SEVERE DRIVING CONDITIONS

If the car is usually used under the conditions corresponding to any severe condition code given below, it
is recommended that applicable maintenance operation be performed at the particular interval as given in
the below chart.

Severe condition code

A — Repeated short trips D — Driving in extremely cold weather
B — Driving on rough and/or muddy roads and/or salted roads
C — Driving on dusty roads E — Repeated short trips in extremely cold weather
Severe Maintenance Maintenance Maintenance Interval
Condition Code Operation
- - _ : . . Every 5,000 km
CDE Engine oil and oil filter R (3,000 rmiles) or 3 months
| Every 2,500 km
(1,500 miles)
— — € — — — | Aircleaner filter element *1
R Every 40,000 km
(24,000 miles} or 24 months
o _ . Every 20,000 km
D Fuel tank, cap and lines ! (12,000 miles) or 12 months
ABC — E — | Brakediscsand pads I Every 10,000 km
Brake drums and shoes {6,000 miles} or 8 months
_ _ . Every 10,000 km
A B D E Brake hoses and pipes | (6,000 miles) or 6 months
AB — — E — | Automatic transmission R Every 20,000 km
fluid change {12,000 miles) or 12 months
_ _ . Every 20,000 km
B CD Wheel bearings ! (12,000 miles) or 12 months

*1 Inspect or replace more frequently if the car is used under dusty conditions.
NOTES:
“R": Replace or change “1”: Inspect and correct or replace if necessary
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MAINTENANCE SERVICE

ENGINE

11
Water Pump Belt Inspection and Replacement

WARNING:
All inspection and replacement are to be

performed with ENGINE NOT RUNNING.

[Inspection]

1) Inspect beit for cracks, cuts, deformation,
wear and cleanliness. Replace, if necessary.

2} Check pump belt for tension and adjust it as
necessary. Refer to SECTION 6B for its
procedure.

[ Replacement]
Replace belt. Refer to SECTION 6B for replace-
ment procedure of pump belt,

1-2

Valve Lash Inspection

1} Remove cylinder head cover.

2) Inspect intake and exhaust valve lash and

adjust as necessary.
Refer to SECTION 6A for valve lash inspec-
tion and adjustment procedures.

When cold ‘When hot
{Coolant tempera- {Coolant tempera-
Valve ture is 15 — 25°C ture is 60 — 68°C
I(ash ) or 59 — 77°F) or 140 — 154°F}
gap A 013—017mm | 023027 mm
specifi- | Intake |9,0051—0.0067 in.b| {0.009—0.011in.}
Exhaust |, 0-16 — 0.20 mm 0.26 — 0.30 mm

(0.0063~0.00791n.) [{0.0102—-0.0118 in.}

Screw lock nut 15 — 19 N.m
{1.5 — 1.9 kg-m, 11.0 — 13.5 Ib-ft}

Adjusting screw =4

Valve stem

Fig. 0B-1-1

3) Install cylinder head cover and tighten bolts
to specification.

1-3

Engine Oil and Filter Change

Before draining engine oil, check engine for oil

leakage. If any evidence of leakage is found,

make sure to correct defective part before pro-

ceeding to following work.

1) Drain engine oil by removing drain plug.

2) After draining oil, wipe drain plug clean,
Reinstall drain plug, and tighten it securely as
specified in figure below.

2
30 —40 N'm

i {3.0 — 4.0 kg-m)
1. Oil pan 1
2. Oil drain plug (22.0 — 28.5 [b-ft)
Fig. 08-1-2

3} Loosen oil filter by using oil filter wrench
(Special tool).

1. Qil filter wrench
(09915-47310}
2. Otl filter

Fig. 0B-1-3

NOTE:
Before fitting new oil filter, be sure to apply
engine oil to its “O" ring.

4) Screw new filter on oil filter stand by hand
until filter "0’ ring contacts mounting
surface.
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CAUTION:

To tighten oil filter properly, it isimportant
to accurately identify the position at which
filter 0" ring first contacts mounting
surface.

5) Using oil filter wrench, tighten filter 3/4 turn
from contact peint described above.

Qil filter tightening torque
12—-16 N-m
1.2 — 1.8 kg:m
8.5 — 11.51bft

1. Qil filter
2. Oil filter wrench

Fig. 0B-1-4

6) Replenish oil until oil level is brought to FULL
level mark on dipstick. {about 3.3 liters or
6.9/5.8 US/Imp pt.). Filler inlet is at the top
of cylinder head cover.

7)Start engine and run it for three minutes,
Stop it and wait another 3 minutes before
checking oil level. Add oil, as necessary, to
bring oil level to FULL level mark on dip-
stick.

Low Jevel mark
{hole)

Full level mark (hole)

Fig. 0B-1-5

NOTE:

Steps 1) — 6) outlined above must be performed
with ENGINE NOT RUNNING. For step 7}, be
sure to have adequate ventilation while engine is
running.

It is recommended to use engine oil of SE, SF or
SF/CC class.

Proper Engine Oil Viscosity Chart

[ 20W-50

| 15W-40,15W-50

VNN

[ 10W-40,10W-50
[ 10W-30 ]
< 5W-30 |
°c ~-30 -20 =10 [ 10 20 30 40
°F  -22 -4 % 32 50 68 86 104
Temperature

Fig. 0B-1-5-1

Engine oil capacity

about 3.1 liters
{6.5/5.5 US/imp pt.)

about 0.2 liters
{0.4/0.3 US/imp pt.)

about 0.3 liters

Oil pan capacity

Qil filter capacity

Others (0.6/0.5 US/Imp pt.)
rotal about 3.6 liters
ota (7.5/6.3 US/Imp pt.)
NOTE:

Engine oil capacity is specified as above.
However, note that amount of oil required when
actually changing oil may somewhat differ from
data in above table depending on various condi-
tions (temperature, viscosity, etc.).

8) Check oil filter and drain plug for oil leakage.
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1-4

Cooling System, Hoses and Connections

Inspection

1} Visually inspect cooling system hoses for any
evidence of leakage and cracks. Examine them
for damage, and check connection clamps for

tightness.

A T :
1. Radiator cap
2. Ear
3. Reservoir tank hose
4. inlet hose
Fig. OB-1-6

2) Replace all hoses which show evidence of
leakage, cracks or other damage. Replace all
clamps which cannot maintain proper tight-
ness.

3) Clean frontal area of radiator core.

4) Test system and radiator cap for proper pres-
sure holding capacity, 0.9 kg/em? (12.8 psi).
If replacement cap is needed, use a cap design-
ed for cooling system of this car.

B) Check coolant leve! and concentration.

Add if necessary.
Refer to COOLANT LEVEL of SECTION 6B
for procedure of level check.

15
Engine Coolant Change

WARNING:

To help avoid danger of being burned, do
not remove radiator cap while engine and
radiator are still hot. Scalding fluid and
steam can be blown out under pressure if
cap is taken off too soon.

1) Remove radiator cap when engine is cool.

2) Loosen radiator drain plug to drain coolant.

3} Remove reservoir tank, and drain.

4) Tighten plug securely. Also reinstall reservoir
tank.

For M/T car

For A/T car 1. Drain plug

Fig. 08-1-7

5} Fill radiator with specified amount of coolant,
and run engine for 2 or 3 minutes at idle.
This drives out any air which may still be trap-
ped within cooling system. STOP ENGINE.
Add coolant as necessary until coolant level
reaches filler throat of radiator. Reinstall
radiator cap.

6) Add coolant to reservoir tank so that its level
aligns with Full mark. Then, reinstall cap
aligning arrow marks on tank and cap.

NOTE:

Whon installing reservoir
tank cap, align arrow 2
marks on tank and cap,

1. Reservoir tank

2. FULLlevel mark 3
3, LOW level mark

4, Arrow mark

e\

Fig. 0B-1-8
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CAUTION:

When changing engine coolant, use mixture
of 50% water and 50% ETHYLENE GLY-
COL BASE COOLANT (ANTIFREEZE/
ANTICORROSION COOLANT) for the
market where ambient temperature falls
lower than —16°C (3°F) in winter and mix-
ture of 70% water and 30% ETHYLENE
GLYCOL BASE COOLANT (ANTI-
FREEZE/ANTICORROSION COOLANT)
for the market where ambient temperature
doesn’t fall lower than —16°C (3°F).

Even in a market where no freezing temper-
ature is anticipated, mixture of 70% water
and 30% ETHYLENE GLYCOL BASE
COOLANT {ANTIFREEZE/ANTICORRO-
SION COOLANT) should be used for the
purpose of corrosion protection and lubri-
cation.

Refer to SECTION 6B for COOLANT CAPAC-
ITY.

1-6
Exhaust Pipes and Mountings Inspection

WARNING:

To avoid danger of being burned, do not
touch exhaust system when it is still hot,
Any service on exhaust system should be
performed when it is cool.

When carrying out periodic maintenance, or car
is raised for other service, check exhaust system
as follows:

e Check rubber mountings for damage and
deterioration.

e Check muffler pipe for leakage, loose connec-
tions, dents, and damages.

If bolts or nuts are loose, tighten them to
specification. Refer to SECTION 8K for
torque specification of bolts and nuts.

e Check nearby body areas for damaged, miss-
ing, or mispositioned parts, open seams, holes,
loose connections or other defects which could
permit exhaust fumes to seep into car.

e Make sure that exhaust system components
have enough clearance from underbody to
avoid overheating and possible damage to
floor carpet.

* Any defects shouid be fixed at once.

1-7

Wiring Harness and Connections Inspection

1} Visually inspect all wires in engine compart-
ment for evidence of breakage.
Inspect condition of insulation {cracks). All
clips and clamps should have solid connections
10 wires.

2) Replace any wires in a deteriorated or other-
wise defective condition.
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IGNITION SYSTEM

2-1

Spark Plugs Replacement

Replace spark plugs as follows:

1) Dust off cylinder head around spark plugs.

2)Disconnect high tension cords at spark plugs.
To avoid inside damage of cords, DO NOT
pull on cords for disconnection. Pull on caps.

1. Boots

Fig. 08-2-1

3) Using a spark plug wrench, remove spark plugs.
4) Check plug gaps of new spark plugs, and adjust
them to specification as necessary.

Spark Plug Specifications

NGK BPRGES
DENSO W20EPR-U

Plug type

0.7 — 0.8 mm
{0.028 — 0.032 in)

25 — 30 N-m
{2.5 — 3.0 kg-m)
(18.0 — 21.5 1b-ft}

Plug gap

Tightening torque

5) Install new spark plugs. Tighten plugs to spe-
cification.

6) Connect high tension cords to spark plugs.
DO NOT push cords for connection. Push
caps.

2-2

Distributor Cap and Rotor Inspection

1) Inspect distributor cap and rubber caps for
cracks.

2} inspect center electrode and terminals for
wear.

3) Inspect rotor for cracks, and its electrode for
wear.

4) Repair or replace as necessary any component
which is found to be in malcondition as de-
scribed above.

NOTE:
Dust and stains found within distributor can be
cleaned by using a dry, soft cloth.

2.3
Ignition Wiring (high-tension cord) Replacement

1) Disconnect high tension cords from spark

plugs, ignition coil and distributor.

2) Connect new high tension cords and clamp
them securely, DO NOT push cords for con-
nection. Push cap.

R ﬁ‘@ ?‘-’f‘! {/4\‘
e
_© B
s &g g
A B
. ",
1
1. Caps
2. Clamps
Fig. 0B-2-2
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2-4

Ignition Timing Inspection

Check to make sure that ignition timing is set
properly. If out of specification, adjust it.

Refer to page 6F-7 of this supplement for in-
spection and adjustment procedure.

25

Distributor Advancer Inspection

Check centrifugal and vacuum advancers for
proper operation. Refer to page 6F-6 of this
supplement for checking procedure.

Check vacuum hose for pinhole, crack or brea-
kage. Correct or replace if necessary.

FUEL SYSTEM

31
Air Cleaner Element Replacement

NOTE:

Replace more often under dusty conditions.
Ask your dealer for proper replacement interval
for your driving conditions.

Replace air cleaner element with new one
according to procedure described in p. BA-6 of
this supplement,

Air Cleaner Element Inspection

1) Visually check that air cleaner element is not
excessively dirty, damaged or oily.

2} Clean element with compressed air from air
outlet side of element (i.e., the side facing
down when installed).

NOTE:
If car is used in dusty area, clean every 2,500 kin
{1,500 miles} or more frequently.

Fig. 08-3-1

3-2

Fuel Tank, Cap Gasket and Fuel Lines Inspection

¢ Check fuel tank, fuel filler cap and fue! lines
for loose connection, deterioration or damage
which could cause leakage.
Make sure all clamps are secure.

e Check fuel filler cap gasket for an even filler
neck imprint or any damage.

e Replace any damaged or deteriorated parts.
There should be no sign of fuel {eakage or
moisture at any fuel connection.

1. Fuel filler cap
2. Fuel filler cap gasket

Fig. 0B-3-2
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EMISSION CONTROL SYSTEM

4-1

PCV (Positive Crankcase Ventilation) Valve
Inspection

Check PCV hose for leaks, cracks or clog, and
PCV valve for stick or clog. Refer to SECTION
6J of this supplement for PCV valve checking
procedure.

4-2

Charcoal Canister Inspection

Check charcoal canister, Refer to SECTION 6J
of this supplement for procedures to check
charcoal canister.

BRAKE

5-1
Brake Discs, Pads, Drums and Shoes Inspection

Brake discs and pads

1) Remove wheel and caliper but don‘t discon-
nect brake hose from caliper.

2) Check front disc brake pads and discs for
excessive wear, damage and deflection, Replace
parts as necessary. For the details, refer to
SECTION 5.

Be sure to torque caliper pin bolts to specifi-
cation.

Fig. 08-4-1

NOTE:

If noise is heard from front brake when brake
pedal is depressed, check brake pad lining for
wear. [f it is worn, both right and left brake pads
should be replaced with new ones.

CAUTION:
After replacing any brake pipe or hose, be
sure to carry out air purge operation.

Brake drums and shoes

1) Remove wheel and brake drum.

2) Check rear brake drums and brake linings for
excessive wear and damage, while wheels and
drums are removed. At the same time, check
wheel cylinders for leakage. Replace as neces-
sary.

For the details, refer to SECTION 5,
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Fig. GB-4-2

5-2

Brake Hoses and Pipes Inspection

Perform this inspection where there is enough

light and use a mirror as necessary.

¢ Check brake hoses and pipes for proper hook-
up, leaks, cracks, chafing, wear, corrosion
bends, twists and other damage.
Replace any of these parts as necessary.

¢ Check all clamps for tightnessand connections
for leakage.

e Check that hoses and pipes are clear of sharp
edges, moving parts.

5-3

Brake Fluid Inspection and Change

[Inspection]

1) Check around master cylinder and reservoir
for fluid leakage.
If found leaky, correct.

2) Check fluid level
If fluid level is lower than the minimum level
of reservoir, refitling is necessary. Fill reservoir
with specified brake fluid.

Specification
DOT3 or SAE J1703

Brake fluid

For the details, refer to SECTION 5 “BRA-
KES".

CAUTION:

Since brake system of this car is factory-
filled with glycol-base brake fluid, do not
use or mix different type of fluid when re-
filling; otherwise serious damage will occur.
Do not use old or used brake fluid, or un-
sealed container.

[Change]

Change brake fluid as follows.

Drain existing fluid from brake system complete-
ly, fill system with above recommended fluid
and carry out air purge operation.

For air purging procedure, refer to SECTION 5
"“BRAKES”,

5-4

Brake Lever and Cable Inspection

Parking brake lever

e Check tooth tip of each notch for damage or
wear. If any damage or wear is found, replace
parking lever.

e Check parking brake lever for proper opera-
tion and stroke, and adjust it if necessary.
For checking and adjusting procedures, refer
to PARKING BRAKE INSPECTION AND
ADJUSTMENT of SECTION 5 “BRAKES".

Parking brake cable

Inspect brake cable for damage and smooth
movement. Replace cable if it is in deteriorated
condition.

56

Brake Peda! Inspection

Check brake pedal travel.

For checking procedure, refer to PEDAL TRA-
VEL CHECK of SECTION 5 “BRAKES"".
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CHASSIS AND BODY

6-1

Clutch Pedal Free Travel Inspection

Check clutch pedal free travel. Refer to SECTION
7C for procedure to check and adjust it.

6-2

Tire and Wheel Disc Inspection

[Tire inspection]

¢ Check tire for uneven or excessive wear, or
damage. If defective, replace.

¢ Check inflating pressure of each tire and adjust
pressure to specification as necessary.

NOTE:

e Tire inflation pressure should be checked when
tires are cool.

e Specified tire inflation pressure should bhe
found on tire placard or in owner's manual
which came with car.

[Wheel disc inspection]

Inspect each wheel disc for dents, distortion and
cracks. A disc in badly damaged condition must
be replaced.

[Tire rotation]

Rotate tires.

For details of above steps, refer to SECTION
3F.

[Wheel Bearing Inspection]

1) Check front wheel bearing for wear, damage,
abnormal noise or rattles. For details, refer to
FRONT SUSPENTION INSPECTION of
SECTION 3D.

2) Check rear wheel bearing for wear, damage
abnormal noise or rattle, For details, refer to
WHEEL BEARING INSPECTION of SEC-
TION 3E,

6-3

Drive Axle Boot Inspection

Check drive axle boots {wheel side and differen-
tial side} for leakage, detachment, tear or any
other damage.

Replace boot as necessary.

1. Drive axle shaft
2. Boot

Fig. OB-5-1

6-4

Suspension System Inspection

* |nspect front & rear struts for evidence of oil
leakage, dents or any other damage on sleeves;
and inspect anchor ends for deterioration.
Replace defective parts, if any.

1. Strut ass'y

Fig. 0B-5-2
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e Check front and rear suspension systems for
damaged, loose or missing parts; also for parts
showing signs of wear or lack of lubrication,
Repair or replace defective parts, if any.

e Check front suspension arm ball joint stud
dust seals for leakage, detachment, tear, or
any other damage.

Replace defective boot, if any.

1. Ball joint stud dust seal (boot)
2. Suspension arm

Fig. 0B-5-3

6-5

Steering System Inspection

1) Check steering wheel for play and rattle, hold-
ing car straight on ground,

Steering wheel play 0-=30mm
AT {0 — 1.2 in.)

Fig. 0B-5-4

2) Check steering linkage for locseness and
damage. Repair or replace defective parts, if
any.

3) Check boots of steering linkage and steering
gear case for damage (leaks, detachment, tear,
etc.}. If damage is found, replace defective
boot with new one,

4) Check universal joints of steering shaft for
rattle and damage. If rattle or damage is
found, replace defective part with a new one.

1. Tierod end boot
2. Steering gear case boot
3. Universal joint

Fig. 0B-5-5

6-6
Manual Transmission Oil Inspection and Change

[Inspection]

1) Inspect transmission case for evidence of oil
leakage.
Repair ieaky point if any.

2) Make sure that car is placed level for oil level
check.

3) Remove level plug of transmission.

4) Check oil level.
0il level can be checked roughly by means of
filler/levet plug hole. That is, if oil flows out
of level plug hole or if oil level is found up to
hole when level plug is removed, oil is pro-
perly filled.
If oil is found insufficient, pour specified oil
up to level hole.
For specified oil, refer to description of oil
change under ON-CAR SERVICE in section
7A.
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[Change]

1} Place the car level and drain oil by removing
drain piug.

2) Apply sealant to drain plug and tighten
drain plug to specified torque.

3} Pour specified oil up to level hole.

4) Tighten filler plug to specified torque.
For recommended oil, its amount and tighten-
ing torque data, refer to ON-CAR SERVICE
of SECTION 7A.

6-7

Automatic Transmission

[Fluid level inspection]

1) inspect transmission case for evidence of fluid
leakage.
Repair leaky point, if any.

2) Make sure that car is placed leve! for fluid
level check.

3} Check fluid level.
For fluid level checking procedure, refer to
ON-CAR SERVICE in SECTION 7B and be
sure to perform it under specified conditions,
If fiuid level is low, replenish specified fluid.

[Fluid change]

1} Perform steps 1) and 2} of above Fluid Level
inspection.

2) Change fluid. For its procedure, refer to ON-
CAR SERVICE in SECTION 7B.

CAUTION:
Use of specified fluid is absolutely neces-
sary.

[Fluid cooler hose change]

Replace inlet and outlet hoses of cooler hose
and their clamps. For replacement procedure,
refer to ON-CAR SERVICE in SECTION 7B.
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Door Hinges, Gear Shift Control Lever and
Shaft Lubrication

Check that doors and gear shift control lever
move smoothly without abnormal noise.

If defective, lubricate as follows.

Wipe off dirt of door hinges and apply a thin
coat of engine oil. Open and close door several
times to insure that oil has worked in effectively.
Lubricate lever seat and shaft bushings with
water resistant chassis grease.

FINAL INSPECTION

BODY PARTS OPERATION

Hood Latch

Check that hood opens and closes smoothly and
properly. Also check that it locks securely when
closed.

Doors
Check that each door opens and closes smoothly
and locks securely when closed.

Seats

Check that seat slides smoothly and locks
securely at any position. Also check that reclin-
ing mechanism of front seat back allows it to be
locked at any angle.

ROAD TEST
Carry out road test in safe place.

WARNING:

When carrying out following road tests,
select a safe place where no man or no run-
ning car is seen so as to prevent any accident.

Engine Start
Check engine start for readiness.

Clutch (For Manual transmission)

Check for the following.

e Clutch is completely released when depressing
clutch pedal,

¢ No slipping clutch occurs when releasing pedal
and accelerating,

e Clutch itself is free from any abnormal
condition.

Gearshift or Selector Lever (Transmission)

Check gear shift or selector lever for smooth shift-
ing to all positions and for good performance of
transmission in any position.

With automatic transmission equipped car, also
check that shift indicator indicates properly
according to which position selector lever is
shifted to.

CAUTION:

With automatic transmission equipped car,
make sure that car is at complete stop when
shifting selector lever to "“P" range position.
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Brake

[Foot brake]

Check the following when depressing brake pedal

while driving;

e that brake works properly,

e that it is free from noise,

e and that braking force is applied equally on
all wheels,

[Parking brake]

Check to ensure that parking brake is fully
effective when the car is stopped on the slope
and brake lever is pulled all the way.

Steering

e Check to ensure that steering whee! is free
from instability, or abnormally heavy feeling
while driving.

e Check that the car does not wander or pull to
one side.

Engine

e Check that engine responds readily at all
speeds.

e Check that engine is free from abnormal noise
and abnormal vibration.

Body, Wheels and Power Transmitting System
Check that body, wheels and power transmit-
ting system are free from abnormal noise and
abnormal vibration or any other abnormai
condition.

Meters and Gauge
Check that speedometer, odometer, fuel meter,
temperature gauge, etc. are operating accurately.

Lights
Check that all lights operate properly.

Seat Belt

Inspect belt system, including webbing, buckles,
latch plates, retractors and anchors.

Check that seat belt is securely locked.

WARNING:

For this test, select a safe place without any
running car so as to prevent any accident.
And again make sure that no man or no
other car is seen in front or behind and use
great care to the surroundings when carry-
ing out the test.
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SECTION 6

ENGINE

CONTENTS

GENERAL INFORMATION ............ 6-1 ENGINE IGNITION SYSTEM .. ........ 6F-1
ENGINEDIAGNOSIS ................. 6-4 ENGINE CRANKING SYSTEM} ______ Refer to
ENGINE MECHANICAL ............. B6A-1 ENGINE CHARGING SYSTEM
ENGINECOOLING ......... Refer to SF413 SF413 Service Manual

Service Manual ENGINE EMISSION CONTROLS ........ 64-1
ENGINEFUEL..................... 6C-1 ENGINE EXHAUST ................. BK-1
ENGINE ELECTRONIC FUEL
INJECTION SYSTEM ............... 6E-1

GENERAL INFORMATION

STATEMENT ON CLEANLINESS
AND CARE

An automobile engine is a combination of many
machined, honed, polished and lapped surfaces
with tolerances that are measured in the thou-
sands of an millimeter {ten thousands of an inch).
Accordingly, when any internal engine parts are
serviced, care and cleanliness are important,
Throughout this section, it should be understood
that proper cleaning and protection of machined
surfaces and friction areas is part of the repair
procedure, This is considered standard shop
practice even if not specifically stated.

o A liberal coating of engine oil should be ap-
plied to friction areas during assembly to
protect and lubricate the surfaces on initial
operation.

* Whenever valve train components, pistons,
piston rings, connecting rods, rod bearings,
and crankshaft journal bearings are removed
for service, they should be retained in order.
At the time of installation, they should be
instailed in the same locations and with the
same mating surfaces as when removed.

e Battery cables should be disconnected before
any major work is performed on the engine.

Failure to disconnect cables may result in
damage to wire harness or other electrical
parts.

e Throughout this manual, the four cylinders
of the engine are identified by numbers; No.
1, No. 2, No. 3 and No. 4 counted from crank-
shaft pulley side to flywheel side as shown in
Fig. 6-1.

1. No. 1 cylinder
2, No. 2 cylinder
3. No. 3 cylinder
4, No, 4 cylinder

Fig. 6-1 Cylinder Numbers
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GENERAL INFORMATION ON
ENGINE SERVICE

THE FOLLOWING INFORMATION ON EN-
GINE SERVICE SHOULD BE NOTED CARE-
FULLY, AS IT IS IMPORTANT IN PREVENT-
ING DAMAGE, AND [N CONTRIBUTING TO
RELIABLE ENGINE PERFORMANCE.

When raising or supporting engine for any rea-
son, do not use a jack under oil pan. Due to
small clearance between oil pan and oil pump
strainer, jacking against ¢il pan may cause it
to be bent against strainer resulting in damaged
oil pick-up unit.

It should be kept in mind, whiie working on
engine, that 12-volt electrical system is capa-
ble of violent and damaging short circuits.
When performing any work where electrical
terminals could possibly be grounded, ground
cable of the battery should be disconnected
at battery.

Any time the air cleaner, throttle body or
intake manifold is removed, the intake open-
ing should be covered. This will protect
against accidenta! entrance of foreign material
which could follow intake passage into cylin-
der and cause extensive damage when engine
is started.

When disconnecting couplers, don’t pull wire
harness but make sure to hold coupler itself.
With lock type coupler, be sure 1o unlock the
lock before disconnection. With spring lock
type coupler as shown in Fig. 6-2, push out
spring before disconnection, but only within
the extent that spring is not deformed.
Attempt to disconnect coupler without un-
locking may result in damage to coupler.
When connecting lock type coupler, insert it
till clicking sound is heard and connect it
securely,

Coupler
Lock spring
Screwdriver
Pull

Fig. 6-2 Discannection of Spring Lock Type Coupler

bl S\

PRECAUTIONS ON FUEL LINE SERVICE

e Work must be done with no smoking, in a
wellventilated area and away from any open
flames.

e As fuel feed line {between fuel pump and fuel
pressure regulator) is still under high fuel pres-
sure even after engine was stopped, loosening
or disconnecting fuel feed line directly may
cause dangerous spout of fuel to occur where
loosened or disconnected.

Before loosening or disconnecting fuel feed
line, make sure to relieve fuel pressure accord-
ing to “FUEL PRESSURE RELIEF PROCE-
DURE".

A small amount of fuel may be released after
the fuel line is disconnected.

In order to reduce the chance of personal in-
jury, cover the fitting to be disconnected with
a shop cloth. Put that cloth in an approved
container when disconnection is completed.

¢ Fuel or fuel vapor hose connection varies
with each type of pipe. When reconnecting
fuel or fuel vapor hose, be sure to connect
and clamp each hose correctly referring to
Fig. 8-3 Hose Connection.

After connecting, make sure that it has no
twist or Kink.
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With short pipe, fit hose as far as it reaches pipe joint
as shown.

Hose

Clamp securely at a position
[€—3 to 7mm {0.12 — 0.27 in.}
from hose end.

with following type pipe, fit hose as far as its peripheral
projection as shown.

=

i )

Clamp securely at a position
— 3to 7mm {0.12 —0.27in.)
from hose end.

With bent pipe, fit hose as far as its bent part as shown
or till pipe is about 20 to 30 mm (0.79 — 1.18in.}) into
the hose.

>
Clamp securely at a position

3tc 7 mm {0.12 —0.27 in.}
from hose end.

) |

Y
A

With straight pipe, fit hose till pipe is about 20 to 30
mm {0.79 — 1.18in.} into the hose.

Hose

W///_/-//////////y/////m

» —t— 20 to 30 mm
— |- Clamp {0.79 - 1.18.1n.})

Clamp securely at a position 3to 7 mm
{0.12 — 0.27 in.) from hose end.

Fig. 6-3 Hose Connection

FUEL PRESSURE RELIEF PROCEDURE

CAUTION:
This work must not be done when engine is
hot. If done so, it may cause adverse effect
to catalyst.

After making sure that engine is cold, relief fuel
pressure as follows.

1. Place transmission gear shift lever in “Neutral”
{Shift selector lever to ''P’' range for A/T

model), set parking brake, and block drive
wheels.

2. Remove main fuse hox cover and engine cool-
ing water reservoir from its bracket.

3. Detach main fuse box from body and dis-
connect coupler from fuel pump relay.

1. Main fuse box 3. Coupler
2, Fuel pump relay

Fig. 6-4 Disconnecting Fuel Pump Relay Coupler

4, Remove fuel filler cap to release fuel vapor
pressure in fuel tank and then reinstal! it.

B. Start engine and run it till it stops for lack of
fuel, Repeat cranking engine 2 — 3 times for
about 3 seconds each time to dissipate fuel
pressure in lines. Fuel connections are now
safe for servicing.

6. Upon completion of servicing, connect
coupler to fuel pump relay and fix main fuse
box. '

ABBREVIATIONS USED IN THIS
SECTION
A/C : Air-Conditioner

A/T : Automatic Transmission

ATS : Air Temperature Sensor
BVSV : Bimetal Vacuum Switching Valve
ECM : Electronic Control Module
EGR : Exhaust Gas Recirculation
ISC : ldle Speed Control

M/T  : Manual Transmission

PCV : Positive Crankcase Ventilation
TB : Throttle Body

TPS : Throttle Position Sensor

TS : Throttle Switch

VSV : Vacuum Switching Valve
WTG : Water Temperature Gauge
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ENGINE DIAGNOSIS

Condition

Possibie Cause

Correction

Hard Starting
{Engine cranks OK)

Ignition system out of order
e Blown fuse
e Faulty spark piug

e Leaky high-tension cord

Loose connection or disconnection of
high-tension cords or lead wires

Maladjusted signal rotor air gap
Faulty pickup coil or igniter
Improper ignition timing

Faulty ignition coil

Cracked rotor or cap in distributor
Faulty noise suppressor

Fuel system out of order

e Lack of fuel in fuel tank

Dirty fuel filter

Dirty or clogged fuel hose or pipe
Malfunctioning fuel pump

Air inhaling from intake manifold
gasket or throttie body gasket

Electronic Fuel Injection system out of
order

Low compression

# Poor spark plug tightening or faulty
gasket

o Compression leak from valve seat
e Sticky valve stem

¢ Weak or damaged valve springs

e Compression leak at cylinder head
gasket

e Sticking or damaged piston ring
¢ Worn piston, ring or cylinder

Others
e Broken valve timing belt
¢ Malfunctioning PCV valve

Repair or replace

Clean and adjust plug gap or
replace

Replace
Repair or replace.

Adjust
Replace
Adjust
Replace
Replace
Replace

Refill
Replace
Clean
Replace
Replace

Refer to SECTION 6E

Tighten to specified torque or
replace gasket

Remove cylinder head and lap
valves

Correct or replace valve and valve
guide

Replace

Repair or replace

Replace

Replace ring and piston. Rebore
or replace cylinder

Replace
Replace
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Condition

Possible Cause

Correction

Engine has no power

Ignition system out of order
Incorrect ignition timing
Faulty spark plug

Worn distributor terminals

Leaks, loose connection or disconnec-
tion of high-tension cord

Malfunctioning ignition timing advancers
Engine overheating

Fuel system out of order
Ciogged fuel hose or pipe

o Dirty or ciogged fuel filter
¢ (logged air cleaner element
]

Air inhaling from intake manifold
gasket or throttle body gasket

Electronic Fuel Injection system out of
order

Low compression

Others
e Loose connection or disconnection of
vacuum hoses

e Malfunctioning EGR valve (if equipped}
e Dragging brakes
® Slipping clutch

Adjust
Adjust or replace

Dress or replace. Also check rotor

Connect or replace as necessary

Replace

Refer to ““Overheating’ section

Clean

Replace

Clean or replace
Replace

Refer to SECTION B6E

Previously outlined

Connect securely

Check and replace as necessary
Repair or replace
Adjust or replace

Improper engine
idling or engine
fails to idle

Ignition system out of order.
¢ Faulty spark plug

e | eaky or disconnected high tension
cord

e Worn distributor terminals

e Improper ignition timing

e Cracked cap in distributor with leakage
inside

e Malfunctioning ignition timing
advancer

Adjust or replace
Connect or replace

Replace
Adjust
Repiace

Replace
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Condition

Possible Cause

Correction

Fuel system out of order
e Shortage of fuel in fuel tank

e Clogged air cleaner element

¢ Leaky manifold, throttie body, or
cylinder head gasket

Electronic Fuel Injection system out of
order

Engine overheating
Low compression

Others

e Loose connection or disconnection of
vacuum hoses

¢ Malfunctioning EGR valve (if equipped)
¢ Malfunctioning PCV valve

Refill
Clean or replace
Replace

Refer to SECTION 6E
Refer to ““Overheating’’ section

Previously outlined

Connect securely

Check and replace as necessary
Check and replace as necessary

Engine hesitates
{Momentary lack of
response as accelerator
is depressed.

Can occur at all car
speeds. Usually most
severe when first try-
ing to make car move,
as from a stop sign.)

lgnition system out of order
e |mproper ignition timing

¢ Spark plug faulty or plug gap out of
adjustment

® Leaky high tension cord

Fuel system out of order
o Clogged air cleaner element
* Clogged fuel filter, hose or pipe

Electronic Fuel Injection system out of
order

Engine overheating
Low compression

Others
¢ Malfunctioning EGR valve (if equipped)

Adjust
Replace or adjust gap

Replace

Clean or replace
Clean or replace

Refer to SECTION GE.

Refer to ""Overheating” section

Previously outlined

Check and replace as necessary
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Condition

Possible Cause

Correction

Surges

(Engine power varia-
tion under steady
throttle or cruise.
Feels like car

speeds up and down
with no change in
accelerator pedal.)

tgnition system out of order
¢ Improper ignition timing

o Malfunctioning ignition timing
advancers

e Leaky or loosely connected high-tension
cord

# Faulty spark plug {excess carbon
deposits, improper gap, and burned
electrodes, etc.)

® Cracked rotor or cap in distributor

Fuel system out of order
® Clogged fuel filter
» Kinky or damaged fuel hose and lines

Electronic Fuel Injection system out of
order

Others
e Malfunctioning EGR valve (if equipped)

Adjust
Replace

Check and repair or replace

Check and clean, adjust or replace

Replace

Replace

Check and replace as necessary

Refer to SECTION 6E

Check and replace as necessary

Excessive detonation
(Engine makes sharp
metallic knocks that
change with throttle
opening.

Sounds like pop corn
popping.)

Engine overheating

Ignition system out of order.

e Faulty spark plug

e Improper ignition timing

e lLoose connection of high tension cord

Fuel system out of order,
o Clogged fuel filter or fuel lines

® Air inhaling from intake manifold or
throttle body gasket

Electronic Fuel Injection system out of
order

Others
e Loose connection or disconnection of
vacuum hoses

o Excessive combustion chamber deposits
e Malfunctioning EGR valve (if equipped)

Refer to “"Overheating” section

Replace
Adjust
Connect securely

Replace or clean
Replace

Refer to SECTION 6E

Connect securely

Remove carbon
Check and replace as necessary
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Condition

Possible Cause

Correction

Overheating

Insufficient coolant

Loose water pump belt
Inoperative thermostat

Poor water pump performance
Improper ignition timing
Clogged or leaky radiator
Improper engine oil grade
Clogged oil filter or oil strainer
Not enough oil

Poor ¢il pump performance
Qil ieakage

Dragging brakes

Slipping clutch

Blown cylinder head gasket

Replenish

Adjust

Replace

Replace

Adjust

Flush, repair or replace
Replace with proper grade oil
Replace or clean (oil strainer)
Replenish

Repair or replace

Repair

Repair or replace

Adijust or repair

Replace

Poor gasoline mileage.

Fuel system out of order

e Fuel leakage from fuel tank and lines

Clogged air cleaner element

Ignition system out of order

Electronic Fuel Injection system out of

Improper ignition timing

Leaks or loose connection of high-

tension cord

Faulty spark plug {improper gap, heavy
deposits, and burned electrodes, etc..)

Malfunctioning mechanical and vacuum

advancers in distributor

order
Low compression

Others

Poor valve seating
Dragging brakes
Slipping clutch
Thermostat out of order
Improper tire pressure

Malfunctioning EGR valve {if equipped)

Repair or replace
Clean or replace

Adjust
Repair or replace

Clean, adjust or replace

Check and repair or replace

Refer to SECTION 6E

Previously outlined

Repair or replace

Repair or replace

Adjust or replace

Replace

Adjust

Check and replace as necessary
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Condition Possible Cause Correction
Excessive engine oil Qil leakage
consumption e Loose oil drain plug Tighten
¢ Loose oil pan bolts Tighten
¢ Deteriorated or broken oil pan sealant Replace sealant
o Leaky crankshaft oil seals Replace
o Leaky cylinder head cover gasket Replace
® Improper tightening of oil filter Tighten
® | cose oil pressure switch Tighten
# Blown cylinder head gasket Replace
e Leaky camshaft oil seals Replace

Oil entering combustion chamber
e Sticky piston ring
e Worn piston and cylinder

Remove carbon and replace rings

Replace or rebore cylinder, and
replace piston

e Worn piston ring groove and ring Replace piston and ring
e Improper location of piston ring gap Reposition ring gap
e Worn or damaged valve stem seal Replace
e Worn valve stem Replace
Low oil pressure ¢ Not enough oil Replenish
e [mproper oil viscosity Use oil of proper viscosity
¢ Malfunctioning oil pressure switch Repiace
¢ (Clogged oil strainer Clean
e Functional deterioration of oil pump Replace
o Worn oil pump relief valve Replace
L]

Excessive clearance in various sliding
parts

Replace worn parts

Engine noise

Note: Before checking

mechanical noise,
rmake sure that:

Ignition timing is
properly adjusted.
Specified spark
plug is used.
Specified fuel is
used.

Valve noise

e improper valve lash

¢ Worn valve stem and guide
e Weak or broken valve spring
o Warped or bent valve

Piston, ring and cylinder noise
¢ Worn piston, ring and cylinder bore

Adjust

Replace
Replace
Replace

Rebore or replace cylinder
Replace piston and ring
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Condition

Possible Cause

Correction

Connecting rod noise
¢ Worn rod bearing
¢ Worn crank pin

Loose connecting rod nuts

L ]

Low oil pressure

Crankshaft noise

e Low cil pressure

¢ Worn bearing

o Worn crankshaft journal

Loose bearing cap bolts
Excessive crankshaft thrust play

Replace

Repair by grinding or replace
crankshaft

Tighten to specification
Previously outlined

Previously outlined
Replace

Repair by grinding, or replace
crankshaft

Tighten to specification
Replace thrust bearing
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SECTION 6A

ENGINE MECHANICAL

NOTE:
For the items not found in this section, refer to the same section of the SF413 Service Manual.

CONTENTS
GENERAL DESCRIPTION . ..ottt ittt it ianat it esiatsoraateoanasnnes 6A- 2
ON CAR SERVICE . ...ttt ittt ta et i atsarsansons bt aasaananaansis 6A- 4
Compression ChECK . ... ..ot ittt et e 6A- 4
Engine Vacuum Check . ... 6A- 4
Ol Pressure ChBCK ... o iir ittt renonartonessneastassenasstosenesseanenasss 6A- B
RF Y Y K- 1= T I 6A- 6
AirCleaner Llement . ... ittt ittt tanen et stnansnsnrasrarerssananssnnensss 6A- 7
Air Cleaner Assembly ... .. . ittt e i i it e 6A- 8
Cylinder Head COVer . ... v vt resen oo onrannasersesnsonsosassnasaneanenns 6A- 9
Throttle Body and Intake Manifold ... ... ... ..o i i e 6A-10
Exhaust Manifold . .. .. ittt it te it it i sie st easnaaasnseanssernoneaoansansansnenss BA-12
Valves and Cylinder Head (Cylinder head removal and installation} .. ...... et 6A-13
UNIT REPAIR OVERHAUL ....... et n e et i e e 6A-15
Engine Assembly (Removal and installation) ........c.cieeiiii it 6A-15
RECOMMENDED TORQUE SPECIFICATIONS ....... . . . e e 6A-18

NOTE:

In this section, the following system and parts appear in some description or illustrations, but whether
they are installed in the particular car or not depends on specifications or models. Be sure to bear this in
mind when performing inspection and service work.
e EGR system (EGR valve, EGR modulator, VSV and vacuum hoses)

This system is installed in the California spec. model,
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GENERAL DESCRIPTION

ENGINE as those of the carburetor equipped one (descri-
The component parts of the Electronic Fuel bed in SF413 Service Manual) except the intake
Injection system equipped engine are the same manifold, exhaust manifold and distributor.

Fig. 6A-1 Engine Construction
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Air induction passage of this engine is as follows.

W\
1\

Intake valve

Exhaust valve
Racker arms
Camshaft

Air induction nozzle
Air induction passage
Intake manifold

. Throttle bedy

PNo o RN

Fig. 8A-2 Cylinder Head and Valve Train
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ON CAR SERVICE

COMPRESSION CHECK

Check compression pressure on all four cylinders

as follows:

1. Warm up engine.

2. Stop engine after warming up.

3. Remove all spark plugs and disconnect distri-
butor wire harness at coupler.

4. In this check, remove 15A fuse for main relay
shown in below figure.
This is to prevent diagnostic code No. 41 from
being stored in ECM memory.

1. Main fuse box
2. 15A fuse for main relay

Fig. 6A-3 Remaving 15A Fuse for Main Relay

B. Install special tool (Compression gauge) into
spark plug hole.

1. Special tool {Compression gauge 09915-64510)

Fig. 6A-4 Installing Compression Gauge

6. Disengage clutch (to lighten starting load on
engine) for M/T model, and depress accelera-
tor pedal all the way to make throttle valve
full-open,

7. Crank engine with fully charged battery, and

read the highest pressure on compression
gauge.

Compression pressure
14.0 kg/cm? (199.0 psi,

d

Standar 1400 kPa)/400 r/min
. 11.0 kg/ecm? {156.4 psi,

Limit 1100 kPa}/400 r/min

Eﬁix. differenfe 1.0 kg/em? (14.2 psi,
etween any ™o | 100 kPa)

cylinders

8. Carry out steps 5 through 7 on each cylinder
to obtain four readings.

9. After checking, install 15A fuse, connect
coupler of distributor and install spark plugs.

ENGINE VACUUM CHECK

The engine vacuum that develops in the intake

line is a good indicator of the condition of the

engine. The vacuum checking procedure is as
follows:

1. Warm up engine to normal operating tempera-
ture,

2. With engine stopped, disconnect vacuum
hoses from gas filter and connect 3-way
joint, hoses and the special tool (vacuum
gauge and joint) between gas filter and
vacuum hose disconnected.

. Gas filter

. 3-way joint {SUZUKI GENUINE PARTS 02367-04002)
Hoses (SUZUKI GENUINE PARTS 09343-03087)
Special tool {(Vacuum gauge 09915-67310)

Special tool (Hose joint 0981808210}

SR TFP

Fig. 6A-5 Installing Vacuum Gauge
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3. Run engine at specified idle speed (see section
6E}, and read vacuum gauge. Vacuum should
be within following specification.

40 — 50 cmHg
(15.7 — 19.7 in.Hg)
at specified idling speed

Vacuum
specification

4, After checking, connect vacuum hose.

OIL PRESSURE CHECK

NOTE:

Prior to checking oil pressure, check the follow-

ings.

¢ Qil level in oil pan.
If oil level is low, add oil up to Full level hole
on oil level gauge.

¢ Qil quality.
If oil is discolored, or deteriorated, change it.
For particular oil to be used, refer to the tahle
in Section 0B.

e Qil leaks.
If leak is found, repair it.

1. Using special tool {Qil filter wrench), remove
oil filter.

2. After removing oil filter, remove oil pressure
switch from cylinder block,

1. Qil pressure switch

Fig. 6A-6 Qil Pressure Switch

3. Install special tool {Qil pressure gauge) to
vacated threaded hole.

1. $pecial tool (Oil pressure gauge 09915-77310)
2. Special tool {Oil pressure gauge attachment 09915-78211)

Fig. 6A-7 Oil Pressure Gauge Installation

.

. Reinstall oil filter.

. Start engine and warm it up to normal operat-
ing temperature.

6. After warming up, raise engine speed to 3,000

r/min and measure oil pressure.

o

3.0 — 4.2 kg/cm?
42.7 — 59.7 psi
at 3,000 r/min (rpm}

Qil pressure
specification

7. After checking oil pressure, stop engine and
remove oil filter and oil pressure gauge.

8. Before reinstalling oil pressure switch, be sure
to wrap its screw threads with a sealing tape
and tighten switch to specified torque.

Tightening torque N-m kg-m Ib-ft
for oil pressure
switch 12-15|1.2-15( 2.0-105

NOTE:
If sealing tape edge is bulged out from screw
threads of switch, cut it off,

9. After oiling oil filter 'O" ring (rubber gasket),
screw oil filter on ail filter stand by hand
untit filter "“O" ring contacts mounting
surface.

CAUTION:
To tighten oil filter properly, it is impor-
tant to accurately identify the position
where filter 'O ring first contacts mount-
ing surface.
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10. Tighten filter 3/4 (270°) turn from the point
of contact with mounting surface using an
oil filter wrench,

1. Spacial tool (Qil filter wrench 09915-47310)
2. Oil filter

Fig. 6A-8 Tightening Oil Filter

CAUTION:
To prevent oil leakage, make sure that oil
filter is tight, but do not overtighten it.

11. After installing oil filter, start engine and
check oil filter for oil leakage.

VALVE LASH
VALVE LASH SPECIFICATIONS

Valve lash refers to the gap between the rocker
arm adjusting screw and valve stem. Use a thick-

ness gauge to measure this gap @.

Valve
lash

When cold
{Cooclant tempe-
rature is 15 — 25°C
or 59 — 77°F)

When hot
{Coolant tempe-
rature is 60 — 68°C
or 140 — 154°F)

{gap A}
specifi- |Intake
cation

0.13 - 0.17 mm
(0.0051 —0D,0087 in}

0.23-027mm
(0.009-0,011 in}

Exhaust

0.16 — 0.20 mm
(0.0063--0.0079 in)

0,26 — 0.30 mm
{0.0102-0.0118 in)

1. Adjusting screw

lock nut
2. Adjusting screw
3. Valve stem

Fig. 6A-9 Valve Lash

CHECKING AND ADJUSTING PROCEDURES

1. Disconnect negative cable at battery.

2. Remove cylinder head cover, referring to item
“Cylinder head cover’ in this section.

3. Hoist car and remove fender apron extension
on right side.

4. Using special tool {17 mm socket), turn crank-
shaft pufly clockwise until “V* mark (in
white paint) on pulley aligns with “0” (zero)
calibrated on timing belt cover.

1. Special tool
{17mm socket 09919-16020}
2. Crankshaft pulley 3. "V mark

Fig. 6A-10 Aligning Marks
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. Remove distributor cap, and check if rotor is

positioned as shown in figure. {i.e. No. 1

piston is at TDC of compression stroke). If

rotor is out of place, turn crankshaft clock-

wise once (360°).

In this state, check valve lashes at valves D,

@, ®, and @.

1. Retor

Fig. 6A-11 Checking Rotor Position

|

\‘ _hl ]

AN ‘n._

w/

EX 1. Thickness gauge

Fig. 6A-13 Checking Valve Lashes

6. if valve lash is out of specification, adjust it to
specification by turning adjusting screw after
loosening lock nut. After adjustment, tighten
lock nut to specified torque while holding ad-
justing screw stationary with screwdriver, and
then make sure again that valve lash is within
specification.

Tightening torque N-m kg-m 1b-ft
for adjusting screw
lock nut 15—19 [1.6-18|11.0-135

7. After checking and adjusting valve lashes at
valves @O, @, @ and (@), rotate crankshaft
exactly one full turn (360°), and check the
same at valves &, @, ® and ®. Adjust them
as necessary.

8. After checking and adjusting all valves, install
cylinder head cover, distributor cap and air
cleaner assembly.

AIR CLEANER ELEMENT

This air cleaner element is of dry type. Remem-
ber that it needs cleaning according to following
procedure.

REMOVE OR DISCONNECT

1. Resonator hose from air cleaner nozzle.

2. Air cleaner upper case after removing case nut
and clamps.

2. Clamp
3. Resonator hose

Fig. 6A-14 Removing Upper Case

3. Air cleaner element.
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INSPECT
Check air cleaner element for dirt.

CLEAN
Blow off dust by compressed air from air outlet
side of element,

Air outlet side
(facing down when installed

in air cleaner case)

Air inlet side
a {facing up when installed
in air cleaner case)

Fig. 6A-15 Cleaning Air Cleaner Element

INSTALL OR CONNECT

1. Air cleaner element to its lower case,
Fit the lug of element to the recession of
lower case as shwon in below figure,

|
2 ‘ \_/\
3 =
4
1. Air cleaner elemeant 4, Air cleaner lower
2. Lug case
3. Recession

Fig. 8A-18 Installing Air Cleaner Element

2. Air cleaner upper case,
Tighten case nut and clamps securely.
3. Resonator hose to air cleaner nozzle.

AIR CLEANER ASSEMBLY

REMOVE OR DISCCNNECT

1. Negative cable at battery,

2. Coupler from ATS.

3. ISC solencid valve hose from air cleaner
lower case.

4, PCV valve hose from air cleaner lower case.

5. Air cleaner assembly with air cleaner hose
from throttle body.
Remove air cleaner case nut and bolt, and
disconnect air cleaner hose from its pipe and
resonator hose.

1.
2. Nut 5. Boit
3. Air cleaner hose 8. Pipe

4. Air cleaner assembly 7. Resonator hose

Fig. 6A-17 Removing Air Cleaner Assembly

INSTALL OR CONNECT

Reverse removal procedure for installation,

noting following.

o Before installing, make sure that air cleaner
case seal is installed to air cleaner case securely.

2. Air cleaner case

Fig. 6A-18 Ajr Cleaner Case Seal

e Clamp air cleaner hose and resonator hose
securely,
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CYLINDER HEAD COVER

REMOVE OR DISCONNECT

1. Negative cable at battery.

2. Air cleaner assembly as previously outlined.

3. High-tension cord clamps from cylinder head
cover,

4, PCV hose from cylinder head cover.

5. Cylinder head cover from cylinder head.

2. Boits
3. Seal washers

Fig. 6A-19 Remeving Cylinder Head Cover

INSTALL OR CONNECT

1. Cylinder head cover gasket to head cover.
Before installing gasket, check it for deterio-
ration or damage, and replace as necessary.

2. Cylinder head cover.
Before installing seal washers, check each one
for deterioration or damage, and replace as
necessary.
Tighten cover bolts to specified torque.

Tightening torgue N-m kg-m Ib-ft
for cover bolt 4-5 |04-05| 30-35

3. High-tension cord clamps to cylinder head
cover.

4. PCV hose to cylinder head cover.

5. Air cleaner assembly as previously outlined.
6. Negative cable at battery.
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THROTTLE BODY AND INTAKE MANIFOLD

Throttle body
Gasket

Intake manifold
Gasket

tnlet hose
Outlet hase

onmpr0 =

Fig. 6A-20 Throttle Body and Intake Manifold

. Radiator

1
2. Radiator drain plug
N/
OA M
\-".

REMOVE OR DISCONNECT

1. Relieve fuel pressure according to procedure
described in p. 6-3.

. Negative cable at battery.

3. Drain cooling water.

N

WARNING:

To help avoid danger of being burned, do
not remove drain plug and radiator cap \
while engine and radiator are still hot.

Scalding fluid and steam can be blown out

SN

under pressure if plug and cap are taken off
too soon.

Fig. 6A-21 Radiator Drain Plug

4. Air cleaner assembly as previously outlined.
5. Following electric lead wires:
e VSV for EGR valve (if equipped)
Radiator cooling fan thermo switch
WTS
WTG
ISC solenoid valve
Ground wires from intake manifold
Fuel injector
TS or TPS
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6. Fuel return and feed hoses from throttle
body.

7. Water hoses from throttle body and intake
manifold.

1. Throttle body
outlet hose

2. Heater inlet hose

3. Radiator inlet

hose

Fig. 6A-22 Water Hoses

8. Following vacuum hoses:
# Distributor vacuum advancer hoses from
advancer.
¢ Canister purge hose from intake manifold.
® Canister hose from its pipe.
o EGR modulator hoses from EGR valve.
o EGR VSV hose from VSV.
¢ PS hose from intake manifold.
¢ Brake booster hose from intake manifold.
9. PCV hose from PCV valve.
10. Accelerator cable from throttle body.
11. Other connected to throttle body and intake
manifold, if any.
12. Intake manifold with throttle body from
cylinder head,

INSTALL OR CONNECT
1. Intake manifold gasket to cylinder head. Use
a new gasket.
2. Intake manifold with throttle body to cylinder
head.
e Install clamps as shown in Fig. 6A-23, and
tighten bolts and nuts to specification.

Tightening torque N-m kg-m Ib-ft

forboltsand nuts | 18 — 28 |1.8-2.8(13.56 ~20.0

2 1. Intake manifold
2. Clamps

Fig. 6A-23 Clamps

3. PCV hose to PCV valve.

4. Vacuum hoses.

5. Water hoses.

6. Fuel return and feed hoses to throttle body.
7. Electric lead wires.

1. Fuel feed hose
2, Fuel return hose
3. WTS

Fig. 6A-24 Connecting Hoses and Couplers

8. Accelerator cable to throttle body.

Adjust accelerator cable play to specifica-
tion according to description in section 6E.
9. Air cleaner assembly to throttle body as pre-

viously outlined.

10, Check to ensure that all removed parts are
back in place. Reinstall any necessary parts
which have not been reinstalled.

11. Refill cooling system.

12. Negative cable at battery.

13. Upon completion of installation, start engine
and check for fuel leaks and engine cooling
water leaks.
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EXHAUST MANIFOLD

WARNING:
To avoid danger of being burned, do not
service exhaust system while it is still hot.
Service should be performed after system
cools down,

Exhaust manifold
Gasket

Cover

Oxygen sensor
Seal

. No. 1 pipe

oopwLN=

Fig. 6A-25 Exhaust Manifold, No. 1 Pipe, etc.

REMOVE OR DISCONNECT
1. Negative cable at battery.
2. Oxygen sensor coupler.
Release its wire from clamps.
3. Exhaust No. 1 pipe from exhaust manifold.

1. Exhaust No. 1 pipe
2. Exhaust manifold

Fig. 6A-26 Exhaust No. 1 Pipe

4. Exhaust manifold cover.

5. Exhaust manifold and its gasket from cylinder
head.

Fig. 6A-27 Removing Exhaust Manifold

INSTALL OR CONNECT

1. Manifold gasket to cylinder head.
Before installing gasket, check it for deteriora-
tion or damage, and replace as necessary.

2. Exhaust manifold.
Tighten manifold bolts and nuts to specified
torque.

Tightening torque N-m kg-m Ib-ft
forboltsand nuts | 18 — 28 {1.8—2.8| 13.56—20.0

3. Exhaust manifold cover.

4, Pipe seal and exhaust No. 1 pipe.
Before installing pipe seal, check it for deter-
ioration or damage, and replace as necessary,
Tighten pipe bolts to specified torgue.

Tightening torgue N-m kg-m Ib-ft
for No. T pipe bolts | 35 — 50 | 3.5~ 5.0 25.5 — 36.0

5. Oxyden sensor coupler.

6. Clamp its wire securely.

7. Negative cable at battery.

8. Check exhaust system for exhaust gas leakage.
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VALVES AND CYLINDER HEAD

Valve cotters

Valve spring retainer
Valve spring

Valve stem seal

. Valve spring seat

. Exhaust valve

NOOBON S

. Intake valve

Fig. 6A-28 Valve Components

REMOVE OR DISCONNECT

1.

g WN

Relieve fuel pressure according to procedure
described in p. 6-3.

. Negative cable at battery,

. Drain cooling water,

. Aiir cleaner assembly as previously outlined.
. Following electric wire harness:

Center high-tension cord from distributor
Distributor

VSV for EGR valve (if equipped)
Radiator fan thermo switch

Water temp. gauge

WTS

ISC solenoid valve

TS or TPS

Fuel injector

Ground wires from intake manifold
Oxygen sensor

and release above wire harness from clamps.

e & & & & 0 & & 0 0 0

. Cooling water hoses:

o Radiator inlet hose from thermostat cap

e Heater inlet hose from intake manifold

¢ Throttle body outlet hose from throttle
body

11.
12.

13.
14.

15.

. Following vacuum hoses:

» Pressure sensor hose from intake manifoid
e Canister hose from its pipe

o Canister purge hose from intake manifo!d

Brake booster hose from intake manifold

. Fuel return hose and fuel feed hose from

throttle body.

. Accelerator cable from throttie body.
. Water pump pulley, crankshaft pulley and

timing belt as previously outlined.

Exhaust No. 1 pipe from exhaust manifold.
Cylinder head cover.

After loosening all valve adjusting screw lock
nuts, turn adjusting screws back all the way
to allow all valves to close.

Cylinder head bolts.

Other jointed parts, hoses and electric wires,
if any.

Cylinder head with distributor, intake mani-
fold and exhaust manifold.
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DISASSEMBLY

INSPECTION

ASSEMBLY

Use the disassembly, inspection and assembly
procedures described for the cylinder head of
the carburetor equipped engine in Section 6A of
SF413 Service Manual.

INSTALL OR CONNECT

1. Cylinder head gasket.
Install new head gasket as shown in Fig. 6A-
29 in such a way that “TOP” mark provided
on the gasket comes on top side {toward
cylinder head) and on crankshaft pulley side.

1. Cylinder head gaskst
2. Crankshaft puiley side
3. Flywhesl side

Fig. 6A-29 Cylinder Head Gasket Installation

2. Cylinder head:
After applying engne oil to cylinder head
bolts, tighten them gradually with a torque
wrench, following sequence given in below
figure. Finally tighten bolts to specified
torque.

Tightening torque N.-m kg-m Ib-ft
for cylinder head
botts 70—-75|7.0-7.5|51.0—54.0

7 5 1 3 9
i — Y A
S
[l |{' [—@ @ ik S
1 — =" = ']
! i 2
(] (2]

10 4 2 6 2

“1" Camshaft pulley side
#2" Distributor side

Flig. BA-30 Tightening Sequence of Cylinder Head Bolts

3. Rubber seal between water pump and cylinder
head.

~

".‘.-:
O
¥ X |2

Water pum
/ ') 2. Cv!mdgr heF;d
3. Rubber seal

J

Fig. 6A-31 Installing Rubber Seal

4. Timing belt as previously outlined.
5. Distributor to cylinder head. See section 6F
for installation.
6. Reverse removal procedure for installation
of remainder.
7. Adjust intake and exhaust valve lashes as pre-
viously outlined.
8. Adjust water pump belt, Refer to section 6B
for adjusting procedure,
9. Adjust accelerator cable play according to
procedure described in section BE.
10. Refill cooling system, referring to section
6B.
11. Negative cable at battery.
12. Adjust ignition timing. Refer to section 8F
for adjustment.
13. Upon completion of installation, verify
that there is no fuel leakage, water leakage
or exhaust gas leakage at each connection,
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UNIT REPAIR OVERHAUL

ENGINE ASSEMBLY
REMOVE OR DISCONNECT

1.

2.

Relieve fuel pressure according to procedure
described in p. 6-3.

Engine hood after disconnecting front window
washer hose.

. Battery cables at battery.

For A/T model, remove battery and its tray.

. Drain cooling system.
. Air cleaner assembly as previously outlined.
. Radiator with cooling fan. Refer to section

6B for removal.

. Following electric wire harness:

High-tension cord from ignition coil
Distributor

VSV for EGR valve {if equipped)
Radiator fan thermo switch

Water temp. gauge

WTS

ISC solenoid valve

Ground wire harness from intake manifoid
TSor TPS

Fuel injector

Pressure sensor

Qil pressure gauge

Oxygen sensor

Generator

Starter

Back-up light switch {For M/T model)
Battery negative cable from transmission
Shift switch of A/T (For A/T madel)
Direct clutch and 2nd brake solenoids of
A/T (For A/T model)

e Speed sensor on A/T {For A/T model)
And release above wire harness from clamps.

® & & & & & & 0 ¢ 0 0 O P O " e

. Following vacuum hoses:

e Brake booster hose from intake manifold.
e Canister purge hose from intake manifold.
e Canister hose from its pipe.

9. Fuel return hose and fuel feed hose from

throttle body.

10. Heater inlet and outlet hoses.
11. Following cables:

12.
13.
14.
15.

18.
17.

18.
19.
20.
21.
22,

23.
24,

25,

e Accelerator cable from throttle body.

e Clutch cable from transmission. (For M/T
model)

o Gear select cable and oil pressure control
cable from transmission {For A/T model}

e Speedometer cable from transmission.

Chacoal canister from body.

Hoist car.

Exhaust No. 1 pipe from exhaust manifold.

Gear shift control shaft and extension rod

from transmission. {For M/T model)

Drain engine oil and transmission oil.

Left side drive shaft joint from differential

gear of transmission.

Right side drive shaft joint from center

bearing support.

Refer to section 4 (DRIVE SHAFT} for

procedure to disconnect drive shaft joints.

For engine and transmission removal, it is

not necessary to remove drive shaft from

steering knuckle.

Engine rear torque rod bracket from trans-

mission. {(For A/T model)

Lower car.

Install lifting device.

Rear mounting from body. {For M/T model}

Rear mounting nut. (For A/T model)

Left side engine mounting bracket bolts

and mounting bolt.

Right side engine mounting from its bracket.

Before lifting engine with transmission, re-

check to make sure all hoses, electric wires

and cables are disconnected from engine and

transmission.

Engine with transmission from body.
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INSTALL OR CONNECT

1. Lower engine with transmission into engine
compartment, but do not remove lifting
device.

2. Rear mounting to body. (For M/T model)
Rear mounting nut. (For A/T model)

3. Left side engine mounting and its bracket.

4, Right side engine mounting to its bracket.

6. Tighten bolts and nuts of all parts installed
in above steps 2, 3 and 4 to specified torque.

Tightening torque

50 — 60 N-m
® B 5.0 — 6.0 kg-m
& 1 36.5 — 430 Ib-ft

18— 28 N'm
@% ®1.8-28kgm
13.5 — 20.0 Ib-ft

1. Rear mounting 6. Left mounting

2. Rear mounting 7. Left mounting
No. 2 bracket bracket

3. Rear mounting 8. Left mounting
No, 1 bracket bracket stiffener

4. Rear mounting 9. Right mounting
bracket bracket

5. Left mounting 10. Right mounting

body bracket
Fig. 6A-32 Engine Mounting (For M/T Model)

. Rear mounting bracket

1

2. Rear mounting

3. Rear mounting body
No. 1 bracket

Tightening torque

4. Reazr mounting body 50 — 60 Nem
No. 2 bracket 5.0 — 6.0 kg-m

5. Rear torgue rod 36.5 — 43.0 Ib-ft

6. Rear torque rod stiffener

7. Rear torque rod bracket :00__550 ONk. mm

8. Left mounting body 2;.) 0 E‘lB (?Ib ft
bracket ' e

9. Left mounting 18 — 28 N'm

@ 1.8 — 2.8 kg-m
13.5 - 200 Ib-ft

10. Left mounting bracket
11. Right mounting bracket
12. Right mounting

Fig. 6A-33 Engine Mounting (For A/T Model)

6. Remove lifting device.
7. Reverse removal procedures for installation
of remainder.

e Push in each drive shaft joint fully so that
snap ring engages with differential gear or
center bearing support. Use care not to
damage oil seal lip when inserting.

e Clamp electric wires securely.
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10.

11,

12.

13.

. Adjust clutch pedal free travel, referring to

section 7C. (For M/T model)

Adjust gear select cable and oil pressure
contro! cable, referring to section 7B. (For
A/T model)

. Adjust accelerator cable play, referring to

section 6E.

Refill transmission with gear oil. (A/T fluid
for A/T model), referring to section 0B.
Refill engine with engine oil, referring to
section OB.

Refill cooling system, referring to section
6B.

Upon completion of installation, verify
that there is no fuel leakage, water leakage,
transmission oil leakage or exhaust gas
leakage at each connection.
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RECOMMENDED TORQUE SPECIFICATIONS

Tightening torque

System Fastening parts N kg ot
Cylinder head bolt 70 -75 7.0-7.5 51.0 - 54,0
Spark plug 20 — 30 20-3.0 145~ 215
Intake & exhaust manifold bolt and nut 18 — 28 1.8-28 13.5 - 20.0
Camshaft timing belt pulley bolt 56 — 64 5.6 -~ 6.4 41.0—-46.0
Timing belt cover bolt and nut 9-12 09-1.2 70-8.5
Crankshaft pully bolt 9—-12 0.9—-1.2 70-85
Connecting rod bearing cap nut 33 -37 3.3-3.7 240 —28.5
Crankshaft main bearing cap bolt 50 — 67 .0 — 5.7 36.5 - 41.0
Flywheel bolt 57 — 65 57 —-65 415 -47.0
Oil pressure switch 12 —-15 1.2-156 9.0 -105
Oil filter stand 20— 25 20-25 145 — 18.0

Engine Oil pan bolt and nut 912 0.9~1.2 7.0 -85
Oil drain plug 30— 40 3.0-40 22.0 - 28.5
Cylinder head cover bolt 4-5 04-05 3.0-35
Valve adjusting screw lock nut 15— 19 1.5-19 11.0 - 135
Exhaust No. 1 pipe bolt 35 -50 35-50 25.5 — 36.0
Qil pump strainer bolt 9-12 09-1.2 7.0-85
QOil pump case bolt 9-12 09-1.2 7.0-8.5
Crankshaft timing belt pulley bolt 125-135 | 12.5—-13.5|90.5-92.5
Timing belt tensioner bolt 24 - 30 24-30 176 - 21.5
Timing belt tensioner stud 9-12 09-12 7.0—-8.5
Oil pump rotor plate screw 8—-13 08—-13 6.0-9.0

Engine mounting & bracket bolt and nut

Refer to Fig. 6A-32 and 6A-33
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SECTION 6C

ENGINE FUEL

CONTENTS

GENERAL DESCRIPTION ........... 6C-1 ONCARSERVICE ................. 6C-3
Fuel System ..................... 6C-1 Fue!l Pump ......... Refer to SECTION 6E
Fuel Tank . ..o veve v 6C-2 FuelLines ......vvevrevennnnn.. 6C-3
FuelPump ......... Refer to SECTION 6E FuelPipe ...t nnnnenans 6C-4
FuelFilter .......... ... . ...... 6C-2 FuelFillerCap . ......cviivnnnn, 6C-b
FuelFillerCap . .................. 6C-2 Fuel Filter ........... ...t 6C-b
FuelTank ... v iviinin i iinennnann 6C-6

CAUTION:

THE ENGINE OF THISCAR REQUIRES THE USE OF UNLEADED FUEL ONLY, USE OF LEADED
AND/OR LOW LEAD FUEL CAN RESULT IN ENGINE DAMAGE AND REDUCE THE EFFEC-
TIVENESS OF THE EMISSION CONTROL SYSTEM.

FUEL SYSTEM

GENERAL DESCRIPTION

The main components of the fuel system are fuel tank, fuel pump, fuel filter and fuel level gauge and it

includes three lines; fuel feed line, fuel return line and fuel vapor line.

For the details of fuel flow and fuel vapor flow, refer to SECTION 6E " ELECTRONIC FUEL INJEC-

TION SYSTEM' and SECTION 6J "ENGINE EMISSION CONTROL' respectively.

. Fuel tank

. Fuel pump and level gauge
. Fuel filter

. Fuel filler cap

. Breather hose
. Fuel feed line
. Fuel return line
. Fuel vapor line

COND DN RLN

2-way check valve
Black nozzle

Fig. 6C-1 Fuel System
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FUEL TANK

The fuel tank is located under the rear of the
car. The fuel pump and fuel leve!l gauge are in-
stalled on the upper part of fuel tank. Whenever
servicing the fuel level gauge or the fuel pump,
the fuel tank must be removed from the body.

1. Fuel pump
2. Fuel level gauge
3. Fuel tank

FUEL FILLER CAP

The fuel tank filler neck has a pressure-vaccum
cap.

A ratchet tightening device on the threaded fuel
filler cap reducesthe chancesof incorrect installa-
tion, which wouid prevent sealing fuel vapors.
After the gasket on fuel filler cap and the filler
neck flange contact, the ratchet produces a loud
clicking noise, indicating the seal has been set.
This cap has a pressure relief valve and a vacuum
relief valve inside.

If the pressure of fuet vapor in the fuel tank
should exceed that for which fuel system is
designed, the pressure relief valve opens to relie-
ve the pressure.

The vacuum relief valve opens to relieve the
vacuum created in the fuel tank.

Fig. 6C-2 Fuel Pump and Level Gauge

FUEL FILTER

The fuel filter is located in front of fuel tank as
shown in Fig. 6C-1 and filters the fuel sent un-
der pressure from the fuel pump.

As it can't be disassembled, it must be replaced
as an assembly,

1. Pressure relief valve
2. Vacuum relief valive
3. QGasket

Return hose
Vapor hose
Feod hose

. Fuel tank
. Fuel filter

BN

Fig. 6C-3 Fuel Filter

Fig. 6C-4 Fuel Filler Cap Cross-Section
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ON-CAR SERVICE

WARNING:

Before attempting service of any type on

fuel system, following cautions should be

always observed,

¢ Disconnect negative cable at battery.

¢ DO NOT smoke, and place “NO SMOK-
ING™ signs near work area.

¢ Be sure to have CO: fire extinguisher
handy,

¢ Be sure to perform work in a weli-venti-
lated area and away from any open
flames (such as gas hot heater).

o Wear safety glasses.

e To relieve fuel vapor pressure in fuel
tank, remove fuel filler cap from fuel
filler neck and then reinstall it.

e As fuel feed line is still under high fuel

pressure even after engine was stopped,
loosening or disconnecting fuel feed line
directly may cause dangerous spout of
fuel to occur where loosened or discon-
nected. Before loosening or disconnecting
fuel feed line, make sure to relieve fuel
pressure according to procedure described
on p. 6-3.
A small amount of fuel may be released
after the fuel line is disconnected. In
order to reduce the chance of personal
injury, cover the fitting to be disconnect-
ed with a shop cloth. Be sure to put that
cloth in an approved container when
disconnection is completed.

s Note that fuel hose connection varies
with each type of pipe. Be sure to
connect and clamp each hose correctly
referring to the following.

With short pipe, fit hose as far as it reaches pipe joint

as shown.
Pipe Hose

R |
2
/ % L
Z\
Cltamp
e} —1-otlf Clamp securely at a position 3 to 7 mm

(0.12 — 0.27 in.) from hose end.

With following type pipe, fit hose as far as its peri-
pheral projection as shown,

11

v

Clamp securely at a position
- 3to 7 mm (0.12 —0.27 in.}
from hose end.

Y

With bent pipe, fit hose as far as its bent part as shown
or till pipe is about 20 to 30 mm (0.79 — 1.18 in.)
into the hose,

p
]

G,

f‘

Y

-#— Clamp securely at a position
3to 7 mm{0.12 —0.27 in.)
from hose end.,

With straight pipe, fit hose tili pipe is about 20 to 30

mm (0.79 — 1.18in.) in the hose.
Hose

» —|-— 2010 30 mm
—| Clamp (0.79 — 1.18in.)

Clamp securely at a position 3 to
7 mm {0.12 — 0.27 in.} from hose end,

FUEL LINES

Due to the fact that fuel feed line is under high
pressure, use specital care when servicing it.

INSPECT

Visually inspect fuel lines for evidence of fuel
leakage, hose crack and deterioration, or damage,
Make sure all clamps are secure,

Replace parts as needed.

Fig. 6C-5 Fuel Lines Inspection
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FUEL PIPE

REMOVE OR DISCONNECT

1. Relieve fuel pressure in fuel feed line accord-
ing to procedure on p. 6-3.

2. Negative cable at battery.

3. Fuel hose from fuel pipe at the front and rear
of each fuel pipe.

WARNING:

A small amount of fue! may be released
after fuel hose is disconnected. In order to
reduce the chance of personal injury, cover
hose and pipe to be disconnected with a
shop cloth. Be sure to put that cloth inan
approved container when disconnection is

completed.

4. Brake pipe from pipe joint referring to SEC-
TION 5.

. Pipe cover from body.

6. Put clamp position mark on body and pipes
so that clamps can be installed on originai
position,

7. Pipes with clamp from body.

&2

1. Clamp
2. Clamp position mark

Fig. 6C-8 Detaching Clamp with Pipes

8. Clamp from pipes.

Fig. 6C-7 Remoaving Clamp

INSTALL OR CONNECT

1. Clamps to marked position on pipes.
If clamp is deformed or its claw is bent or
broken, replace it with new one.

2. Pipes with pipe clamp to body.

Floor
Boit
Clamp
Push

i

Fig. 6C-8 Installing Clamp

3. Pipe cover to body. Be sure to use new nuts.

4, Fuel hoses to fuel pipes.

5. Brake pipe joints referring to SECTION 5.

6. With engine “OFF* and ignition switch “ON",
check for fue! leaks.

7. Bleed air in brake system referringto SECTION
b.
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FUEL FILLER CAP

Remove cap, and check gasket for even filler
neck imprint, and deterioration or any damage.
If gasket is in malcondition, replace cap.

NOTE:
If cap requires replacement, only a cap with the
same features should be used. Failure to use
correct cap can result in critical malfunction of
system.

1. Fuel filler cap
2. Gasket

Fig. 6C-9 Fuel Filler Cap

FUEL FILTER

REMOVE OR DISCONNECT

1. Relieve fuel pressure in fuel feed line accord-
ing to procedure described on p. 6-3.

. Negative cable at battery.

. Hoist car.

. Place fuel container under fuel fiiter.

. Inlet hose from fuel filter.

LW

WARNING:

A small amount of fuel may be released
after fuel hose is disconnected. In order to
reduce the chance of personal injury, cover
hose and pipe to be disconnected with a
shop cloth. Be sure to put that cloth in an
approved container when disconnection is
completed,

6. Fuel filter outlet hose from fuel feed pipe.

Fuel filter 4
Inlet hose

Qutlet hose 3
. Fuel feed pipe

U SR

Fig. 6C-10 Disconnecting Hoses

7. Fuel filter with outlet hose from body.
8. Outlet hose and bracket from fuel filter.

INSTALL OR CONNECT

1. Filter bracket to filter.
Be sure to align match marks on filter and
bracket before tightening bracket bolt.

1. Filter
2, Bracket
3. Match mark

Fig. 6C-11 Installing Filter Bracket

2. Outlet hose to fuel filter outlet pipe.

3. Filter with outlet hose to body.

4. Qutlet and inlet hoses.
Clamp hoses securely.

5. Negative cable to battery.

6. With engine ‘“OFF** and ignition switch “ON",
check for fue! leaks.
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FUEL TANK

REMOVE OR DISCONNECT

1. Relieve fuel pressure in fuel feed line accord-
ing to procedure described on p. 6-3.

2. Negative cable at battery.

3. Rear seat cushion referring to SECTION 9.,

4. Fuel level gauge and fuel pump lead wire
couplers, and detach wire tape.

1. Couplers
2. Tape

Fig. 6C-12 Disconnecting Couplers

5. Hoist car.
6. Fuel filler hose from fuel tank and breather
hose from filler neck.

. Filter neck
. Breather hose
. Filler hose

7. As fuel tank has no drain plug, drain fuel tank
by pumping fuel out through fuel tank filler.
Use hand operated pump device to drain fuel
tank.

CAUTION:
Never drain or store fuel in an open contain-
er to avoid possibility of fire or explosion.

8. Fuel hoses from filter and pipes.

WARNING:

A small amount of fuel may be released
after the fuel hose is disconnected. In order
reduce the chance of personal injury, cover
the hose and pipe to be disconnected with
a shop cloth. Be sure to put that cloth in
an approved container when disconnection
is completed.

Return hose
Vapor hose

Feed hose
Fuel tank
Fuel filter

Ul

Fig. 6C-13 Breather and Filler Hoses

Fig. 6C-14 Disconnecting Hoses

9, Fuel tank from car.

INSPECT

After removing fuel tank, check hoses and pipes
connected to fuel tank for leaks, loose connec-
tions, deterioration or damage. Also check fuel
pump and level gauge gasket for leaks, visually
inspect fuel tank for leaks and damage.

Replace any damaged or malconditioned parts.
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FUEL TANK PURGING PROCEDURE

CAUTION:

This purging procedure will NOT remove
all fuel vapor. Do not attempt any repair
on tank using heat or flame as an explosion
resulting in personal injury could occur.

Following procedure is used for purging fuel
tank.

1.

w N

After removing fuel tank, remove all hoses,
2-way check valve, fuel pump and fuel level
gauge from fuel tank.

. Drain all remaining fuel from tank.
. Move tank to flushing area.
. Fill tank with warm water or tap water, and

agitate vigorously and drain. Repeat this
washing until inside of tank is clean.
Replace tank if its inside is rusty.

. Completely flush out remaining water after

washing.

INSTALL OR CONNECT

1.

Fuel pump and fuel level gauge to fuel tank.
Use new gasket.

2. 2-way check valve to fuel tank directing its

black nozzle toward fuel tank. Refer to Fig.
6C-1.

3. Fuel hoses and pipes to fuel tank as shown

in Fig. 6C-1.
Clamp hoses and wire harness securely.

4. Fuel breather hose to fuel tank,

. Fuel tank to car.

6. Fuel filler hose to tank and breather hose to

filler neck as shown in Fig. 6C-13 and clamp
them securely,

. Fuel hoses to filter and pipes as shown in
Fig. 6C-14 and clamp them securely.

8. Fuel pump and level gauge couplers.

Fix its wire with tape as shown in Fig. 6C-12.

9. Rear seat cushion referring to SECTION 8.
10. Negative cable to battery.

1.

With engine "OFF"” and ignition switch
“ON*, check for fuel leaks.
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SECTION 6E

ELECTRONIC FUEL INJECTION
SYSTEM

NOTE:

EGR system {EGR valve, EGR modulator, VSV and vacuum hoses) and shift-up indicator light control

system are not installed in the European spec. model.

GENERAL DESCRIPTION

AIR AND FUEL DELIVERY SYSTEM ...
FuelPump .......... ... .. ...
Throttlebody .. .......... ... ...
Fuel Injector ...................
Fuel Pressure Regulator
AlrValve ... .. i
ISC Solenoid Vaive . . .............

ELECTRONIC CONTROL SYSTEM ... ..
Electronic Control Module (ECM} . ..
Pressure Sensor (PS)
Throttle Switch

{TS, M/T model only)
Throttle Position Sensor

(TPS, A/Tmodelonly) ...........
Air Temperature Sensor (ATS) ......
Water Temperature Sensor (WTS) . ..
Oxygen Sensor
Speed Sensor
Ignition Signal ... ...............
Engine Start Signal . ..............
“R”, "D, 2" or “'L" Range Signal

(A/Tmodelonly) ...............
lllumination Light Signal {If equipped).
Air-Conditioner Signal

{Car with air-conditioner only} . . . ..
Battery Voltage .................
Diagnosis Switch Terminal
Test Switch Terminal

...........

--------------

-----------

..................

...................

CONTENTS
BE- 3 Fuel Injection Control System ........
6E- 8 Fuel Pump Control System ..........
6E- 9 1SC Solenoid Valve Control
6E-10 SYStEM ..o vii e
6E-11 EGR Control System (California spec.
6E-11 modelonly) ... ooi it
6E-12 Shift Up Indicator Light Control
BE-13 System (If equipped) ..............
Throttle Valve Opening Signal Output
GE-14 For A/T i e i
6E-20
6E-22
DIAGNOSIS . ... ..o
6E-22 Precautions in Diagnosing Troubles . . .
DIAGNOSTIC FLOW CHART ..........
6E-23 Diagnostic Code Table ............
GE-23 A-1 ECM Power and Ground Circuit
6E-23 Check .o v et et e i
6E-24 A-2 “CHECK ENGINE" Light
6E-24 CircuitCheck ...... ..o,
6E-25 A-3 “CHECK ENGINE"™ Light
6E-25 CircuitCheck ...... ... v,
Code No. 13 Oxygen Sensor
6E-256 CirCUIT .. it e i i e st e et anreraanns
6E-25 Code No. 14 WTS Circuit ... .........
Code No. 1B WTS Circuit . ...........
GE-25 Code No. 21 TS Circuit
6E-25 (M/Tmodelonly) ......... ...t
6E-25 Code No. 21 TPS Circuit
6E-25 (A/Tmodelonly) . ..... ... .cviv.nn.
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Code No. 22 TPS Circuit
{A/T model only}
Code No. 23 ATS Circuit
Code No, 25 ATS Circuit
Code No, 24 Speed Sensor Circuit
Code No, 31 PS Circuit
Code No. 32 PS Circuit
Code No. 41 ignition Signal Circuit. .. ..
Code No. 51 EGR System
(California spec. mode! only)

.................
------------
............
.....
.............

.............

........

Trouble Diagnosis .. ................
B-1 Fuel Injector and Its Circuit

Check ... .. .. i
Check

..........................

B-4 ISC Solenoid Valve Control
System Check . ...................
B-5 Engine Start Signal Check
B-6 “R”, “D", “2" and ‘'L’ Range
Signal Check (A/T model oniy}
Inspection of ECM and Iis
Circuits ... ... i i,
Voltage Check
Resistance Check

..................

................

ONCARSERVICE ..................
General . .........coiiuiinn .
Accelerator Cable Adjustment
Idle Speed Adjustment ... ...........

AIR AND FUEL DELIVERY SYSTEM . ..
Fuel Pressure Inspection.............
Fuel Pump {On car inspection,

removal, inspection and

installation} .............. ... ....
Throttle Body (On car inspection,

removal, disassembly, cleaning,

assembly and installation)
Air Valve (Inspection) . .............
Fuel Injector (On car inspection,

removal, inspection and

installation)

........

6E-48
6E-49
6E-50
6E-b1
6E-52
6E-53
6E-54

6E-b5
6E-b6

6E-60

6E-62
6E-63

BE-65
6E-66

6E-66

6E-67
6E-67
6E-71

6E-73
6E-73
6E-73
6E-73

6E-74
GE-74

ELECTRONIC CONTROL SYSTEM ...,
ECM (Removal and installation)
PS (Inspection} ... ................
TS for M/T Model Only (Inspection,

adjsutment, removal and

installation) ....................
TPS for A/T Modei Only (Inspection,

adjustment, removal and

installation) ....................
ATS (Removal, inspection and
installation} ....................
WTS (Removal, inspection and
installation) ....................
Oxygen Sensor {Removal and
installation} ....................
Speed Sensor (Inspection) ..........
Main Relay {Inspection) ............

Fuel Pump Relay {Inspection)
Fuel Injector Resistor (Inspection} . . ..
Fuel Cut Operation {Inspection)
1SC Solenoid Valve {Inspection)
EGR Control System (California spec.
madel only)
System Inspection
Vacuum Hose Inspection
EGR Valve Inspection ...........
EGR Modulator Inspection
VSV Inspection .. ..............
Shift Up Indicator Light Control
System {If equipped)
System Inspection ,.............
Shift Up Indicator Light and Its
Circuit Inspection . .............
Output Signal of Throttle Valve
Opening (Inspection)

------
--------------------
..............

.........

.......

.............

SPECIALTOOLS . ..................

RECOMMENDED TORQUE
SPECIFICATIONS . ...............
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GENERAL DESCRIPTION

The Electronic Fuel Injection system in this car
supplies the combustion chambers with air/fuel
mixture of optimized ratio under widely varying
driving conditions. It uses the single-point thro-
ttle body injection system which injects fuel
into the throttle body through one injector.

This system has 2 major sub-systems: air/fuel
delivery system and electronic control system.
Air/fuel delivery system includes fuel pump,
throttle body, etc.. Electronic control system
includes ECM, various sensors and controlled
devices.

This section explains the system related to the
electronic fuel injection as well as such functions
of ECM as listed below.

e EGR control system equipped in California
spec. model only
e Shift-up indicator light control system

(1f equipped)
e Throttle valve opening signal output for A/T
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Fig. 6E-1 Electronic Fuel Injection System (M/T model)
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Fig. 6E-2 Electronic Fuel Injection System (A/T model)
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AIR AND FUEL DELIVERY
SYSTEM

The main components of this system are fuel
tank, fuel pump, fuel filter, throttle body (in-
cluding fuel injector, fuel pressure regulator and
air valve), fuel feed line, fuel return line, air
cleaner and 1SC solenoid valve, '

The fuel in the fuel tank is pumped up by the
fuel pump, filtered by the fuel filter and fed
under pressure to injector installed in throttle
body. As the fuel pressure applied to the fuel
injector (the fuel pressure in the fuel feed line)
is always kept a certain amount higher than the
pressure in the intake manifold by the fuel pres-
sure regulator, the fuel is injected into the
throttle body in conic dispersion when the in-
jector opens according to the injection signal
from ECM. The fuel relieved by the fuel pressure
regulator returns through the fuel return line
to the fuel tank,

The injected fuel is mixed with the air which has
been filtered through the air cleaner in the
throttie body. The air/fuel mixture is drawn
through clearance between throttle valve and
bore and idie bypass passage into intake manifold.
Then the intake manifold distributes the air/fuel
mixture to each combustion chamber.

When the engine is cold, the air is drawn through
air valve bypassing the throttie valve into the
intake manifold.

When ISC solenoid valve opens according to the
signal from ECM, the air is drawn through hose
bypassing the throttle valve into the intake
manifold.

For the structure and operation of the fuel tank
and filter, refer to SECTION 6C "“ENGINE
FUEL".

. Air cleaner
. Throttle body
. Fuel injector

= [

Fuel pressure regulator
. Air valive

N

AN \

AARN

|7

. Idle speed adjusting screw
Idle bypass passage

ISC solfenoid valve

Intake manifold

. Fuel filter

. Fuel tank

. Fuel pump

. Fuel feed line

14,

=
CORNDO R WN =

-
-

—
WwN

Fuel return line

. Alr
Fuel
Air/fuel mixture

. Silencer

Fig. 6E-3 Air and Fuel Delivery System
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FUEL PUMP

The electric fuel pump located in the fuel tank
consists of armature, magnet, impeller, brush,
check valve, etc.. The ECM controls its ON/OFF
operation as described under “Fuel Pump
Control System’” included in later part of this
section,

Operation

When power is supplied to the fuel pump, the
motor in the pump runs and so does the impeller.
This causes a pressure difference to occur
hetween both sides of the impeller as there are
many grooves around it. Then the fuel is drawn
through the inlet port, and with its pressure in-
creased it is discharged through the outlet port.
The fuel pump also has a check valve to keep
some pressure in the fuel feed line even when
the fuel pump is stopped.

. Fuel pump

. Fuel level gauge
. Fuel tank

. Filter

Fig. 6E-4 Fuel Pump Mounting

. Check vaive

. Housing
Magnet

. Magnet spring
Impeller
Armature
Bearing
Brush

Brush spring

(4]
CENG A LN

Fig. 6E-5 Fuel Pump Cross-Section
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THROTTLE BODY

The throttle body consists of the main bore, air
and/or fuel passage, vacuum passage (for pressure
sensor, ignition timing vacuum advancer, evapo-
rative emission control system and EGR system),
air induction passage and the following parts.

e Fuel injector which injects fuel according to
the signal from ECM.

e Fuel pressure regulator which maintains the
fuel pressure to the injector a certain amount
higher than the pressure in the intake mani-
fold.

Throttle valve which is interlocked with the
accelerator pedal and controls the amount of
the air/fuel mixture drawn into the combus-
tion chamber.

Air valve which supplies the bypass air when
engine is cold.

Idle speed adjusting screw which controls the
amount of bypass air to adjust engine idle

speed.

e TS (M/T model!} or TPS {A/T model} which
detects the throttle valve opening and sends

a signal to ECM.

1 2 3 4
5
i 6
Ve
s ™
yd oY
il YR
. / !
- _,’——g’T
12 / 9
/ ¢
L /\ 10
/] Z 1
4 13
<}:1 14 1. Injector cover 8. Lower O-ring (small)
2. Upper insulator {small) 9. Vacuum nozzle
3. Fuel injector 10. Throttle valve
4. Upper O-ring (large) 11. Lower body
5. Fuel pressure regulator 12. Air valve
6. Upper body 13, Fuel
7. Lower insulator (large) 14. Air

Fig. 6E-6 Throttle Body Cross-Section
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FUEL INJECTOR

It is an electromagnetic type injection nozzle
which injects fuel in the throttle body bore
according to the signal from ECM.

Operation

When the solenoid coil of the injector is energiz-
ed by ECM, it becomes an electromagnet and
attracts the plunger. At the same time, the
needle valve which is incorporated with the
piunger opens and the injector which is under
the fuel pressure injects fuel in conic dispersion.
As the lift stroke of the needle valve of the injec-
tor is set constant, the amount of fuel injected
at one time is determined by the length of time
during which the solenoid coil is energized
{injection time).

1. O-ring {large)}
2. Coil 5. O-ring {small}
3. Plunger 6. Filter

4. Needle vaive

FUEL PRESSURE REGULATOR

The fuel pressure regulator is diaphragm-operated
relief valve consisting of diaphragm, spring and
valve. It keeps the fuel pressure applied to the
injector 1.8 kg/em? (180 kPa, 25.6 psi) higher
than that in the intake manifold at ali times.

The pressure applied to the chamber “A* of fuel
pressure regulator is intake manifold pressure
and that to the chamber ““B" is fuel pressure.
When the fuel pressure rises more than 1.8 kg/
cm? (180 kPa, 25.6 psi) higher than the intake
manifold pressure, the fuel pushes the valve in
the regulator open and excess fuel returns to the
fuel tank via the return line.

3
4 i 5
] |
e 2
-
7

4 G

=

3

1. Chamber “A" 6. From fuel pump
2. Chamber B 7. To fuel tank

3. Spring 8. Intake manifold
4. Diaphragm pressure {vacuumy)
5. Valve

Fig. 6E-7 Fuel Injector Cross-Section

Fig. 6E-8 Pressure Regulator Cross-Section
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AlIR VALVE

The air valve consists of thermo-wax, springs and
valve,

When the engine is celd, it sends the air into the
intake manifold without letting it pass through
the throttle valve to increase the engine speed,
and thus the engine is warmed up.

Operation

When the engine is cold (or engine cooling water
is lower than about 80°C (176°F)), the thermo-
wax contracts.

In this state, the valve opens by the spring force,
allowing the air to be drawn into the intake
manifold. Thus the amount of intake air increases
even when the throttle valve is at the idle posi-
tion and the engine speed rises to the fast idle
state which is higher than the idle speed.

As the engine is warmed up, the thermo-wax
expands gradually, then the piston pushes down
the valve gradually, and the amount of air passing
through the air valve decreases and so does the
engine speed. When the engine cooling water
temperature reaches about 80°C (176°F), the
valve is fully closed and the engine speed is back
to the normal idle speed.

64—

\{{d
N v

GO SSNNS

SN

&4_

Air

1. Throttle body 4. Valve
2. Thermo wax 8. From intake manifold
3. $Springs 6. To intake pipe

)

3
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1. Piston
2, Valve
3. Thermo wax

Fig. 6E-9 Opening Air Valve

Fig. GE-10 Closing Air Valve
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ISC (Idle Speed Control) SOLENOID VALVE
The iSC solenoid valve opens and closes air by-
pass passage according to the signal from ECM,
When it opens, the air is supplied to the intake
manifold.

AT

v

K a '
j ] 4
[ ‘ i /
\; w—— g ——d /
] !
/ !
f
4
/
jc / 2L
1. Valve
2. Coil
3. Magnet yoke
4. Core

Fig. 6E-10-1 ISC Solenoid Valve Cross-Section
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ELECTRONIC CONTROL SYSTEM

The electronic control system consists of 1)
various sensors which detect the state of engine
and driving conditions, 2) ECM which controls
various devices according to the signals from the
sensors and 3} various controlled devices.
Fanctionally, it is divided into five sub systems:

o Fuel injection control system
e |SC solenoid valve control system
¢ Fuel pump control system

e EGR control system (For California spec.
model only)
e Shift-up indicator light control system
{If equipped)
Also, with A/T mode! ECM sends throttle valve
opening signal to A/T control module to control

A/T.
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INFORMATION SENSORS

many spec, model only.)
9. ignition coil
Battery

CONTROLLED DEVICES

OTHERS

1. Pressure sensor a - Fuelinjector
2. TSor TPS b : ISC solenoid valve
3. ATS ¢ : Fuel pump relay
4, WTS d : EGR VS8V (California spec.
6. Oxygen sensor model only)
6. Speed sensor e :“CHECK ENGINE" light
7. AT control module f : Shift-yp indicator light
{A/T model only) (if equipped)
8. Diagnosis switch terminal on
junctionffuse block (Not for
West Germany spec. model.)
8-1. Diagnosis switch (West Ger-

I OMmaowr

. ECM

: Main relay

: EGR valve

: EGR modufator
1 Canister

: Monitor coupler
. |njector resistor

: BVSV

]-— California spec, model only

Fig. BE-11 Parts Location
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Electronic Control Moduie (ECM)

ECM is installed to the underside of the instru-
ment panel at the driver’s seat side.

ECM is a precision unit consisting of micro-
computer, A/D (Analog/Digital} converter, 1/0
{tnput/Qutput) unit, etc..

It is an essential part of the electronic control
system, for its functions include not only such a
major function as to control fuel injector, ISC
solenoid valve, fuel pump relay, etc. butalso self-
diagnosis function and fail-safe function as des-
cribed in the following section.

- W o ——

iz oilaTis— 2

2 g

1. ECM
2. Instrument panel
3. Steering wheel

Fig. 6E-15 ECM Location

Self-diagnosis function

ECM diagnoses troubles which may occur in the
area including the following parts when the igni-
tion switch is ON and the engine is running, and
indicates the result by turning on or flashing
“CHECK ENGINE" light.

Oxvygen sensor

Water temp. sensor

Throttle switch (M/T model) or throttie posi-
tion sensor (A/T model)

Air temp. sensor

Pressure sensor

Ignition signal

Speed sensor

EGR system (California spec. model only)
CPU (Central Processing Unit) of ECM

ECM and “CHECK ENGINE" light operate as

foliows.

e “"CHECK ENGINE' light lights when the igni-
tion switch is turned ON (but the engine at
stop) with the diagnosis switch terminal un-
grounded regardiess of the condition of Ele-
ctronic Fuel Injection system. This is only to
check to the "CHECK ENGINE” light bulb
and its circut.

¢ [ the avove areas of Electronic Fuel Injection
system is free from any trouble after the en-
gine start {while engine is running}, "CHECK
ENGINE” light turns OFF.

¢ When ECM detects a trouble which has occur-
red in the above areas, it makes “"CHECK
ENGINE™ light turn ON while the engine is
running to warn the driver of such occurrence
of trouble and at the same time it stores the
trouble area in ECM back-up memory.

(The memory is kept as it is evenif the trouble
was only temporary and disappeared immedi-
ately. And it is not erased unless the power to
ECM is shut off for 60 seconds or ionger.)
ECM also indicates trouble area in memory by
means of flashing of “CHECK ENGINE" light
at the time of inspection {i.e. when diagnosis
switch terminal is grounded and ignition
switch is turned ON).

NOTE:

o When a trouble occurs in the above areas

except EGR system and disappears soon while
the diagnosis switch terminal is ungrounded
and the engine is running, “CHECK ENGINE"
light lights and remains ON as long as the
trouble exists but it turns OFF when the
normal condition is restored.
When it is EGR system where a trouble
occurs, even if it is only a temporary one and
disappears soon, “CHECK ENGINE"” light
remains ON till the ignition switch is turned
OFF.
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rB/W

. “CHECK ENGINE" light
. Cluster [—

. .[J)aagn_osljfswnttt::; te;mmals No for West Germany
. Junction/fuse bloc spec. model

1

2

3

4

5. ECM
6. Sensed information
7. Output

8. Main relay

9. Ignition switch

NOTE:

West Germany spec. model is not provided with
a diagnosis switch terminal in the fuse box but
instead a diagnosis switch is installed to the
underside of the instrument panel as shown
below.

Fig. 6E-16 “CHECK ENGINE” Light Circuit

Fail-safe function

Even when a trouble has occurred in such area
of Electronic Fuel Injection system that includes
the following parts and a failure signal is sent to
ECM, control over the injector, 1SC solenoid
valve and others is maintained on the basis of
the standard signals and/or back-up program
prestored in the ECM while ignoring that failure
signal and/or CPU. This function is called “‘fail-
safe function”. Thus, with this function, a cer-
tain level of engine performance is available even
when some failure occurs in such area and dis-
ability in running is avoided.

¢ Water temp. sensor

e Throttle switch {M/T model) or throttle posi-
tion sensor (A/T model}

Speed sensor

Air temp, sensor

Pressure sensor

CPU in ECM
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Pressure (intake manifold absolute pressure)
Sensor ({PS)

This sensor senses pressure change in the intake
manifoid and converts it into voltage change. It
consists of a semi-conductor type pressure con-
verting element which converts a pressure change
into an electrical change and an electronic circuit
which amplifies and corrects the electric change.
The ECM sends a 5-volt reference voltage to the
pressure sensor. As the manifold pressure changes,
the electrical resistance of the sensor also changes.
By monitoring the sensor output voltage, ECM
knows the manifold pressure {intake air volume).

4 5

MALRRRIRRNN =
b

u\\\\\l’\\\\ N

. Qutput voltage

Reference voltage

. Ground

Semi-conductor type
pressure converting element
Electronic circuit {IC)
Intake manifold pressure
{Vacuum}

sops

o o

Fig. 6E-17 Pressure Sensor

Qutput voltage {V)
LOW -t High

Low - = High
(High vacuum} Intake manifold

{Low vacuum)
prassure (mmHg)

Fig. 6E-18 Output Characteristic

ECM uses the voltage signai from the pressure
sensor as one of the signals to control fuel
injector, ISC solenoid valve, shift-up indicator
light and EGR VSV ({if equipped).

Throttle Switch (M/T model only)

The throttle switch consisting of 2-contact
peints (idle switch and wide open switch) is
connected to the throttle valve shaft on the
throttle body, and detects the throttle valve
opening.

The throttle opening in the idle state is detected
by means of the idle switch which turns ON in
that state,

The wide open state is detected by the wide
open switch which turns ON in that state.

By monitoring thier ON/OFF signals, ECM
detects the throttle valve opening.

Fully
clo

Idle signal

To ECM {(Ground)

. Wide open signal

ldle switch

. Wide open switch

. Idle switch ON

. Wide open switch ON

Fully
open

NoOhwh o

Fig. 6E-19 Throttle Switch

ECM uses the ON/OFF signals from throttle
switch as one of the signals to control fuel injec-
tor, ISC solenoid valve, shift up indicator light
and EGR VSV (if equipped).
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Throttle Position Sensor (TPS)

{(A/T model only)

The throttle position sensor consisting of a
contact point (idle switch} and a potentiometer
is connected to the throttle valve shaft on the
throttle bedy, and detects the throttle valve
opening.

The throttle opening in the idle state is detected
by means of the contact point which turns ON
in that state,

But beyond that the full opening is detected by
the potentiometer as follows.

A 5-volt reference voltage is applied to the sensor
from ECM and as its brush moves over the print
resistance according to the throttle valve open-
ing, the output voltage varies accordingly.

By monitoring the ON/OFF signal and sensor
output voltage, ECM detects the throttle valve
opening.

. Reference voltage
Output voltage
ON/OFF signat
Ground
Resistance

Brush

Rotor

NeOAWN =

4321

Fig. 6E-20 Throttle Position Sensor
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Throttle valve opening
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Fig. 6E-21 Output Characteristic

ECM uses the signal from TPS as one of the
signals to control fuel injector, ISC solenoid
valve and EGR VSV {if equipped).

Also, ECM converts the voltage signal from
TPS into ON/OFF signal and sends it to A/T
control module, where it is used as one of the
signals to control the automatic transmission.

Air Temperature Sensor (ATS)

Located at the side of air cleaner case, this
sensor constantly measures the temperature of
the air entering there and converts a change in
the air temperature into that in resistance throu-
gh its thermister. That is, as air temperature
lowers, resistance increases and as it rises, resi-
stance decreases. As air density of the intake air
varies with variation in temperature, ECM, by
monitoring the resistance, adjusts the amount of
fuel injection according to the air temperature,

Water Temperature Sensor (WTS)

Located at the side of throttle body, this sensor
measures the temperature of the engine cooling
water and converts its change into that in resi-
stance through the thermister like the air tem-
perature sensor,

That is, as cooling water temperature lowers,
resistance increases and as it rises, resistance
decreases.

By monitoring the resistance of the water tem-
perature sensor, ECM detects the engine cooling
water temperature and that affects most systems
under the control of ECM.

Resistance
Low #——————= Hjgh

Loy - # High
Temperature

Fig. BE-22 Air/Water Temperature Sensor Characteristic
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Oxygen Sensor

The oxygen sensor is located on the exhaust
manifold to detect the concentration of oxygen
in the exhaust gases. It consists of the zirconia
element (with thin platinum surface coating)
which generates electromotive force, lead wire
which draws out the electromotive force and
cover and housing which protect the zirconia
element from damage.

The zirconia element, by its property, generates
the electromotive force when a difference in ox-
ygen concentration exists between its faces. As
its temperature rises, the change of the electro-
motive force is amplified by catalytic reaction of
the platinum. The oxygen sensor makes use of
this property. As atmosphere is introduced into
the oxygen sensor, the inside of the zirconia
element is exposed to the atmosphere and out-
side to exhaust gases. Thus the difference in con-
centration between the inside and the outside of
the zirconia element varies with the oxygen con-
centration in the exhaust gases.

The large concentration difference results in
about 1V of the electromotive force and small
difference results in about OV. To put in other
words, if the amount of oxygen in the exhaust
gases is less (air-fuel mixture is richer than the
stoichiometric mixture}, about 1V of electro-
motive force is generated and if more (air-fuel
mixture is leaner than the stoichiometric mix-
ture), almost none is generated.

in this way, the oxygen sonsor detects whether
the oxygen concentration is high or low (or the
mixture is leancer or richer than the stoichio-
metric mixture).

Stoichiometric
10r airfulel ratio
|
1
i
’5 1
[+
o
s
s 05}
>
2
| =
@
L]
1
|
0 1
——— Air fuel ratio —
Rich Lean

Fig. 6E-23 Output Characteristic

2

3

4 1. Terminal post
2. Insulator

& — 5 3. Zirconia element

4. Element cover
5. Atmosphere
6.

Exhaust gases

Fig. 6E-24 Oxygen Sensor

Speed Sensor

The speed sensor consisting of the lead switch
and magnet is built in the speedometer. As the
magnet turns with the speedometer cable, its
magnetic force causes the lead switch to turn
ON and OFF. Such ON/OFF frequency increases
or decreases in proportion with the car speed
and is sent to ECM as pulse signals.

ECM uses it as one of the signals to control the
ISC solenoid valve and shift-up indicator light.

1. Speed sensor
2. Magnet
3. Speedometer ass'y

Fig. 6E-25 Speed Sensor
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Ignition Signal

This signal is sent from the ignition coii primary
circuit,

ECM detects the engine speed through this
signal and uses it as one of the factors for con-
trolling various devices.

Engine Start Signal

This signal is sent from the engine starter circuit.
Receiving it, ECM judges whether the engine is
cranking or not and uses it as one of the signals
to control the fuel injector and fuel pump relay.

“RY 4D 42" or “L" Range Signal

(A/T mode! only)

This signal is sent from A/T control moduile as a
battery voltage signal only when A/T is in “R”,
#D*, 2" or "L" range. Thus, ECM judges
whether A/T is in one of the above ranges or
otherwise {i.e. in “P” or N’ range) and uses it
as one of the signals to controi the fuel injector
and 1SC solenoid valve.

Hlumination Light Signal (If equipped)

This signal is sent from the illumination light
circuit. It is used to reduce intensity of the shift-
up indicator light when the illumination light is
ON,

Air-Conditioner Signal (Car with air-condi-
tioner ohly)

This signal is sent from the air-conditioner circuit,
ECM detects whether the air-conditioner is ope-
rating or not through the signal and uses it as
one of the signals for controlling ISC solenoid
valve operation.

Battery Voltage

The fuel injector is driven by its solenoid coil
based upon the ECM output signal.

There is some delay called as “Ineffective injec-
tion time’, which doesn’t provide fuel, between
ECM signal and valve action.

As the ineffective injection time depends on the
battery voltage, ECM takes voltage information
to compensate it in fuel injection time.

Diagnosis Switch Terminal

There are two diagnosis switch terminals; one
included in the junction/fuse block and the
other in the monitor coupler in the engine room.
When either diagnosis switch terminal is ground-
ed, a diagnosis signal is fed to ECM which then
outputs self-diagnosis code and at the same time
fix the ON time of ISC solenoid valve constant.

e T

Mot for West
Germany spec.
model

1. Junctionffuse block A: AJ/F duty check terminal
2. Diagnosis switch terminal  B: Diagnosis switch terminal
3. Monitor coupler C: Ground terminal

D: Test switch terminal

Fig. 6E-26 Diagnosis arnd Test Switch Terminals
NOTE:

West Germany spec, model is not provided with
a diagnosis switch terminal in the fuse box but
instead a diagnosis switch is installed to the
underside of the instrument panel as shown
below.

1. Diagnosis switch

Fig. 6E-26-1 Diagnosis Switch (West Germany Spec.
Model only)

Test Switch Terminal

The test switch terminal is included in the moni-
tor coupler.

When both test switch terminal and diagnosis
switch terminal are grounded, ECM outputs
A/F duty through the A/F duty check terminal.
Also, “CHECK ENGINE"” light stays ON at this
time, but it is nothing abnormal.
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FUEL INJECTION CONTROL SYSTEM * Asynchronous injection

In this system, ECM controls the time (amount} When the throttle valve is opened from its idle
and timing of the fuel injection from the fuel in- position, the injector injects fuel in addition
jector into the throttle body according to the to synchronous injection independently of
signals from the various sensors so that suitable the ignition signal.

air/fuel mixture is supplied to the engine in each

driving condition. o iscton % g

Injection Timing o o . :fl;;der I.s. . ESs |Ls
Thre are two types of injection timing. One is No. 3 Z

’synchronous injection’ in which injection is eylinder | E°S - P.8. | E.S
synchronous with the ignition signal and the No. 4 b s g cs les
other is ‘““asynchronous injection” in which oylinder § "™ ' I
injection takes place independently of the igni- E’V"Ii'nzder c.s. - Ls. |cs
tion signal. a

Fig. 6E-28 Asynchronous Injection

+ Synchronous injection
Normally, the injector injects fuel at every
ignition signal. But when the engine cooling
water temperature is low immediately after its
start, the injection time for one ignition cycle
is divided into some and injection takes place
accordingly.

eie® 9 B

R

!

is PN
w“ > EA
7 = A " ”
% % 22 23] ]
Ne.1 B 4 5 7 i
evlinder 1 b % M E.S. B LS
yiinder i % % 7 i
% i 57 25 Yy
25 I3 2% 7] H
No.3 1 Z 7 i
evlinder B 2 %4 % # E.S
vineer i % 7 i i
% 7 Z :
2% jh %51 77| I
FH 22 ) A 5%
No.4 . 7 p.s
. K % H 27 -5
cylinder 7
27 24 E43 2% tTA
e l’ 33 r, HA
No.2 [ s
47 72 .
cylinder 7 i e £ i
Z2 %7 K3 72 27
-3 -l O (=]
crank anglel=— 1805 lw—1802 sl «—180s]e—180»l
P£.8. ....Power stroke
E.S. ....Exhaust stroke
1.5. ....Intake stroke
C.S. ....Compression stroke

Fig. 6E-27 Synchronous Injection
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Injection Time (amount of injection)

The factors to determine the injection time are
the basic injection time which is calculated on
the basis of the engine speed and the intake
manifold pressure (amount of the intake air) and

various compensations which are determined
according to the signals from various sensors
that detect the state of the engine and driving
conditions.

. ECM
(I = A Engine speed
gnition coi = . —
??S'C. Injection i
. injection P ime »| Injector
Intake manifold pressure time
( Pressure sensor . .
Intake air T
temperature »>
(ATs >
Engine cooling
water temperature
(wTs P >

Engine start signal

(Engine starter circuit

02 Concentration

(Oxygen sensor

Throttle valve opening

Compensation

y

(TSor TP

Car speed

C’Speed sensor

Battery voltage

Y

( Battery

A/T control module
(A/T mode! only)

lJRl‘l llDll ll2l’l or
“L” range signal

\/ URVAUAVAURURYAVIRW

Fig. 6E-29 Parameter Diagram for Fuel Infection Control System

Intake air temperature compensation
As the intake air volume varies with the tem-
perature, it is compensated for its temperature.

Enriching compensation while engine starting
In order to improve starting performance,
enriching compensation at start is carried out.

Enriching compensation after engine start

For a certain time after the engine is started, air/
fuel mixture enriching compensation is made so
as to stabilize the engine speed. The amount of
compensation varies depending on the engine
cooling water temperature and it is the largest
immediately after the engine start and after that,
it reduces gradually,

Enriching compensation while warming up

When the engine is cold, enriching compensa-
tion is made to ensure good driveability till the
engine cooling water temperature reaches the
specified level. The amount to enrich the air/fuel
mixture is decreased as the temperature rises.

Power enriching compensation

To ensure smooth acceleration and good driveabi-
lity under the high load driving condition, en-
riching compensation is carried out when the
throttle valve opening is larger than specification.
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Enriching compensation when accelerating

To ensure smooth acceleration, enriching com-
pensation is carried out when the intake mani-
fold pressure varies by more than a specified
amount druring acceleration. The amount of
compensation is determined according to the
engine cooling water temperature and how much
the intake manifold pressure varies.

Leaning compensation when decelerating

To obtain a proper air/fuel mixture ratio during
deceleration, leaning compensation is carried out
when the intake manifold pressure varies by
more than a specified amount during decelera-
tion.

Battery voltage compensation

A power voltage drop delays the mechanical
operation of the injector. Then the actual injec-
tion time becomes shorter for the time that ele-
ctricity is supplied to the injector. To compensate
this, the electricity supply time is made longer
when the voltage is lower.

Base air/fuel ratio compensation

The air/fuel ratio may vary due to such factors
as variation in each engine itself and aging, To
compensate such variation, feed back compensa-
tion is used and base air/fuel mixture ratio is
adjusted to a proper level for feed back compen-
sation,

Fuel cut

Fuel injection stops (with operation of the in-
jector prevented) when decelerating (i.e. when
the throttle valve is at idle position and the
engine speed is high), so that unburned gas will
not be exhausted and it starts again when above

conditions are not met.
The fuel injection also stops when the engine

speed exceeds about 6,800 r/min to prevent over-
run which affects the engine adversely and it
starts again when the engine speed reduces to
less than about 6,600 r/min.

Leaning compensation when EGR valve is
operating (For California spec. model only)

To ensure proper air/fuel mixture ratio even
while EGR valve is open, leaning compensation
is carried out when EGR VSV is ON.
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Air/fuel ratio feed back compensation
It is necessary to keep the air/fuel mixture close
to the theoretical air/fuel ratio (14.7) to obtain
efficient performance of the 3-way catalyst and
high clarification rate of CO, HC and NOx in
the exhaust gas. For that purpose, ECM operates
as follows. It first compares the signal from the
oxygen sensor with a specified reference voltage
and if the signal is higher, it detects that the air/
fuel ratio is richer than the theoretical air/fuel
ratio and reduces fuel. On the other hand, if the
signal is lower, it detects that the air/fuel ratio is
leaner and increases fuel. By repeating these
operations, it adjusts the air/fuel ratio closer to
the theoretical air/fuel ratio.
1)When oxygen concentration in the exhaust
gas is low, that is, when the air/fue! ratio is
smaller than the theoretical air/fuel ratio (fuel
is richer}, electromotive force of the oxygen
sensor increases and a rich signal is sent to
ECM.

2) Upon receipt of the rich signal, ECM decreases
the amount of fuel injection, which causes
oxygen concentration in the exhaust gas to
increase and electromotive force of the oxygen
sensor 1o decrease. Then a lean signal is sent
to ECM.

3)As ECM increases the amount of fuel injec-
tion according to the lean signal, oxygen con-
centration in the exhaust gas decreases and
the situation is back to above 1).

This control process, however, will not take place
under any of the following conditions.

e At engine start and when fuel injection is
increased after engine start

When engine cooling water temperature is low
When highly loaded and fuel injection is
increased

At fuel cut

When oxygen sensor is cold

When engine is renning at high speed (higher
than about 4000 r/min).

ECM

injector

Oxygen sensor
Voltage signal
Injection signal
Air/fuel mixture
Exhaust gas
Sensed information

PO RNS

Signal to decrease amount of
fuel injection

Signal to increse amount of
rfuel injection

i High voltage
; ECM Low voltage
=== [t — - —— = -:
‘y ¥ 1
OXYGEN
INJECTOR SENSOR
! T
Il A/F mixture Oxygen
1 becomes concentration !
L.ficher. ___ _ _ _ decreases. | _
A/F mixture Oxygen
becomes concentration
leaner. increases.

Fig. 6E-30 A/F Ratio Feed Back Compensation
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FUEL PUMP CONTROL SYSTEM e For 2 seconds after ignition switch ON,

ECM controls ON/OFF operation of the fuel e While cranking engine (while engine start
pump by turning it ON via the fuel pump relay signal is inputted to ECM).

under any of the following conditions. ¢ While ignition signal is inputted to ECM

11
10 g
W/R —"
L
8 L wie— N
BIW (
PiW 8 Aﬂh
3, EEEEE W S e
— i - - -~ -
[ } I r:p—— - — — —
l ! 5 B0 \
! L A1
;3 {~B/R-- B2o}—] 4 = ] 2
dj -
@ \ﬁ_ T \
7 PN 86 v . 3

1. Fuel tank 7. Battery

2. Fuel pump 8. Clutch switch

3. lgnition coil {For M/T model only}
4. Noise suppressor 9. Main switch

5. ECM 10. Main relay

6. Starter 11. Fuel pump relay

Fig. 8E-31 Fuel Pump Circuit
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ISC SOLENOID VALVE CONTROL SYSTEM

This system controls the bypass air flow by

means of ECM and ISC solenoid valve for the

following three purposes.

® To keep the engine idle speed as specified at
all times

The engine idle speed can vary due to follow-

ing reasons.

* { oad applied to engine {when electric load
is applied, automatic transmission is shifted
to “R’, D" “2" or “L" range, air-condi-
tioner is turned ON, etc.)

* Variation in atmospheric pressure

* Change in engine itself with passage of time

* QOther factors causing idle speed to change

¢ To improve starting performance of engine
& To compensate air/fuel mixture ratio when
decelerating (Dash-pot effect)

Operation

ISC solenoid valve opens the bypass air passage
when it is turned ON by ECM and closes it when
turned OFF.

ECM detects the engine condition by using signals
from various sensors and switches and while
repeating ON and OFF cycle of ISC solenoid
valve at a certain rate (12 times a second), it
controls bypass air flow by increasing and de-
creasing its ON time within a cycle.

While the engine is cranking, ECM keeps I1SC
solenoid valve ON so as to obtain better start of
the engine. After the engine has started, it re-
duces ON time gradually to maintain the idle
speed as specified.

When the accelerator pedal is depressed (throttle
valve is at other than idie position), ECM keeps
ISC solenoid valve ON. When decelerating, on
the other hand, it reduces its ON time gradually
(thereby reducing the bypass air flow gradually)
to adjust air/fuel mixture to an optimum ratio
for combustion.

When the car is at a stop, the throttle valve is at
the idle position and the engine is running, ECM
controls the bypass air flow by increasing or
decreasing ON time of ISC solenoid valve so that
the engine speed is kept at a specified idle speed.

With an air-conditioner equipped car, when the
air-conditioner is ON, a certain amount of the
bypass air is supplied by the air-conditioner VSV
independently of this system. The bypass air
supplied by this system is used for fine control
to keep the idle speed as specified.

NOTE:

This system automatically adjusts the engine
idle speed to specification by means of ECM.
If such specified idle speed is not available, it is
necessary to adjust the basic idle speed with the
idle speed adjusting screw as follows. With the
diagnosis switch terminal grounded and ON time
of ISC solenoid valve fixed constant, adjust the
engine idle speed as specified.

Engine idle speed specifications at engine normal
operating temperature are as follows.

{Unit: r/min)
Air-condi- Air-condi-
tioner OFF tioner ON
M/T modei 650 £ 50 900 £50

At “P" or

PN 750 £ 50 850150
N’ range

A/T
mode] At llRf" lfDll“
"2 or LY 650+ 50 750 £ 60
range
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Throttle body
1SC solenoid valve
Air cleaner

ECM

Engine speed

Throttle valve opening

Engine cooling water
temperature

A

Car speed

Barometric pressure

A

A

”R"‘ “D"' lt2ll or ArLl'
range signal

Airconditioner ON
signal

Ignition coil or crank
angle sensor

Throttle switch or
throttle position sensor

Water temperature
sansor

Speed sensor

Pressure sensor

A/T control module
{For A/T model only)

Airconditioner

amplifier

PO

Silencar

1SC solenoid ON
valve

OFF

‘ON time
K cycle
{constant)

Diagnosis signal Diagnosis switch

terminal

Fig. 6E-32 ISC Solenoid Valve Control System

EXHAUST GAS RECIRCULATION (EGR)
CONTROL SYSTEM (For California specifica-
tion model only)

TFhis system controls the formation of NOx
emission by recirculating the exhaust gas into
the combustion chamber through the intake
manifold.

The EGR valve is controlled by EGR modulator
and VSV controlled by ECM according to signals
from various sensors.

The diaphragm mounted in the EGR modulator
is operated by back pressure of the exhaust gas
to open and close the valve. By this opening and
closing action of the valve, the EGR modulator
controls the vacuum transmitted to the EGR
valve,

Under a low load condition such as low speed
driving, the exhaust pressure is low. {n this state,
the diaphragm in the EGR modulator is pushed
down by the spring force and the modulator
valve opens to allow the air into the vacuum
passage from the outside.

As a result, the vacuum transmitted to the EGR
valve becomes smaller and so does the opening
of the EGR valve.

Thus, less amount of exhaust gas is recirculated
to the intake manifold.

Under a high load condition such as high speed
driving, on the other hand, the exhaust pressure
is high. By the high exhaust pressure, the dia-
phragm in the modulator is pushed up and closes
its valve. As the air does not enter the vacuum
passage in this state, the vacuum transmitted to
the EGR valve grows larger and so does the
opening of the EGR valve.

Thus, larger amount of exhaust gasisrecirculated
to the intake manifold.

Under any one of the following conditions, ECM
closes the vacuum passage of VSV. In this state,
as the vacuum is not transmitted to the EGR
valve, it remains closed,
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When engine cooling water temperature is low.
When throttle valve is at idle position.

When engine is running under high load.
When intake manifold pressure is low,

Other than the above, EGR valve opens and
closes in accordance with the EGR modulator

operation,

6 5
————a |
| 4
—
-0
7 /¢
1
11
/|
L ™
8
- 1 1/7
& I
C!
1. EGR vaive 6. Noise suppressor 12. WTS
2. EGR modulator 7. Main fuse box 13. Pressure sensor
2-1. Modulator valve 8. Main switch 14, Exhaust gas
3. VSV 9. Battery 15. Air
4. ECM 10. Main relay 16. Vacuum
5. lgnition coil 11. TSor TPS
Fig. 6E-33 EGR System (For California spec. model only)
SHIFT-UP INDICATOR LIGHT CONTROL 1 s
SYSTEM (If equipped) A0 ()
This system is intended for economical driving i
by using proper gear positions. When the follow- B/W sb
ing conditions are all met, it turns ON the shift-
up indicator light included in the meter cluster, 2
but for 5 seconds at the longest, so as to urge 5 -—
the driver to shift up the gear. 4 /8l ?:f';,mation
e Car speed is higher than 5 km/h {3.1 mile/h) JS—
e Both idle switch and wide open switchare OFF | W": w
e Engine speed is higher than a specified speed 1. Shift-up indicator light
{The specified engine speed varies with the 2. ECM
. . . . @ 5 © 3. Main relay
intake manifoid pressure and engine cooling 4. Ignition switch
water temperature,) 5. Battery

To ensure better visibility of the shift-up indica-
tor light, its intensity is reduced when the meter
illumination light is turned ON.

Fig. BE-34 System Circuit
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THROTTLE VALVE OPENING SIGNAL
OUTPUT FOR A/T

Receiving the throttle valve opening signal from
the throttle position sensor, ECM converts it
into the three ON/OFF signals and sends their
signals to A/T control module through A17, A9,
and Al8 terminals. Then A/T control module
uses them as the signals to control the automatic
transmission,

- |
0 D |-

Fig. 6E-35 ON/OFF Signal Diagram

———Lg- a4 2 1
Lg/w—eA1S  A17
1 La/Y —9A3
L—LQIB—_ Al AQ
Al8o—»

B/W W/BI-RB81
. B7 B6
w
.o\..o_l

AJ/T control module
ECM

TPS

. Mzin relay

. lgnition switch
Battery

OmaN

Fig. 6E-36 Signal Output Circuit
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DIAGNOSIS

ECM has a system self-diagnosis function as des-
cribed previously (p. 6E-20).

Investigate where the trouble is by referring to
“Diagnostic Flow Chart”” and ““Diagnostic Code”
in this section.

PRECAUTIONS IN DIAGNOSING TROUBLES

[PRECAUTIONS IN IDENTIFYING

DIAGNOSTIC CODE}

¢ Before identifying diagnostic code indicated
by “CHECK ENGINE" light, dont disconnect
couplers from ECM, battery cable from bat-
tery, ECM ground wire harness from engine or
main fuse.
Such disconnection will erase memorized
trouble in ECM memory.

¢ |f abnormality or malfunction lies in two or
more areas, "CHECK ENGINE" light indicates
applicable codes three times each,
And flashing of these codes is repeated as
long as diagnosis switch terminal is grounded
{spare fuse is connected or diagnosis switch
turned ON) and ignition switch is held at ON
position,

e Take a note of diagnostic code indicated first.

[INTERMITTENT TROUBLES]
® There are cases where “CHECK ENGINE”
light indicates a diagnostic code representing
a trouble which occurred only temporarily
and has gone. In such case, it may occur that
good parts are replaced unnecessarily. To
prevent such an accident, be sure to follow
instructions given below when checking by
using ““Diagnostic Flow Chart™.
* When trouble can be identified, that is, it
is not an intermittent one:
Check sensor (actuator}, wires and each
connection and if they are all in good con-
dition, substitute a known-good ECM and
recheck.
* When trouble can not be identified but
“CHECK ENGINE" lightindicatesa trouble
code:

Diagnose trouble by using that code No. and
if sensor (actuator}, wires and each connec-
tion are all in good condition, erase diagnos-
tic code in ECM memory. Then conduct a
test runand check what “CHECK ENGINE"
light indicates. Only when it indicates trou-
ble code again, substitute a known-good
ECM and check again.

If it indicates not trouble code but normal
code No. 12, it means that an intermittent
trouble did occcur and has gone. In this case,
check wires and connections carefully again.

[NOTES ON SYSTEM CIRCUIT INSPECTION]
e Intermittent trobles

Most intermittent problems are caused by

faulty electrical connections or wiring.

Perform careful check of suspect circuits for:

— Poor mating of coupler halves, or terminals
not fully seated in coupler body (backed
out).

— Improperly formed or damaged terminals.
All coupler terminals in problem circuit
should be carefully reformed to increase
contact tension.

— Poor terminal to wire connection.

MNever connect any tester {voltmeter, chmme-

ter, or whatever) to ECM when its coupler is

disconnected. Attempt to do it may cause
damage to ECM.

Never connect an ohmmeter to ECM with its

coupler connected to it. Attempt to do it

may cause damage to ECM and sensors.

Be sure to use a voltmeter with high impedan-

ce (MQ/V minimum) or a digital type vol-

tmeter. Any other voltmeter should not be
used because accurate measurements are not
obtained.
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e When checking voltage at each terminal of the
coupler which is connected to ECM, be sure
to connect negative probe to body ground
and using service wire, connect ECM case to
body ground as shown in Fig. 6E-37. Any
other way is prohibited even by accident.
Applying probes of voltmeter improperly
may cause the sensor of ECM to be shorted
and damaged.

. ECM

. Couplers

. Body ground
. Service wire

Fig. 6E-37 Checking Voltage

¢ For ECM coupler terminal positions (A1,

A2 .. .to Al8 and B1, B2 ... to B12), refer
to Fig. 6E-38.

A10]A1] ]a12|A13|A14[AIS1A16] ATTRAIR B7 | B8 ] 89 |B10[BI1)B12

1. Coupler lock

Fig. BE-38 Coupler Terminal Position {Viewed from

Wire Harness Side)

When disconnecting and connecting coupler,
make sure to turn ignition switch OFF.

When checking connection of terminals,
check its male half for bend and female half
for excessive opening and both for locking
{looseness), corrosion, dust, etc.

When connecting a probe of chmmeter, volt-
meter, etc. to coupler terminal, be sure to
connect it from wire harness side of coupler.

3 1. Coupler
2. Probe
3. Wire harness

Fig. 6E-39 Connecting Meter Probe



ELECTRONIC FUEL INJECTION SYSTEM 6E-37

¢ When connecting meter probe from terminal
side of coupler because it can’t be connected
from harness side, use extra care not to bend
male terminal of coupler or force its female
termina! open for connection.
In case of such coupler as shown below, con-
nect probe as shown below to avoid opening
female terminal.
Never connect probe where male terminal is
supposed to fit.

1. Coupler
2. Probe
3. Where male terminal fits

Fig. 6E-40 Connecting Meter Probe

¢ Before measuring voltage at each terminal,
check to make sure that battery voltage is
11V or higher. Such terminal voltage check at
low battery voltage will lead to erroneous dia-
gnosis.

Fig. BE-41 Checking Battery Voltage
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DIAGNOSTIC FLOW CHART

START =

l

Does “CHECK ENGINElight
turn ON when ignition switch
is turned ON (without start-
ing engine.}?

NO

¥ YES

Connect spare fuse to diagne-
sis switch terminal (ground-
ing} and observe ‘‘CHECK
ENGINE” light. (For West
Germany spec. model, turn
diag. switch ON.)

YES

Y

NO

Proceed to chart A-2. ("CHE-
CK ENGINE” light circuit
check.}

» Does engine start?

Tage
-

Proceed to chart A-1. (ECM
power and ground circuit
check.)

Y

Not for West Germany spec, model

1. Junction/fuse block
2. Diagnosis switch terminals

West Germany spec, model

1. Diag, switch

Remains ON

¥ Flashes

Is diagnostic code No. 12 in-
dicated?

YES

¥ NO

Check and repair according to
flow chart corresponding to
that code No.

!

1. Disconnect spare fuse from
diagnosis switch terminal
or turn diag, switch OFF.

2. Disconnect battery nega-
tive cable for 60 sec. to
erase diagnostic code stor-
ed in ECM memory and
reconnect it.

3. Warm up engine to normal
operating temperature.

4. Connect spare fuse to dia-
gnosis switch terminal or
turn diag, switch ON.

5. Is diagnostic code No. 12
indicated then?

Y

Are engine basic parts des-
cribed in SECTION 6 "EN-
GINE DIAGNOSIS' in good
condition?

Y

Proceed to chart A-3. {**CHE-
CK ENGINE"” light circuit
check.)

Proceed to "TROUBLE DIA-
GNOSIS™ (p. BE-58.)

Check Electronic Fuel Injec-
tion system parts that are not
indicated by selfdiagnosis
function,

Repair or replace.

NO

Yy YES

Disconnect spare fuse from
diagnosis switch terminal or
turn diag. switch OFF.

Y

Is trouble corrected?

NO

Y

Y YES
END

Fig. 6E-42 Diagnostic Flow Chart for Electronic Fuel Injection System
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DIAGNOSTIC CODE TABLE

EXAMPLE: THROTTLE SWITCH (THROTTLE POSITION SENSCR FOR A/T) FAILURE (CODE NO. 21)

CODE NO. 21 CODE NO. 21 CODE NOQ, 21
“CHECK ENGINE" 2 1 1 2 1
light turn ON T fotnl e = — )
OFF —» —[|- U | l L U |
' oLt - - —_—
03 0.3 {sec)
DIAGNOSTIC CODE
DIAGNOSTIC AREA DIAGNOSIS
NO. MODE
1 2 "
12 Normal This code appefars. whe'n_none of the other codes
__[ |__| U l_ {Below codes) is identified.
1 3
13 I | | ” I I I Oxygen sensor
1 4
4
! _n_n.ﬂ.mL Water temperature
5 sensor
15
91 2 ! Throttle switch
_l-u-l_ﬂ_ (M/T model only)
2 1
21 I " | I I Throttle position
> > sensor {(A/T moadel
22 [l” | | n only)
2 3
Air temperature
2 5 sensor Diagnose trouble according to “"DIAGNOSTIC
25 I “l l “ ” ”” | FLOW CHART" corresponding to each code No.
2 4
24 ”” I”””l Speed sensor
3 1
3 > Pressure sensor
4 1
41 ”I””l ” Ignition signal
5 1 EGR system
61 I “ ” ”l I | I l {California spec. model
only}
ON _J ECM ECM failure

Fig. 6E-43 Diagnostic Code Table
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A-1 ECM POWER AND GROUND CIRCUIT CHECK
(“CHECK ENGINE"” LIGHT DOESN'T LIGHT AT IGNITION SWITCH ON AND ENGINE DOESN'T
START THOUGH IT IS CRANKED UP.}

4 fom
W/RlB/W 5
Wel B
] w/al 81 86 OJ-B/8I
W/R
8
™" 6
7
1. Main fuse box
2. ignition switch
3. Circuit fuse
4. Main relay
5. ECM
6. ECM ground
7. Ground
8. Intake manifold
9. IS8C solenoid valve
Fig. 6E-44 ECM Power and Ground Circuit
1s operation of main
relay heard at ignition
switch ON?
¥ YES ¥ O
Is 15A main fuse in Are main and circuit
good condition? fuses in good condition?
NO
Y YES y N Y YES ¥
1. Disconnect ECM cou- Repair and Is main relay in good Repair and
pler with ignition replace. condition? replace.
switch OFF, {Check main relay re-
2. Is battery voltage ap- ferring to p. 6E-91.)
lied to B1terminal at
Lo X >
ignition switch ON? + NO
“ Y YES
®Poor relay-to-coupler Replace.
connection,
®"B/W’" wire open,
"B’ wire open or
V ®Poor “B* wire ground-
= D ing.

1. ECM coupler
disconnected
2. Body ground

To be continued
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Continued
|
l NO
YES ¥
®Pgor “B1” or "B6” connection, *"W/R"" wire open,
*'B/BI" wire open or ®Poor relay-to-coupler connection or
*Pgor “B/BI"’ wire grounding. ® “W/BI" wire open.
If wire and connections are OK, substitute If wire and connection are OK, check main
a known-good ECM and recheck, relay referring to p. 6E-91.

Fig. 6E-45 Diagnostic Flow Chart A-1 for ECM Power and Ground Circuit

A-2 “CHECK ENGINE” LIGHT CIRCUIT CHECK
(“CHECK ENGINE” LIGHT DOES NOT LIGHT BUT ENGINE STARTS.)

Sl

B9

. Main fuse

. lgnition switch

. Circuit fuse

. "CHECK ENGINE" light
. Combination meter

. ECM

-
DO EWN =

Fig. BE-46 “CHECK ENGINE” Light Circuit

1. With ignition switch turned
OFF, disconnect coupler
from ECM.

2. Body-ground terminal “B9"*
in couper disconnected.

3. Does “CHECK ENGINE”

llgtltt ';tuora?ON at ignition 2 1. ECM coupler disconnected
swiic ; 2. Body ground
NO » Bulb burned out, “V" wire
Y YES circuit open or “B/W' wire
Is coupter connected to ECM circuit open.

properly?

NO »{ Poor connection.

y YES

Substitute a known-good ECM
and recheck,

Fig. 6E-47 Diagnostic Flow Chart A-2 For “CHECK ENGINE* Light Circuit
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A-3 “CHECK ENGINE" LIGHT CIRCUIT CHECK
(CHECK ENGINE" LIGHT DOESN'T FLASH OR JUST REMAINS ON EVEN WITH SPARE FUSE
CONNECTED TO DIAGNOSIS SWITCH TERMINAL OR TURNED DIAG. SWITCH ON.)

2 1 1 [ Mot for West Germany spec. model)
Rovey 2 ==
l— Junction/
o @ 3 / fuse bloek

B8
BIW v 29 viv=o 303

i || B

Diag, switch terminal
é [West Germany spec. model oniy]
) 4 ;__

Combination meter ﬁ’
“'CHECK ENGINE™ light

ECM

Diagnosis switch terminal

Monitor coupler

. Body ground

Fig. 6E-48 “CHECK ENGINE” Light Circuit

@A RLON

Diag. switch

1. Disconnect ECM coupler
“B" with ignition switch
turned OFF.

2. Does "CHECK ENGINE™
light turn ON at ignition
switch ON?

YES N wire circuit shorted to
ground,

4

YNO

Is coupler “B" (terminal
“B8") connected to ECM
oroperly?

-»1  Poor connection.

¥ YES

1. Using service wire, ground
terminal “B8" with coupler
connected to ECM.

2. Does “"CHECK ENGINE"
light flash at ignition switch

ON?
e
es 2. Body ground
2 3. Service wire
YES | Spare fu§e open, faulty diag.
NO switch, “V/Y" wire circuit
Y open or poor “BY wire
Substitute a known-good ECM grounding,

and recheck.

Fig. BE-49 Disgnostic Flow Chart A-3 For “"CHECK ENGINE” Light Circuit
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CODE NO. 13 OXYGEN SENSOR CIRCUIT (SIGNAL VOLTAGE DOESN'T CHANGE)

NOTE:

¢ Before diagnosing trouble according to flow chart given
below, check to make sure that following system and
parts other than Electronic Fuel Injection system are in
goad condition,

1. ECM
2, ECM coupler
3. Oxygen sensor
4. Coupler — Air cleaner {clogged)
_/ — Vacuum leaks (air inhaling)
AsOE=———— o= — = — Spark plugs (contamination, gap}
iy a — High-tension cords {crack, deterioration)
— Distributor rotor or cap {wear, crack)
— Ignition timing
— Engine compression
3 ~— Any other system and parts which might affect A/F
mixture or combustion.
® |f code No. 13 and another code No. are indicated toge-
ther, the latter has priority. Therefore, check and correct
what is represented by that code No. first and then pro-
ceed to the following check.

Fig. 6€-50 Oxygen Sensor Circuit ¢ Be sure to use a voltmeter with high impedance (MQ/V
minimum) or digital type voltmeter for accurate measure-
ment.

1. Remove ECM and connect couplers to
ECM.

. Warm up engine to normal operating
temperature.

. Connect voltmeter between "“A6'" ter-
minal of ECM coupler and body ground.

. Maintain engine speed at 2000 r/min.
After 60 seconds, check voltmeter.

BWON

2. Body ground
3. Service wire

oV Remains unchanged Remains unchanged Deflects  between
at below 0.45V. at above 0.4bV. above and below
0.45V repeatedly.
Y Y l )
*Wire between sen- Maintain engine Poor AG connection Oxygen sensor and

sor and ECM open
or

®Poor connection.
If wire and con-
nection are OK, re-
place oxygen sen-
sor and recheck,

speed at 2000 r/min.
After 60 sec., dis-
connect vacuum
hose from pressure
sensor and check
veltmeter. Is voltage
0.45V or more?

¥y NO

YES

Faulty oxygen sen-
sor,

Poor A6 connection

or lean A/F mixture.

®Check pressure sen-
sor, WTS, ATS,
fuel pressure and
injector.
If ail above are
OK, check ECM
and its circuit re-
ferring to p. BE-67.

or rich A/F mixture.

o Check TS {TPS for
A/T model), clog-
ged pressure sensor
hose, pressure sen-
sor, ATS, WTS, fuel
pressure and injec-
tor.
if all above are
QK, check ECM
and its circuit re-
ferring to P. 6E-67.

its circuit (Air/fuel
ratio feed back sys-
tern) are in good
condition.
Intermittent trouble
or faulty ECM.
Recheck referring to
intermittent trou-
bie” on p. 6E-35.

Fig. 6F-51 Diagnostic Flow Chart For Code No. 13




6E-44 ELECTRON!C FUEL INJECTION SYSTEM

CODE NO. 14 WTS (WATER TEMPERATURE SENSOR) CIRCUIT (LOW TEMPERATURE INDICATED,
SIGNAL VOLTAGE HIGH)

3 4
A14 Grivi 1. ECM
A16 Lg/B 2. WTS
3 3. WTS coupler
l 2 4. ECM coupler
5 B. To other sensors
NOTE:
When Code Nos. 14, 23 and 32 are indicated
Fig. 6E-52 WTS Circuit together, it is possible that “Lg/B* wire is

open or A16 terminal connection is poor,

1. Disconnect WTS coupler with ignition
switch OFF.

2. With ignition switch ON, check voltage at
“Gr/W* wire terminal of WTS coupler.
Is it about 4 — BV?

1. WTS coupler disconnected
2. Rubber seal
3. Engine ground

¥ YES y N
1. Using service wire, connect WTS coupler “Gr/W™ wire open, poor Al14 connecticn or
terminals, “Gr/W** wire shorted to power circuit.
2. Check voltage at “"Gr/W' wire terminal of If wire and connection are OK, substitute
WTS coupler with ignition switch ON. a known-good ECM and recheck,
Is it below 0.15V?
\'
e 1
3 1. WTS coupler disconnected
2. Service wire
3. Engine ground
¥ NO ¥y YES
"Lg/_B" wire open or poor A16 connection. Poor WTS-to-WTS coupler connection or
If wire and connection are OK, substitute a faulty WTS.
known-good ECM and recheck. If connection and WTS are OK, intermittent

trouble or faulty ECM. Recheck referring to
“Intermittent trouble” on Fig.6E-35,

Fig. 6E-53 Diagnostic Flow Chart For Code No. 14
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CODE NO. 15 WTS (WATER TEMPERATURE SENSOR)}CIRCUIT {HIGH TEMPERATURE INDICATED,
SIGNAL VOLTAGE LOW)

4
1
Al4 Gr/W 1. ECM
Al6 ' Lg/B 2. WTS
3. Coupler
I 4. ECM coupler
5 6. To other sensors
Fig. 6E-54 WTS Circuit
1. Disconnect WTS coupler with ignition
switch OFF.
2. With ignition switch ON, isvoltage applied e S
to “Gr/W" wire terminal of WTS coupler Vv
4V or more? B 1
Griw
1. Sensor coupler
5 disconnected
3 2. Engine ground
3. Rubber seal
NO
¥ YES
Check WTS referring to P. 6E-90. “Gr/W” wire shorted to “'Lg/B” wire or
Is it in good condition? ground circuit.
If wire is OK, substitute a known-good
ECM and recheck,
NO
YES
Y Y
Intermittent trouble or faulty ECM. Faulty WTS. ]
Recheck referring to "intermittent trouble”
on p. 6E-35.

Fig. 6E-55 Djagnostic Flow Chart For Code No. 15
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CODE NO. 21 TS (THROTTLE SWITCH) CIRCUIT (BOTH IDLE SWITCH AND WIDE OPEN

FOR M/T MODEL SWITCH ON)
1. ECM
1 ° 2 3 2. T8
/ 3. Idle switch
A3 H—Lg/Y — 4. Wide open switch
A1604+—Lg/B— 5., ECM coupler

Fig. 6E-56 TS Circuit

1. Disconnect TS coupler with ignition
switch OFF.

2. Check T8 referring to P. 6E-85.
Is it in good condition?

NO

y YES Y

“Lg/Y*" wire or “Lg/W'' wire shorted to Fauity TS.
“'Lg/B'" wire.

If wire is OK, intermittent trouble or faulty
ECM.

Recheck referring to *‘Intermittent trouble’’
on p. BE-35.

Fig. 6E-57 Diagnostic Flow Chart For Code No. 21 (M/T Mode! Only)



ELECTRONIC FUEL INJECTION SYSTEM 6E-47

CODE NO. 21 TPS (THROTTLE POSITION SENSOR} CIRCUIT {SIGNAL VOLTAGE HIGH)

FOR A/T MODEL
2 4 1. ECM
5 2. ECM coupler
1 I L 3. TPS
Ad — ;N = / s 4. TPS coupler
8 - 5 ToPS
A15 o’ =
Al 3I Lg/Y ~od 6. To other sensors
AlS . Lg/B
I NOTE:
: Be sure to turn OFF ignition switch for this
check.

Fig. 6E-58 TPS Circuit

1. Disconnect TPS coupler.

Is it in good condition?

2. Check TPS referring to P. 6E-87.

¥ YES

yNO

1. Disconnect ECM coupler.

mals A4 and A15?

2. With TPS coupler disconnected, is there
continuity between ECM coupler termi-

1. ECM coupler
disconnected

y NO

/ ¥ YES

—_

. Disconnect PS coupler,
2. Connect TPS coupler.

3. Is resistance between ECM coupler termi-
nals A4 and A16 4,37 — 8.13 kQ2?

"Lg’* wire shorted
to ““Lg/W" wire.

¥ YES

\L NO

p.B6E-35.

Poor A16 connection, poor A15 connection
or ""Lg/W’" wire open. If connection and wire
are QK, intermittent trouble or faulty ECM.
Recheck referring to ““Intermittent trouble’ on

“Lg/B" wire open
or poor TPS-to-
“Lg/B" wire
connection.

Fig. 6E-89 Diagnostic Flow Chart For Code No. 21 (A/T Mode! Only)}



6E-48 ELECTRONIC FUEL INJECTION SYSTEM

CODE NO. 22 TPS (THROTTLE POSITION SENSOR) CIRCUIT (SIGNAL VOLTAGE LOW)

FOR A/T MODEL
2
5 4
// 1. ECM
1 La ' 2. ECM coupler
Ad oW 4 3. TPS
A15 " 4. TPS coupler
A3 Lo/Y 5. ToPS
A16 Lg/B 6. To other sensors
6

Fig. 6E-60 TPS Circuit

1. Disconnect TPS coupler with ignition 1. TPS coupler
switch OFF. disconnected
2. With ignition switch ON, is voltage applied \ 2. Engine ground
to ‘“‘Lg" wire terminal of TPS coupler
about 4 — 5V?
YES Y NO
Check TPS referring to p. 6E-87. “*Lg"* wire open, “’Lg” wire shorted to ground
Is it in good condition? cireuit or “Lg/B" wire or poor A4 connec-
tion,
If wire and connection are OK, substitute a
known-good ECM and recheck.
NO
¥y YES Y
““Lg” wire open, “'Lg/W’'’ wire shorted to Faulty TPS.
ground circuit or poor TPS-to-TPS coupler
connection.

If wire and connections are OK, intermittent
trouble or fauity ECM.

Recheck referring to ““Intermittent trouble’” on
p.6E-35.

Fig. 6E-61 Diasgnostic Flow Chart For Code No. 22 (A/T Mode! Only)



ELECTRONIC FUEL INJECTION SYSTEM 6E-49

CODE NO. 23 ATS (AIR TEMPERATURE SENSOR) CIRCUIT (LOW TEMPERATURE INDICATED,
SIGNAL VOLTAGE HIGH)

2
1 yd
A13 Gr
1. ECM
Al ' Lg/B: 2. ECM coupler
3. ATS
4. ATScoupler
s 5. To ther sensors

Fig. 6E-62 ATS Circuit

1. Disconnect ATS coupler with ignition

switch OFF.

2, With ignition switch ON, check voltage B
at “"Gr”’ wire terminal of ATS coupler.
Is it about 4 — BV?

. ATS coupler
disconnected
2. Rubber seal
3. Engine ground

y YES y e
1. Using service wire, connect ATS coupler “Gr'" wire open, poor A13 connection or
terminals. “Gr'" wire shorted to power circuit.
2. Check voltage at ""Gr** wire terminat of if wire and connection are OK, substitute
ATS coupler with ignition switch ON. a known-good ECM and recheck.
Is it below 0.15V?

1. ATS coupler
2. Service wire
3. Engine ground

NO
Y YES
Faulty ATS or poor ATS-to-ATS coupler “|g/B*" wire open or poor A16 connection.
connection. I1f wire and connection are OK, substitute a
If ATS and connection are OK, intermittent known-good ECM and recheck.

trouble or faulty ECM. Recheck referring to
“Intermittent trouble’” on P.6E-35.

Fig. 6E-63 Diagnostic Flow Chart For Code No. 23



6E.-50 ELECTRONIC FUEL INJECTION SYSTEM

CODE NO. 25 ATS (AIR TEMPERATURE SENSOR) CIRCUIT (HIGH TEMPERATURE INDICATED,
SIGNAL VOLTAGE LOW)

2
1 /
Al13 Gr

1. ECM

Al6 Lg/B 2. ECM coupter
3. ATS

3 4. ATS coupler

5 5. To other sensors

Fig. 6E-64 ATS Circuit

1. Disconnect ATS coupler with ignition
switch OFF.

2. With ignition switch ON, is voltage
applied to “Gr” wire terminal of ATS
coupler 4V or more?

. ATS coupler
disconnected

2. Rubber sea!

3. Engine ground

y YES o
Check ATS referring to p. 6E-89. "Gr'' wire shorted to ground circuit.
Is it in good condition? If wire is OK, substitute a known-good ECM

and recheck.
NO

y YES
Intermittent trouble or faulty ECM. Faulty ATS.
Recheck referring to “Intermittent trouble’’
on p. 6E-35,

Fig. 6E-65 Diagnostic Flow Chart For Code Neo, 25



ELECTRONIC FUEL INJECTION SYSTEM 6E-51

CODE NO. 24 SPEED SENSOR CIRCUIT {SPEED SENSOR SIGNAL NOT INPUTTED ALTHOUGH
FUEL {S KEPT CUT AT LOWER THAN 4000 r/min FOR
LONGER THAN 4 SECONDS)

3
” 4
2 1. ECM
@ 2. ECM coupler
Y/ 3. Speed sensor
A1 ﬁﬂ 5 4, Speedometer
/Bl 5. Coupler
NOTE:
Be sure to turn OFF ignition switch for this check.
Fig. BE-66 Speed Sensor Circuit
Does speedometer indicate car speed?
NO
y YES +
1. Disconnect ECM coupler with ignition Speed meter cable broken.

switch QFF,
. Connect ohmmeter between “A11” ter-
minal of ECM coupler and body ground. k
. Hoist front end of car and lock front
right tire,
. Turn front left tire slowly.
Does ohmmeter indicator deflect between
0 and o a few times while tire is turned
one revolution?

W N

. ECM coupler

disconnected
2. Body ground
YES
y NO L4
Check speed sensor referring to p. 6E-91. Poor A11 connection. If connection is OK,
Is it in good condition? intermittent trouble or faulty ECM.
Recheck referring to “‘Intermittent trouble™
on p, BE-35.
¥ YES yNO
"Y/G" wire open, “B/BI" wire open, poor Faulty speed sensor. J
coupler-to-meter connection or poor “B/BI""
wire ground.

Fig. 6E-87 Diagnostic Flow Chart For Cade No. 24



6E-52 ELECTRONIC FUEL INJECTION SYSTEM

CODE NO. 31 PS (PRESSURE SENSOR) CIRCUIT (SIGNAL VOLTAGE LOW — LOW PRESSURE —
HIGH VACUUM}

T E L\
1 G E 1. ECM
Ad » vin 2. ECM coupler
Lg/R 3. PS
A5 o Vout 4. PScoupler
Al6 Lo Ground 5. To TPS {A/T model only}
6. To other sensors
6
Fig. 6E-68 PS Circuit

1. Disconnect PS coupler with ignition switch

OFF.
2. With ignition switch ON, isvoltage applied Lo

to “Lg” wire terminal of PS coupler

about 4 — 5Vv?

1. PScoupler
2. Engine ground
y YES +N°
Check PS referring to p. 6E-84. Lo’ wire open, “Lg’’ wire shorted to ground
I5 it in good condition? circuit or poor A4 connection.
If wire and connection are OK, substitute
a known-good ECM and recheck.
yYES / NO

“Lg/R" wire shorted to ground circuit or poor Faulty PS,

PS-to-PS coupler connection.

If wire and connections are OK, intermittent
trouble or faulty ECM.

Recheck referring to ““Intermittent trouble’”
on p.6E-35.

Fig. 6E-69 Diagnostic Flow Chart For Code No. 31



ELECTRONIC FUEL INJECTION SYSTEM 6E-53

CODE NO. 32 PS {PRESSURE SENSOR) CIRCUIT {SIGNAL VOLTAGE HIGH — HIGH PRESSURE —
LOW VACUUM}

4
1 i \
L 3
Ad y 9 Vin
Lg/R

AS Lo Vout
A16 8/

ECM

ECM coupiler

PS

PS coupler

. To TPS {(A/T model only)
. To other sensors

Ground

Popwn

[ e

Fig. 6E-70 PS Circuit

1. Disconnect PS coupler with ignition switch
OFF.

2. With ignition switch ON, isvoltage applied
to "Lg” wire terminal of PS coupler

about 4 — bV? )
1. PScoupler
2 2. Engine ground
NO
¥ YES Y
Ch.ec_k PS referring top. B6E-84, "“Lg" wire shorted to power NOTE:
Is it in good condition? (I:flrcu!t. ) ) When battery voltage is appli-
wire is OK, substitute a ed to “Lg” wire, it is possible
known-good ECM and re- R
check. that PS is also faulty.
NO
y YES Y
“Lg” wire shorted to “'Lg/R’" wire, "‘Lg/B*’ Faulty PS.

wire open, poor A16 connection, poor A5
connection, ‘'Lg/R’" wire open or poor PS-to-
Lg/B’" wire connection.

If wires and connections are OK, intermittent
trouble or faulty ECM.

Recheck referring to “‘Intermittent trouble’”
on p.6E-35,

Fig. 6E-71 Diagnostic Flow Chart For Code No. 32



6E-564 ELLECTRONIC FUEL INJECTION SYSTEM

CODE NO. 41 IGNITION SIGNAL CIRCUIT (IGNITION SIGNAL NOT INPUTTED AT ENGINE

CRANKING)
3
1 2 4
/ 1. ECM
: + To distributor 2. ECM coupler
82(3 B L= 3. Noise suppressor
fh 6 @ 4, Coupler
Br/W 5. lgnition coil
= 5 6. Coupler
BIW e
To ignition switch
Fig. 6E-72 Ignition Signal Circuit
Check ignition spark referring to SECTION
6F.
Is it in good condition?
NO
Y YES ¥
1. Disconnect ECM coupler with ignition Faulty ignition system.

switch OFF,
2. |s battery voltage applied to B2 terminal
at ignition switch ON?

1. ECM coupler
disconnected
2. Body ground

NO
y YES :
“Br” shorted to power circuit, poor B2 Faulty noise suppressor or open circuit
connection. between ignition coil and B2 terminal.

If wires and connection are QK, substitute
a known-good ECM and recheck,

Fig. 6E-73 Diagnostic Flow Chart For Code No. 41



ELECTRONIC FUEL INJECTION SYSTEM 6E-B5

CODE NO. 51 EGR SYSTEM (FAULTY EGR SYSTEM)

For California spec. model only

Fig. 6E-74 EGR System

Check EGR system referring to p. 6E-94.
Is it in good condition?

EGR valve

VsV
ECM

IR UE SR Sl

Main relay

W/R

VNO

Check vacuum hose, EGR valve and EGR
modulator referring to p. 6E-95,
Are they in good condition?

*YES

intermittent trouble or fauity ECM.
Recheck referring to “Intermittent trouble”
on p. 6E-35.

y YES

Check VSV referring to p. 6E-98.
Is it in good condition?

*NO

®Vacuum hose misconnection, leakage, clog
or deterioration,

eFaulty EGR valve or

oFaulty EGR modulator.

rYES

®“G' wire open,

*G" wire shorted to ground,

®Poor VSV coupler connection or

#®Poor B3 connection.
If wire and connection are QK, substitute
a known-good ECM and recheck.

NO
Y

r Faulty VSV.

Fig. 6E-75 Disgnostic Flow Chart For Code No. 51 (California Spec. Model Only)

EGR modulator

Sensed information




6E-56 ELECTRONIC FUEL INJECTION SYSTEM

TROUBLE DIAGNOSIS

This section describes trouble diagnosis of Elec-
tronic Fuel Injection system parts whose trouble
is not indicated by the self-diagnosis function.

When diagnostic code No. 12 is indicated by the
self-diagnosis function and assuredly those en-
gine basic parts as described in “ENGINE
DIAGNOSIS" are all in good condition, check
below Electronic Fuel Injection system parts
which may be a possible cause for each
symptom of the engine.

Flow Chart B-1"".)

SYMPTOM POSSIBLE CAUSE INSPECTION

Hard or no starting e Shortage of fuel in fuel tank

{Engine cranks OK) o Injector or its circuit faulty Diagnostic flow chart B-1
o Faulty fuel pump or its circuit open Diagnostic flow chart B-2
¢ Fuel pressure out of specification Diagnostic flow chart B-3
& Faulty air valve See p. 6E-80,
¢ Engine start signal not to fed Diagnostic flow chart B-b
s Poor performance of ATS, WTS or See p. 6E-89, 6E-Q0 or

pressure sensor 6E-84

e Faulty ECM See p. GE-67

NOTE:

¢ if engine doesn’t start at all, perform fuel injector and its circuit check first. (Advance to ""Diagnostic

o If engine is hard to start only when it is cold, check air valve first.

Engine fails to idle

®
L ]
¢ Faulty air valve
®

e Faulty injector

pressure sensor
& Faulty ECM

NOTE:

e Shortage of fuel in fuel tank
Faulty 1SC solenoid valve control system
Maladjusted idle speed adjusting screw

Fauity EGR system (if equipped.)

Fuel pressure out of specification

e Poor performance of ATS, WTS or

Diagnostic flow chart B-4
See p. 6E-73
See p. 6E-80
See p. 6E-94
Diagnostic flow chart B-3

Check injector for resistance
and injection condition
{Refer to p. GE-81)

See p. 6E-89, 6E-90, or
6E-84

See p. 6E-67

If engine fails to idle only when it is cold, check air valve.




ELECTRONIC FUEL INJECTION SYSTEM 6E-57

SYMPTOM

POSSIBLE CAUSE

INSPECTION

improper engine idle
speed

NOTE:

¢ o o O

Maladjusted accelerator cable play

Clogged pressure sensor vacuum passage
Faulty ISC solenoid valve contro] system
Faulty air-conditioner VSV control system
(if equipped)

Faulty idle switch {in TS or TPS}
Maladjusted idle speed adjusting screw
Faulty air valve

Fuel pressure out of specification

Poor performance of ATS, WTS or
pressure sensor

Faulty ECM

See p. 6E-73

Check vacuum hose and fiiter
Diagnostic flow chart B-4
See section 1B

See p. 6E-85
See p. 6E-73
See p. 6E-80
Diagnostic flow chart B-3

See p. 6E-89, 6E-90 or
6E-84

See p. BE-B7

e With engine warmed up, if engine idle speed is high and ISC solenoid valve is not heard to operate,
check accelerator cable play, idle switch and ISC solenoid valve control system in that order.

o If engine idle speed lowers below specification only when electric load is applied (e.g. headlight
ON}, check ISC solenoid valve control system first.

e With A/T model, if engine idle speed lowers below specification only when shifted to “R*, D",
“2" or “’L.” range, check if ““R"™, D", 2" or “L"’ signal is inputted to ECM first,

Engine has no or poor
power

Maladjusted accelerator cable play
Faulty TS {wide open switch) for M/T
model

Faulty EGR system (if equipped.)
Fuel pressure out of specification
(Low fuel pressure}

Poor performance of TPS (For A/T model),
ATS, WTS or pressure sensor

Faulty ECM

See p. 6E-73
See p. 6E-85

See p.6E-94
Diagnostic flow chart B-3

See p. 6E-87, 6E-89, 6E-90
or GE-84

See p. 6E-67

Engine hesitates when
accelerating

e Clogged pressure sensor vacuum passage
e Faulty EGR system (if equipped.)

Fue! pressure out of specification
{Low fuel pressure)

Poor performance of ATS, WTS or
pressure sensor

Faulty ECM

Check vacuum hoseand filter
See p. 6E-94
Diagnostic flow chart B-3

See p. 6E-89, 6E-90 or
GE-84

See p. 6E-67

Surges

{Variation in car
speed is felt although
accelerator pedal is
not operated)

Variable fuel pressure {Clogged fuel filter,
faulty fuel pressure regulator, etc.)

Poor performance of pressure sensor

s Faulty ECM

Diagnostic flow chart B-3

See p. 6E-84
See p. 6E-67




6E-58 ELECTRONIC FUEL INJECTION SYSTEM

SYMPTOM

POSSIBLE CAUSE

INSPECTION

Poor gasoline mileage

High idle speed

Fuel pressure out of specification or fuel
leakage

e Faulty TS {M/T model} or TPS (A/T model)

Refer to item “Improper
engine idle speed’’ previously
outlined

Diagnostic flow chart B-3

See p. 6E-85 or 6E-87

e A/F feed back compensation fails

— Faulty TS (M/T modei) or TPS (A/T
model}

— Poor performance of WTS or pressure
sensor

e Poor performance of ATS or WTS See p. 6E-89 or GE-90
¢ Faulty ECM See p. 6E-67
Excessive hydrocarbon| e Engine not at normal operating
{HC) emission temperature
¢ Clogged air cleaner
e Faulty ignition system See section 6F
e Vacuum leaks
e Low compression See section 6
e Lead contamination of catalytic converter | Check for absence of filler
neck restrictor
¢ Fuel pressure out of specification Diagnostic flow chart B-3

See p. 6E-85 or 6E-87

See p. 6E-90 or GE-84

— Faulty TS (M/T model} or TPS (A/T
model)

— Poor performance of WTS or pressure
sensor

e Poor performance of ATS

e Faulty injector
& Faulty ECM

¢ Poor performance of ATS See p. 6E-89
e Faulty injector See p. 6E-81
e Faulty ECM See p. 6E-67
Excessive carbon ¢ Engine notat normal operating temperature
monoxide (CO) ¢ Clogged air cleaner
e Faulty ignition system See section 6F
¢ Low compression See section 6
® | ead contamination of catalytic conveter Check for absence of filler
neck restrictor
e Fuel pressure out of specification Diagnostic flow chart B-3
¢ A/F feed back compensation fails

See p. 6E-85 or 6E-87
See p. 6E-90 or 6E-84

See p. 6E-89
See p. 6E-81
See p. 6E-67




ELECTRONIC FUEL INJECTION SYSTEM 6E-59

SYMPTOM POSSIBLE CAUSE INSPECTION
Excessive nitrogen Improper ignition timing See section 6F
:;:idsgi‘oLNOX) e Lead contamination of catalytic converter | Check for adsence of filler

Faulty EGR system (if equipped.)

e Fuel pressure out of specification
o A/F feed back compensation fails

— Faulty TS (M/T model) or TPS (A/T
model)

— Poor performance of WTS or pressure
$ensor

e Poor performance of ATS
¢ Faulty injector
e Faulty ECM

neck restrictor
See p. 6E-94

Diagnostic flow chart B-3

See p. 6E-85 or 6E-87
See p. 6E-90 or 6E-84

See p. 6E-89
See p. 6E-81
See p. 6E-67




6E-60 ELECTRONIC FUEL INJECTION SYSTEM

B-1 FUEL INJECTOR AND ITS CIRCUIT CHECK (ENGINE NOT STARTING)

3 4

6 E

ECM

Injector

Resistor

Main relay

Main switch

ECM coupler
Injector sub coupler
Injector coupler

NEOLLN

BS ¢

Y ﬁ W/BI
B/W
8
7 @ W/R el

® ©

Fig. 6E-76 Injector Circuit

Is fuel injected from injector
at ignition swittch ON ({not

cranking)?
YES
¥ NO Y
Is fuel injected from injector “Y/B" wire shorted to ground
at engine cranking? or faulty injector.
(Refer to p. 6E-81 for check- If wire and injector are
ing). OK, check to make sure
that resistance of resistor
and injector is as specified
respectively and then sub-
stitute a known-good ECM
and recheck.
¥ NO *YES
Using sound scope, check in- Faulty fuel injector. | NO Check injector for leaks. {Re-
jector for operating sound at fer to p. 6E-81 for checking).
engine cranking. Is it in good condition?
Is it detected?
lYES
y NO {,YES Injector and its circuit in
good condition.
1. Desconnect injector cou- Check fuel pump and fuel
pler with ignition switch pressure. (Proceed to DIA.
OFF. GNOSTIC FLOW CHART
2. Is resistance of injector B-Zand B-3.).
05 — 1.5 Q {at 20°C,
68°F)?

To be continued



ELECTRONIC FUEL INJECTION SYSTEM 6E-61

Continued

y YES

jNO

1. Disconnect resistor coupler
with ignition switch OFF,

2. Is resistance of resistor
19 — 21 © (at 20°C,
68°F}.

Faulty injector, open sub wire
or poor sub coupler connec-
tion,

¥ YES

1. Connect injector coupler
and resistor coupler with
ignition switch OFF.

2. Disconnect ECM coupler.

3. Is battery voitage applied
to ECM coupler B5 at
ignition switch ON?

—

+N0

Faulty resistor.

y YES

1N0

1. ECM coupler
disconnected

2. Body ground

Poor BS connection.

if connection is OK, sub-
stitute a known-good ECM
and recheck.

Y wire open, "Y/B” wire
open, poor resistor coupler
connection or poor injector
coupler connection.

Fig. 6E-77 Diagnostic Flow Chart B-1 For Injector and Its Circuit




6E-62 ELECTRONIC FUEL INSECTION SYSTEM

B-2 FUEL PUMP AND ITS CIRCUIT CHECK

ECM

IR
2 2. ECM coupler
3. Fue!l pump relay
3 3 4. Fuel pump
. BIW 5. Main relay
g0} PW
5
4
B1 O W/BI
) WIR r———
| S
Fig. 6E-78 Fuel Pump Circuit
Is fuel pump heard to operate for 2 sec. after
ignition switch ON?
YES
yNO Y
1. Remove fuel pump relay from main fuse Fuel pump circuit
box. in good condition.
2. Using service wire, connect “P” and 1
“W/BI'" wire terminals.
3. Is fuel pump heard to operate at ignition “W/Bl"
switch ON?
2
1. Fuel pump relay
P 2. Service wire
y VES N
Check fuel pump relay referring to p. 6E-92. “p* wire open, poor fuel pump coupler
Is it in good condition? connection or faulty fuel pump.
"YES + NO
Poor relay coupler connection, “P/W" wire Faulty fuel pump relay.

open or poor B10 connection.
If wire and connection are OK, substitute a
known-good ECM and recheck.

NOTE:

Before substituting a known-good ECM,
check to make sure that resistance of coil in
relay is as specified.

Fig. 6E-79 Diagnostic Flow Chart B-2 For Fuel Pump and Its Circuit Check



ELECTRONIC FUEL INJECTION SYSTEM 6E-63

B-3 FUEL PRESSURE CHECK

Fig. 6E-80 Fuel Pressure Check

1. Install fue! pressure gauge referring to
p. 6E-74.

2. Operate fuel pump for 10 sec. according
to procedure described on p. 6E-75.
Is fuel pressure then 1.6 — 2.1 kg/em?
{160 — 210 kPa, 22,7 — 29.9 psi}? Also,
is 0.9 kg/em? (90 kPa, 12.8 psi} or higher
fuel pressure retained for 1 minute after
fuel pump is stopped?

1. Fuel pump 6. Special tool (Fusl pressure
2. Fue! filter gauge & 3-way joint)
3. Throttle body 7. Fuel feed line
4, Fue! injector 8. Fual return line
5. Fue! pressure regulator
2
IS — . I
— L

No pressure
To (1) on next page

Y

Pressure within spec.
but not retained
To (@) on next page

\J

NO

¥y YES

1. Start engine and warm it up to normal
operating temperature.

2. Keep it to specified idle speed.
Is fuel pressure then 0.9 — 1.4 kg/ecm?
(90 — 140 kPa, 12,8 — 20.0 psi)?

Low pressure
To (@) on next page

Y

High pressure
To (4)on next page

¥ YES
Normal fuel pressure.

NO

Y

#Clogged vaccum passage for
fuel pressure regulator or

®Faulty fuel pressure regula-
tor.

Fig. 6E-81 Diagnostic Flow Chart B-3 For Fuel Pressure (1)



6E-64 ELECTRONIC FUEL INJECTION SYSTEM

B-3 FUEL PRESSURE CHECK (continued)

(1) NO PRESSURE

l

With fuel pump operated and
fuel return hose blocked by
pinching it, is fuel pressure
applied?

(2) PRESSURE WITHIN SPEC.

BUT NOT RETAINED

l

Is there fuel leakage from fuel
feed line hose, pipe or their
joint?

] NO

*YES

1. Disconnect fuel return hose
from throttle body and
connect new return hose
to it.

2. Insert the other end of
new return hose into ap-
proved gasoline container.

3. Check again if specified
pressure is retained,

While doing so, does fuel
come out of return hose?

Fuel leakage
from hose,
pipe or joint.

'NO

YES

\

®Fuel leakage from injector,

#Fuel leakage from between
injector and throttle body,

oFaulty fuel pump {faulty
check valve in fuel pump)
or

®Fuel leakage from fuel pres-
sure regulator diaphragm.

Faulty fue!
pressure
regulator.

YES
y NO Y
Shortage of fuel or fuel Faulty fuel
pump or its circuit defective pressure
(Refer to “Diangostic Flow regulator
Chart B-2).
3@ LOW PRESSURE
1. Operate fuel pump,
2. With  fuel return hose
blocked by pinching it,
check fuel pressure.
Is it 2.0 kg/cm? {200 kPa,
28.4 psi) or more?
®Clogged fuel filter, Faulty fuel
® Restricted fuel feed hose pressure
or pipe, regulator

e Faulty fuel pump or
®Fuel leakage from hose
connection in fuel tank,

@ HIGH PRESSURE

l

Fig. 6£-81-1 Diagnostic Flow Chart B-3

For Fuel Pressure (2)

1. Disconnect fuel return hose
from throttle body and
connect new return hose
to it.

2. Insert the other end of
new return hose into ap-
proved gasoline container.

3. Operate fuel pump.

Is specified fuel pressure
obtained then?

¥y NO

+YES

Faulty fuel pressure regulator.

Restricted fuel
return hose or
pipe.




ELECTRONIC FUEL INJECTION SYSTEM 6E-65

B-4 1SC SOLENOID VALVE CONTROL SYSTEM CHECK

. 1SC solenoid valva
. ECM
. Sensed information

2 . Monitor coupler
. Diagnosis switch tarminal
=//=— = . Main relay
>_< . Silencer
=__| T ——R B4
3 sg b WY T2
R/W ‘L\
&’ <= /6 ;
SIRd? /8
= W/BI B/W
&=
o= £ 1 b rzd —
WIR [ B
o
Fig. 6E-82 ISC Solenoid Valve Circuit
1. Connect spare fuse to diagnosis switch
terminal {grounding).
2. Turn ignition switch ON.
3. Is diagnostic code No. 12 indicated?
NO
Y YES Y
Is operation of ISC solenoid valve also heard Go back to “Diagnostic Flow
then? Chart'" on p. 6E-38.
rYES "NO
1. Start engine and run it at idle speed. Check ISC solenoid valve re-
2. Disconnect ISC solenoid valve hose from ferring to p. BE-83.
air cleaner case and check air flow. Is it in good condition?
Is it drawn into it?
YES NO
y YES v y y
. . 'R/’ wire open, Faulty 1SC
f:ﬁ?irt?(;: good C;c;sgged aw ¢"R/W"” wire shorted to solenoid valve,
: passage. ground circuit,

®Poor 1SC solenoid coupler
connection or

#Poor B4 connection.

if wire and connections are

OK, substitute a known-good

ECM and recheck.

NOTE:

Before substituting a known-
good ECM, check to make
sure that resistance of ISC
solenoid valve is as speci-
fied.

Fig. 6E-83 Diagnostic Flow Chart B-4 For 1SC Solenoid Valve Control System
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B-5 ENGINE START SIGNAL CHECK

-./ BIY

. ECM

sT 48N
4 ECM coupler

A1l

"

only

Fig. 6E-84 Engine Start Signal Circuit

- {B/R for A/T
model only) AJT model
5

. Clutch switch
{M/T model only}
. Main switch

To starter motor

o wN=

35

d O

1. With ignition switch OFF,
disconnect “A’ coupler
{right side coupler} from

YES Engine start signal circuit is
. ECM coupler » in good condition,

disconnected
2. Body ground

ECM.
2. Is 6 — 12V voltage applied
to A1 terminal of coupler

only when cranking engine
?

Fig. 6E-85 Engine Start Signal Check

& Wire open,
NO ®Poor connection or
> e Faulty clutch switch (M/T
model only).

B-6 “R"”, “D", 2" OR “L"” RANGE SIGNAL CHECK (A/T MODEL ONLY)

2

1

A2 ¢ Br/W

1;.."_\

Fig. 6E-86 “R”, “D", “2" or “L” Range Signal Circuit

2. Turn ignition switch ON and check
voltage at A2 terminal of coupler under
each condition given in below table.

1. With ignition switch OFF, disconnect
“A" coupler (right side coupler] from
ECM.

1. ECM
2, ECM coupler
3. A/T control module

1. ECM coupler
disconnected

2. Body ground

YES Signal circuit is in good

Y

Selector lever in P’ or oV
“N" range position

Selector lever in “R",
"D, 2" or L. range 10 — 14V
position

Is check result satisfactory?

condition.

NO & Wire open or
| ®Poor connection

If wire and connection are
QK, check A/T control system
referring to section 7B,

Fig. 6E-87 "“R", “D”, “2* or *L" Range Signal Check {A/T Model Oniy)
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INSPECTION OF ECM AND ITS CIRCUITS
ECM and its circuits can be checked at ECM
wiring couplers by measuring voltage and resi-
stance.

CAUTION:

ECM cannot be checked by itself. It is
strictly prohibited to connect voltmeter
or ohmmeter to ECM with couplers dis-
connected from it.

Voltage Check

1. Remove ECM from body referring to p. 6E-
83.

2. Connect ECM couplers to ECM.

3. Using service wire, ground ECM case.

4. Check voltage at each terminal of couplers
connected,

NOTE:

As each terminal voltage is affected by the
battery voltage, confirm that it is 11V or more
when ignition switch is ON.

)
DOSUO IO
oEOOSIX

2. Bedy ground
3. Service wire

Fig. 6E-88 Checking Voltage

—_—

1 f
Bi12|{B11}B10| B9 | B8 | B7 Alglai7{a1sjaisia14la13lai2ia11]ATO
B6 |B5 | B4 | B3 {B2| B1 AO | AB | A7|ABLABY A4 A3 | A2 AT
| -

-

y

1. ECM
2. ECM couplers

Fig. 6E-89 ECM Coupler Terminals
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TER- NORMAL
IR
MINAL CIRCUIT VOLTAGE CONDITION
Al Engine start switch 6 — 12V | While engine cranking
(Engine start signal) oV Other than above
A2 —
A/T control module oV tgnition switch ON, Selector lever in *P* or “N’*
A2 M HIpNIT 11eyF rE] o I'ange position
(a/r [ (“R”, D", “2" or 'L
mcdel H HH H T Y YR rT S
only) range signal) 10 — 14V !?r‘:tlort’svlv'ltch ON, S.el'ector lever in ““R*, “D"",
2" or “L" range position
oV Ignition switch ON
A3 Idle switch Throttle valve at idle position
(in TS or TPS) Ignition switch ON
4 — bV . ...
Throttle valve opens larger than idle position
P 1
A4 “f;":;;?;g’ OFSENSOr 1476525V | Ignition switch ON
A5 | Pressure sensor 3.56-4.1V ignition st'tCh ON
Barometric pressure: 760 mmHg
Indicator
deflection
AB Oxygen sensor L‘:‘:ﬁﬁ;‘:ﬁ While engine running at 2,000 r/min afte.r warmed up
over and and kept running at 2,000 r/min for 1 minute
under
0.45Vv
A7 Circuit ground oV Ignition switch ON
Shift-up indicator light 1 -2V | lIgnition switch ON
A8 . .
(i equipped) 10 — 14V | While engine running at idle speed
AB —_—
10 — 14V | Ignition switch ON, Throttle valve at idle position
(ﬁ?l‘ A/T control medule Ignition switch ON, Voltage varies as specified at the
mode! | { Throttle valve opening 10 _¢ 14V 1 eft while throttle valve is opened gradually. {(Refer
only} | signal) 0.2 — 0.4V | t° Fig. 6E-157 for relations between opening and
voltage)
A10 Air conditioner circuit 10 — 14V | Ignition switch ON _
(If equipped) 0 — 0.6V W.hlle engnie running at idle speed
Air-conditioner ON
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TER- NORMAL
ONDI N
MINAL CIRCUIT VOLTAGE CONDITIO
Indicator
deflection 1 1gnition switch ON, front left tire turned slowly
d s
A11 | Speed sensor Li‘iifjjn gv | with front right tire locked.
and 4 — BV
. . 4 — 5V | Ignition switch ON
A12 | Test switch terminal — - - -
ov {gnition switch ON, Test switch terminal grounded
Ignition switch ON
A13 | ATS 2.0 — 2.7V | Sensor ambient temp (Intake air temp.):
20°C (68°F)
Ignition switch ON
Al4 | WTS 045-080V Engine cooling water temp.: 80°C {176°F)
Ignition switch ON
A1b5 . -
/T | Wide open switch 4 -5V Throttle valve at idle position
':gf“f)' {in TS) oV Ignition switch ON
Throttle valve at full open position
lgnition switch ON
ﬁ\}? s 018-1.03V| 11 ottle vaive at idie position
model laniti .
gnition switch ON
k —
only) 3.27-4.58V Throttle valve at full open position
A16 | Ground of sensors ov Ignition switch ON
10 — 14V | Ignition switch ON, Throttle valve at idle position
Aﬁ_ A/T control module Ignition switch ON
A .
r:lodel (Throttie valve opening 10 P 14V | voltage varies as specified at the left while throttle
only) | signal) 0.2 — 0.4y | valve is opened gradually. (Refer to Fig. 6E-157 for
’ ' relations between opening and voltage.}
Al7 -
10 — 14V | Ignition switch ON, Throttie valve at idle position
A18 | A/T control module e :
(AT {Throttle valve openin 10 - 14V lgnition switch ON
model | pening ' Voltage varies as specified at the left while throttle
only) | signal) 0.2 0.4y | valve is opened gradually. {Refer to Fig. 6E-157 for

relations between opening and voltage.)
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TER- NORMAL
MINAL CIRCUIT VOLTAGE CONDITION
B1 Power source 10 — 14V | lgnition switch ON
2 | lgnition coil 10 — 14V | Ignition switch ON
{Ignition signal)
B3
Californi
™| EGR VSV 10 — 14V | Ignition switch ON
modsl
oniy)
0.9 — 1.5V I[gglg:::::iz\,::?tlli?:irminal n ded
ungroun
B4 | ISC solenoid valve - s 9 °
10 — 13V g'r‘ll‘tIOI"I'SWlt‘C ON _
Diagnosis switch terminal grounded
B5 Injector 10 — 14V | lgnition switch ON
B6 | Ground ov Ignition switch ON
gy | Powersourceforbackup 1 4 44y | gnition switch ON and OFF
circuit
4 -5V lgnition switch ON
B8 | Diagnosis switch terminal oV Ignition switch ON, Diagnosis switch terminal
grounded
Ignition switch ON
12-20V Diagnosis switch terminal ungrounded
B2 “CHECK ENGINE" light
10 — 14V When engine running
Diagnosis switch terminal ungrounded
1.2 — 1.8V | For 2 seconds after ignition switch ON
B10 | Fuel pump relay — -
10 — 14V | When over 2 seconds after ignition switch ON
B11 -_
B12 e
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Resistance Check
1. Disconnect ECM couplers from ECM with
ignition switch OFF.

CUATION:
Never touch terminals of ECM itselt or
connect volitmeter or chmmeter.

2. Check resistance between each terminal of

couplers disconnected.

CAUTION:

e Be sure to connect ohmmeter probe
from wire harness side of coupler.
¢+ Be sure to turn OFF ignition switch for

1. ECM coupler disconnected
2. Ohmmeter

Fig. 6E-80 Checking Resistance

this check.
¢ Resistance in below table represents that
when ambient temperature is 20°C
(68°F).
NORMAL
TERMINALS CIRCUIT RESISTANCE CONDITION
Idle switch 0 - bk&2 Throttle valve is at idle position
A3 — A16 . ) . .
{in TS or TPS} oo {Infinity) Throttle valve opens larger than idle position
A11 — Body Speed Ogrr;lmeterblndlcator While front left tire turned slowly with
ground peed sensor eflects between front right tire locked
0and e
A12 — Body | Test switch 0 Test switch terminal ground
ground | terminal oo Test switch terminal ungrounded
A13 — A16 ATS 2.21—269kQ Intake air temp. 20°C (68°F)
Al14 — A16 WTS 290 - 354 @ Engine cooling water temp. 80°C {176°F)
A15 — A6 Wide open o {Infinity) Throttle valve at idle position
(M/T model only}| switch (in TS} 0 (Zero) Throttle valve at full open position
Al — A16 0.20—11.42 kQ Throttle valve at idle position
TPS —
{A/T model only) 3.03-17.08 k@ Throttle valve at full open position
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NORMAL
TERMINALS CIRCUIT RESISTANCE CONDITION
B3 -— B1
(California spec. | EGR VSV 33-39q
model only)
B4 — B1 ISC solenoid 0-339
valve
B5 — BI Injector and 24-36Q
resistor
B6 — Body
ground ECM ground 0 {Zero)
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ON CAR SERVICE

GENERAL

When hoses have been disconnected and system’s
component removed for service, be sure to rein-
stall component properly, and route and connect
hose correctly after service.

ACCELERATOR CABLE ADJUSTMENT
Check accelerator cable for play and adjust if
necessary.

Cable play should be within specification. If out
of specification, loosen accelerator cable lock
nut and adjust by turning adjusting nut. Be sure
to tighten lock nut securely after adjustment.

3—-5mm

Accelerator cable play (0.12 — 0.20 in.}

St

” .“E‘h‘ﬁf ‘

Accelerator cable
Throttle valve lever
Adjusting nut
Lock nut

Cable play

oRwN=

Fig. 6E-91 Accelerator Cable Play

IDLE SPEED ADJUSTMENT {INCLUDING

AIR-CONDITIONER VSV ADJUSTMENT)

Before idle speed check and adjustment, make

sure of the following.

¢ |ead wires and hoses of Electronic Fuel In-
jection and engine emission control systems
are connected securely,

e Accelerator cable has some play, that is, it is
not tight.

e lgnition timing is within specification.

e All accessories (wipers, heater, lights, etc.)
are out of service.

e Air-conditioner is OFF, if equipped.

e Air cleaner has been properly installed and is
in good condition.

After above items are ali confirmed, check idle

speed as follows.

NOTE:

Before starting engine, place transmission gear
shift tever in “Neutral” (shift selector lever to
“p’* range for A/T model), and set parking brake
and block drive wheels.

1. Warm up engine to normal operating tempera-
ture,

2. Set tachometer

3. Connect spare fuse to diagnosis switch ter-
minal in junction/fuse block, and amount of
air supplied by ISC solenoid valve will be kept
constant. {For West Germany spec. model,
turn diagnosis switch ON,)

NOTE:

At this time, “CHECK ENGINE" light should
indicate diagnostic code NO. 12 and also opera-
tion of ISC solenoid valve should be heard. If
not, check and repair according to Diagnostic
flow chart” on p. 6E-38 and “Diagnostic flow
chart B-4” on p. 6E-65.

Not for West
Germany spec,
maodel

1. Junction/fuse block —_]_ Not for West Germany
2. Diagnosis switch terminal spec. model

3. Disgnosis switch West Germany spec, model
only

Fig. 6£-92
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4. Check to ensure that idle speed is within
below specification.

M/T model 650 £ 50 r/min.

Engine idle speed

A/T model 750 £ 50 r/min.

5. If idle speed is not within specified range,
adjust it by turning idle speed adjusting
screw.,

1. Idle speed adjusting screw

Fig. 6E-93 Idle Speed Adjsuting Screw

6, This step is for checking and/or adjusting
engine idle speed when air-conditioner is
working.

With cars without air conditioner, advance to

steps 7 and 8. With air-conditioner equipped

ones, follow procedure described below,

1} Turn air-conditioner switch ON and set
heater blower switch to low speed position.
Then check that air-conditioner is working.

2) Check to ensure that idle speed is within
below specification,

Engine idle speed M/T model {900 % 50 r/min.
with air-conditioner

1. Air-conditioner Y3V
2. Adjusting screw

Fig. 6E-94 Adjusting Screw for Air-Con, VSV

7. Upon completion of adjustment, install ad-
justing screw cap to throttle body.

8. Disconnect spare fuse from diagnosis switch
terminal or turn diagnosis switch OFF,

AIR AND FUEL DELIVERY SYSTEM

FUEL PRESSURE INSPECTION

1. Relieve fue! pressure according to procedure
described on p. 6-3.

2. Separate air cleaner assembly from throttle
body and shift its position.

3. Disconnect fuel feed hose from throttle body.

CAUTION:

A small amount of fuel may be released
after fuel line is disconnected.

In order to reduce chance of personal
injury, cover fitting to be disconnected
with a shop cloth, Pilace that cloth in an
approved container when disconnection is
completed.

ON A/T model 850 * 50 r/min.

3) If it is not within specified range, adjust it
by turning adjusting screw of air-conditioner
VSV.

4. Connect special tool (fuel pressure gauge,
hose & 3-way joint) between throttle body
and fuel feed hose, and clamp hoses securely
to ensure no leaks occur during checking.
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Spacial tool
1. Gauge {09912-58441) 4, Throttle body
2, Hose {09912-58431) 5. Fuel feed hose
3. 3-way joint & hose
(09912-58490)

Fig. 6E-95 Connecting Fuel Pressure Gauge

5. Install air cleaner assembly to throttle body
and cylinder head cover.

6. Start engine and warm it up to normal operat-
ing temperature.

If engine doesn’t start, operate fuel pump
according to following procedure,

1) Remove fuel pump relay from main fuse
box after disconnecting its coupler and
then reconnect coupler to fuel pump relay.

1. Main fuse box
2. Fuel pump relay
3. Coupler

2)To operate fuel pump, connect Pink and
White/Blue wire terminals by using service
wire and then turn ON ignition switch.

NOTE:
Check that battery voltage is 11V or more before
operating fuel pump.

Fuel pump relay
Pink
White/Biue
Service wire

bl SR LS

Fig. 6E-97 Qperating Fuel Pump

7. Measure fuel pressure under each of the
following conditions,

CONDITION FUEL PRESSURE

Fig. BE-96 Removing Fuel Pump Relay

0.9 — 1.4 kg/cm?

At specified idle speed 90 — 140 kPa
12.8 — 20.0 psi
2

With fuel pump operat- 1%; 2';1k(;3/:m
ing and engine at stop - Pa.
227 — 29.9 psi

Within 1 min. after
engine (fuel pump) stop
{Pressure reduces as
time passes)

Over 0.9 kg/cm?
90 kPa
12.8 psi

If measured pressure doesn’t satisfy specifica-
tion, refer to ‘'Diagnostic Flow Chart B-3" and
check each possibly defective part. Replace if
found defective,
8. Relieve fue} pressure according to procedure
described on p. 6-3.
9. Remove fuel pressure gauge, hose & 3-way
joint after removing air cleaner assembly.
10, Connect fuel feed hose to throttle body and
clamp it securely.
11. Install air cleaner assembly,
12. With engine "OFF* and ignition switch
“QON", check for fuel leaks.



6E-76 ELECTRONIC FUEL INJECTION SYSTEM

FUEL PUMP
Fue! Pump On-Car Inspection

WARNING:

When fuel filler cap is removed in any pro-
cedure, work must be done with no smok-
ing, in a well-ventilated area and away from
any open flames.

1. Remove filler cap and turn ON ignition switch.
Then fuel pump operating sound should be
heard from fuel filler for about 2 seconds and
stop. Be sure to reinstail fuel fiiler cap after
checking.

1. Fuel filler
2. lIgnition switch

Fig. BE-98 Checking Fuel Pump

If above check result is not satisfactory, ad-
vance to “‘Diagnostic Flow Chart B-2"".

Removal

1. Remove fuel tank from body according to
procedure described in section 6C and remove
fuel pump & level gauge from fuel tank.

@

) 7%
@“’i\

1. Fuel pump 3. Fuel level gauge
2. Filter 4. Fuel tank

Fig. 6E-99 Removing Fuel Pump & Level Gauge

2. Remove fuel pump from its bracket.

Inspection

Check fuel pump filter for evidence of dirt and
contamination, If present, clean and check for
presence of dirt in fuel tank.

Installation

1. Install fuel pump to its bracket.

2. Install fuel pump & level gauge to fuel tank
and then install fuel tank to body according
to procedure described in section 6C.
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THROTTLE BODY

. Injector cover

. Upper insulator

, Fuel injector

Upper O-ring

Lower O-ring

Lower insulator

. Throttle upper body

, Gasket

. Throttle lower body

10. WTS

11. ldle speed adjusting screw cap
12. TS (M/T model only}
13. TPS (A/T model only}
14. Injector sub wire coupler
186. Oring

16. Clamp

Fig. 6E-100 Throttle Body Parts ldentification

On-Car Inspection

e Check that throttle valve lever moves smooth-
ly.

o Vacuum passage inspection.
With fingers placed against vacuum nozzies {2
or 3 pcs), increase engine speed a little and
check that vacuum is applied.

1. Throttle body
2. Vacuum nozzles

Fig. 6F-101 Checking Vacuum Fassage

Removal
1. Relieve fuel pressure according to procedure
described on p. 6-3.
2. Disconnect battery negative cable at battery.
3. Remove air cleaner assembly referring to
section BA.
4. Drain cooling system.
5. Disconnect following wire harness couplers:
e TSor TPS
# Fuel injector
e WTS
6. Disconnect following haoses from throttle
body. :
¢ Fuel feed and return hoses
e Engine cooling water hoses
e Vacuum hoses
7. Disconnect accelerator cable from throttle

valve lever and cable bracket.
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1. Injector coupler
2. TS{TPS)

3. Water hose

4

5

. WTS

. Accelerator
cable

6, Fuel return hose

7. Fuel feed hose

Fig. 6E-102 Disconnecting Couplers and Hoses

8.

Remove throttle body from intake manifold.

Disassembly
NOTE:

o0 bW

Be sure not to remove either fuel pressure
regulator or air valve from throttle body.
They are factory adjusted precisely.

Be sure to replace gaskets and O rings as well
as worn or damaged parts.

While disassembling and assembliing throttle
body, use special care not to deform levers on
throttle valve shaft or cause damage to any
other parts.

. Remove fuel injector from throttle body

according to procedure described on p. 6E-82,

. Remove TS or TPS.
. Remove WTS.
. After removing screws, separate upper and

lower bodies.

1. Fuelinjector

2. Fuel pressure 4. WTs
regulator 5. Screws
3. TSor TPS 6. Injector sub wire

Fig. 6E-103 Disassembling Throttfe Body

Cleaning
Clean below passages and fuel injector chamber
by blowing compressed air.

NOTE:

TS {TPS}, fuel pressure regulator, fuel injector,
air valve, WTS, other components containing
rubber (resin) or throttle valve shaft seal
must not be placed in a solvent or cleaner
bath. Chemicat reaction will cause these parts
to swell, harden or get distorted.

Don‘t put drills or wires into passages for
cleaning. it causes damage in passages.
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Injector chamber
. Fuel return passage

Fuel feed passage

Vacuum passage for &.
fuel pressure regulator 7.
Vacuum passage

for PS 8.

pubhe

i

Air passage

Air induction
passage
Vacuum passage

Fig. BE-104 Cleaning Passage

Assembly

1. Install new gasket to lower body.

1. Lower body
2. Gasket

Fig. 6E-105 Installing Gasket

2. Install upper body on gasket, using care not
to cause gasket to slip out of place.

3. Tighten screws indicated by 56’ in Fig. 6E-
103 to specified torque.

Tightening torque N-m kg-m lb-ft
of screw 2.9-4.1(029-041| 2.1 -29

4. Install WTS according to procedure described
on p. 6E-90,

5. Install TS or TPS according to procedure
described on p. 6E-87.

6. Instali fuel injector according to procedure
described on p. BE-82.

7. Install injector subwire to throttle body.
Use new Q ring.
Tighten subwire coupler screw to specified
torque.

Tightening torque N-m kg-m {b-ft
of screw 1.6—-2.41016-024| 12 —1.7

Connect injector coupler to injector securely,
cover injector coupler with coupler cover and
with wire tube pushed against injector coupler,
clamp sub wire.

Coupier
Clamp
Sub wire
Coupler cover

MhwN-

Fig. 6E-106 Clamping Sub Wire
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Installation

1. Clean mating surfaces and install throttle
body gasket to intake manifold. Use new
gasket.

1. Intake manifold
2. Gasket

Fig. 6E-107 Gasket Installation

2. Install throttle body to intake manifold and
tighten bolts and nuts to specified torgue,

Tightening torque N-m kg-m Ib-ft
for throttle body
bolts & nuts i8—-28 (1.8-2.8|13.0-20.0

3. Install accelerator cable to throttle valve lever
and cable bracket.

Adjust cable play to specification according
to procedure described on p. 6E-73.

4. Connect fuel, cooling water and vacuum hoses
to throttle body, and clamp securely.

5. Connect TS (TPS), injector and WTS coupler
securely.

6. Refill cooling system referring to section 6B.

7. Connect negative cable at battery.

8. With engine “OFF"’ and ignition switch “ON"’,
check for fuei leaks around fuel line connec-
tion,

9. Install air cleaner assembly referring to section
BA,

10. Upon completion of installation, start engine
and check for fuel leaks and engine cooling
water leaks.

AIR VALVE

Inspection

1. Remove throttle body assembly from intake
manifold as previously outlined.

2. Separate upper and lower bodies.

3. Remove WTS from lower body.

4. Immerse air valve of throttie body in water as
shown below. Check visually that air valve
closes gradually as water temperature rises
and closes fully at higher than about 80°C,
176°F,

NOTE:

® Be very careful to prevent water from entering
throttle body bore.

e Be very careful never to put throttle body
parts except air valve thermo wax in water or
expose them to water splash.

4. Close when it is

1. Lower body
2. Thermo wax higher than

3. Open when cool 80°C, 176°F

Fig. 6E-108 [nspecting Air Valve

If check result is not satisfactory, replace.

5. Install WTS according to procedure described
on p. BE-90.

6. Put upper and lower bodies together and tigh-
ten its screws to specified torque.
Use new gasket between lower and upper
bodies.

7. Install throttle body assembly to intake mani-
fold as previously outlined.
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FUEL INJECTOR
On-Car Inspection

1.

2.

With battery negative cable disconnected,
disconnect injector coupler.

Connect chmmeter to each injector terminal
and measure resistance.

05-15@Q
at 20°C (68°F)

Resistance of

injector

If resistance is out of specification, replace fuel
injector,

1. Injector coupler

Fig. BE-109 Checking Resistance of Fuel Injector

. Connect injector coupler.
. Remove air cleaner assembly without dis-

connecting ATS coupler.

. Check that fuel is injected out in conical

shape from fuel injector when cranking or
running engine.

N\

u? I

1 11

N i

Good No good

Fig. 6E-110 Checking Fue! Infection

If no fuel is injected, check wiring harness
for continuity and couplers for proper con-
nection referring to “Diagnostic Flow Chart
B-1".

If fuel is not injected out in conical shape,
replace injector,

. Check injector for fuel leakage after injection

is stopped (i.e., after cranking or engine stop).
Replace if leakage exists.

Fuel leakage Less than 1 drop/min.

. Install air cieaner assembly.
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Removal

NOTE:

Use care when handling fuel injector especially
not to damage filter and its needle.

Also, because injector is an electrical compo-
nent, it should not be immersed in any type of
liquid solvent or cleaner, or it may get damaged.

1. Relieve fuel pressure according to procedure
described on p. 8-3.

2. Disconnect battery negative cable at battery.

3. Remove air cleaner assembly referring to sec-
tion BA.,

4. Ramove air cleaner mounting stay for throttle
body.

5. Remove injector cover and upper insulator.
Then open claws of injector after removing
coupler cover and disconnect coupler from it.

NOTE:
Use care not to break claws by opening them
too far outward.

. Injector

. Coupler

. Claw

. Circlip opener
. Coupler cover

Fig. 6E-1171 Disconnecting Coupler

6. Remove injector from throttle body.

1. Injector

Fig. 6E-112 Removing Injector

Inspection

Check fuel injector filter for evidence of dirt and
contamination. If present, clean and check for
presence of dirt in fuel lines and fuel tank.

Installation

1. Apply thin coat of spindle cil or gasoline
to new upper and lower O-rings, instail lower
O-ring to injector cavity and upper O-ring to
injector.

2. Install new lower insulator to injector cavity.

Injector cavity
Lower Q-ring
Lower insulator
Upper O«ing

Sl S

Fig. 6E-113 Installing O-rings and Insulator
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3. Install injector by pushing it straight into fuel
injector cavity.
Never turn injector while pushing it.

4. Install new upper insulator and new injector
cover, and tighten cover screw to specified
torque.

Tightening torque N-m kg-m ib-ft
for injector cover
sCrew 2.9 -4.1028-0.41] 2.1-—2.9

5. Connect injector coupler to injector, facing its
lug side upward and cover its coupler with
coupler cover, and with wire tube pushed
against injector coupler, clamp sub wire.

Lug on coupler
Clamp

Injector cover
Upper insulator
Coupler cover
Wire tube

Fig, 6E-114 Clamping Sub Wire

R

6. Connect battery negative cabie at battery.

7. With engine “OFF’ and ignition switch “ON",
check for fuel leaks.

8. Install air cleaner mounting stay as shown
below.

Fig. 6E-115 Installing Stay

9. Install air cleaner assembly referring to section
GA.

ELECTRONIC CONTROL SYSTEM

ELECTRONIC CONTROL MODULE (ECM)

CAUTION:
As ECM consists of precision parts, be care-
ful not to expose it to excessive shock.

Removal

1. Disconnect battery negative cable at battery,

2. Lower iunction/fuse block after removing its
bolts.

3. Disconnect couplers from ECM while releas-
ing coupler lock,

4. Remove ECM from body.

instrument panel
ECM

Couplers

Bolts

PN

Fig. 6E-116 Removing ECM

Installation

1. Install ECM to body.

2. Connect couplers to ECM securely.

3. Fix junction/fuse block with bolts.

4, Connect battery negative cable at battery.
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PRESSURE SENSOR (PS)

Output Voltage Check

1. Remove ECM according to previously outlined.

2. Connect couplers to ECM securely.

3. With coupler connected to ECM, connect
digital type voltmeter as shown below and
check that ECM supply voltage 4.75 — 5.25V
is applied to coupler terminal A4,

4. Check output voltage at coupler terminal AS.
Note that it varies with atmospheric pressure
and altitude.

Also, start engine, if it can, and check if out-
put voltage varies.

1. ECM
2. Digital type voitmeter

Fig. 6E-7117 Checking PS and Its Circuit

Output voltage (ECM supply voltage 4.75 —
5.25V, ambient temp. 10 — 40°C, 50 — 104°F)

ALTITUDE BAROMETRIC| QUTPUT
{Referance} PRESSURE |VOLTAGE
{ft) (m) (mmHg) {V)

0 0 760 3.5 —4.1
1000 305 733 34—-40
2000 610 707 3.2—-3.8
3000 914 682 3.1-37
4 000 1219 658 3.0-36
5000 1524 634 29-35
6 000 1820 611 28-33
7 000 2133 589 27 -32
8 000 2 438 567 26 —3.1
9 000 2743 546 25-30

10 000 3048 526 24-29

NOTE:

Note that atmospheric pressure varies depending
on weather conditions as well as altitude,

Take that into consideration when performing
ahove check.

If check result is not satisfactory in previous
step 3 or 4, check PS and its circuit according
to Diagnostic Flow Chart for Code No. 31.

NOTE:

If output voitage does not vary when engine is
started, it is possible that vacuum hose and/or
filter are clogged. Clean them.

Another possibility is that filter in PS is clogged
from freezing. If it is suspected, leave it at room
temperature (20°C, 68°F) for a while and re-
check.

5. Upon completion of checking, install ECM
and connect ECM coupler securely.

PS Individual Check

1. Disconnect PS vacuum hose from filter.

2. Disconnect coupler from PS,

3. Remove PS.

4, Arrange 3 new 1.5V batteries in series (check
that total voitage is 4.5 — 5.0V) and connect
its positive terminal to “Vin' terminal of
sensor and negative terminal to ““Ground”
terminal. Then check voltage between *Vout”
and “Ground”.

Also, check if voltage reduces when vacuum is
applied up to 40 cmHg by using vacuum pump.

1. Pressure sensor 3. Vacuum pump

2. 1.5V battery 4. Digital type
{4.5V in total) volitmeter

Fig. 6E-118 Checking PS
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Outputvoltage (Vin voltage 4.5 — 5.0V, abmient
temp. 20 — 30°C, 68 — 86°F)

ALTITUDE BAROMETRIC{ OUTPUT
{Reference) PRESSURE |VOLTAGE
{ft) {m) {mmHag) {V}
0 0 760
| [ : 29-42
2 000 610 707
2 ?01 6:1 Under 707 27— 4.0
5 000 1524 over 634
5 001 1525 | Under 634 25 38
8 000 2438 over 867
8 ?01 2 ‘139 Under 567 20—323
10000 3048 over 526

If check result is not satisfactory, replace PS.

5. Install PS and connect vacuum hose securely.
6. Connect PS coupler securely.

THROTTLE SWITCH (TS) FOR M/T MODEL

Inspection

1. Disconnect negative cable at battery.
2. Remove air cleaner assembly referring to sec-

tion 6A.

3. Disconnect coupler from TS.
4, Insert thickness gauge between throttle stop
screw and throttle lever.

@& s

1. Throttle stop screw
2. Throttle lever
3. Thickness gauge

Fig. BE-119 Inserting Thickness Gauge

b. Using ohmmeter, check continuity between

terminals under
below table.

each condition given in

1. T8
2. ldle switch
3. Wide open switch

Fig. 6E-120 Checking TS

CLEARANCE CONTINUITY BETWEEN TERMINALS
BETWEEN STOP Aand B Band C
SCREW AND LEVER {idle switch) {(Wideopen | AandC
switch
0.3 mm - NO NO
0.012 in. Continuity | ntinuity | continuity
0.9 mm NO NO NOQ
0.035 in. continuity | continuity | continuity
Throttle valve NG - NO
opened fully continuity | COMUNUItY | o tinuity

If check result is not satisfactory, replace TS.
However, if only idle switch check is not satis-
factory adjust installation angle of TS and re-
check.

6. Connect TS coupler securely.

7. Install air cleaner assembly referring to section
BA.

8. Connect battery negative cable to battery.

Adjustment

1. Disconnect battery negative cable at battery.
2. Remove air cleaner assembly.

3. Disconnect coupler from TS.
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4. Insert 0.6 mm (0.024 in) thickness gauge 8. Check that there is no continuity between
between throttle stop screw and throttle terminals A and B when 0.9 mm (0.035 in)
thickness gauge is inserted.

9. Check that there is continuity between
terminals A and B when 0.3 mm (0.012 in)
thickness gauge is inserted.

if check result is unsatisfactory' in steps 8
and 9, it means that installation angle of TS
is not adjusted properly. Therefore, start all
over again from step 1.

lever.

CAUTION:
As throttle stop screw is factory adjusted
precisely, don’t remove or adjust it.

1. Throttle stop screw
2. Throttle lever
3. Thickness gauge 11. Install air cleaner assembly.

10. Connect coupler to TS securely.

12. Connect negative cable to battery.

Fig. 6E-121 Inserting Thickness Gauge

Removal

1. Disconnect battery negative cable at battery.

2. Remove air cleaner assembly referring to
section GA.

3. Disconnect coupler from TS.

4. Remove TS from throttle body. Using screw-
driver, carefully pry TS to slide.

b. Loosen TS screws.

. Connect chmmeter between A and B terminals.

. First, turn TS counterclockwise fuily and
then clockwise gradually to find position
where ohmmeter reading changes from O
(zero, continuity} to =« (no continuity}. Then
fix TS at that position by tightening screws to
specified torque.

~ O

Tightening torque N-m kg-m Ib-ft
of TS screw 1.6 — 2.4/0.16-024| 1.2 - 1.7

1. T8
2. Screwdriver

Fig. 6E-123 Removing TS

Fig. 6E-122 Adjusting Installation Angle
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Installation

1. Install TS to throttle body. Before installa-
tion, check to make sure that flat part of
TS rotor is positioned as shown in Figure.
If not turn rotor with finger counterclockwise
till it stops.

V= |~

—

1. T8
2. Flat part of rotor

Fig. 6E-124 Rotor Position for Installing

2. Install TS to throttle valve shaft by align-
ing flat part of TS rotor with cut part of
shaft and pushing TS till it becomes in full
contact with throttle body.

1. Cut part of throttle valve shaft
2. Flat part of rotor

Fig. BE-125 Instailing TS

3. Hand-tighten TS screws.
To position throttle valve in the center of
bore, open it half and push throttle valve
shaft from lever side.

4. Adjsut installation angle of TS according to
procedure described in item "Adjustment”’,

B. Connect coupler to TS securely,

6. Install air cleaner assembly referring to
section GA.

7. Connect battery negative cable to battery.

THROTTLE POSITION SENSOR (TPS) FOR

A/T MODEL

Inspection

1. Disconnect negative cable at battery.

2. Remove air cleaner assembly referring to
section BA.

3. Disconnect coupler from TPS.

4, Using ohmmeter, check resistance between
terminals under each condition given in
below tabie.

1. TPS
2. ldle switch

Fig. 6E6-126 Checking TPS

TERMINALS CONDITION RESISTANCE

When throttle
lever-to-stop
screw clearance 0 — Bk
is 0.3 mm

Betw_een Aand B {0.012in.)

terminals

{Idle switch) When throttle
lever-to-stop
screw clearance o0
is 0.9 mm
{0.035 in.)

Between A and D 4.37 813K

terminals

Throttle vaive is
Between A and C | at idle position 0.20-11.42kQ

terminals i
Throttle valve is 3.03—17.08 kQ
fully opened

The resistance between A and C should increase as throttle
valve opens larger.
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{f idle switch check result is not satisfactory,
adjust installation angle of TPS and if found
defective in the other check, replace TPS.

5. Connect TPS coupler securely.

6. Install air cleanet assembly referring to
section GA.

7. Connect battery negative cable to battery,

Adjustment

1. Disconnect battery negative cable, remove
air cleaner assembly and disconnect TPS
coupler.

2. Insert 0.6 mm (0.024 in) thickness gauge
between throttle stop screw and throttle
lever,

1. Throttle stop screw
2. Throttle lever
3. Thickness gauge

Fig. BE-127 Inserting Thickness Gauge

3. Loosen TPS screws.

4. Connect ohmmeter between A and B ter-
minals.

5. First, turn TPS counterclockwise fully and
then clockwise gradually to find position
where ohmmeter reading changes from 0
{zero, continuity) to « {(no continuity).

Then fix TPS at that position by tightening
screws to specified torque.

Tightening torque N-m kg-m Ib-ft
of TPS screw 1.6—-2.4(0.16—024| 12— 1.7

Fig. BE-128 Adjusting Installation Angle

6. Check that there is no continuity between
terminals A and B when 0.9 mm (0.035 in)
thickness gauge is inserted.

7. Check that there is continuity between
terminals A and B when 0.3 mm {0.012 in)
thickness gauge is inserted.

If check result is unsatisfactory in steps ©
and 7, it means that installation angle of
TPS is not adjusted properly. Therefore,
start all over again from step 1.

CAUTION:
As throttle stop screw is factory adjusted
precisely, don’t remove or adjust it.

8. Connect coupler to TPS securely, install air
cleaner assembly and connect battery negative
cable,

Removal

1. Disconnect battery negative cable at battery.

2. Remove air cleaner assembly referring to sec-
tion 6A.

3, Disconnect coupler from TPS.

4. Remove TPS from throttle body.
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Instaliation

1. Install TPS to throttle body.
Fit TPS to throttle body in such way that its
adjusting holes are a tittle away from TPS
screw holes as shown in Fig. 6E-129 and
turn TPS clockwise so that those holes align.
Then hand-tighten TPS screws.

1. TPS 4, Turn TPS after fitting
2. TPSadjusting holes and align holes.
3. TPS screw holes

Fig. 6E-129 Installing TPS

2. Adjust installation angle of TPS according to
procedure described in item “Adjustment”.

3. Connect coupler to TPS securely,

4. Install air cleaner assembly referring to section
BA.

5. Connect battery negative cable to battery.

AlIR TEMPERATURE SENSOR (ATS)

Removal

1. Disconnect battery negative cable at battery.
2. Disconnect coupler from ATS.

3. Remove ATS and gasket from air cleaner case.

Inspection

Immerse temperature sensing part of ATS in
water {or ice) and measure resistance between
sensor terminals while heating water gradually.

If measured resistance doesn’t show such charac-
teristic as shown in Fig. 6E-131, replace ATS.

Fig. 6E-130 Checking ATS

{ ) forreference

k2
(5.88)1
w
(8]
=z
L4
B
0
[§1]
o
221 ~-2697
(1.14) 1
(0.58) ¢4
0.29 — 0.35; '
0 20 40 60  80°C
32 68 104 140 176°F
TEMPERATURE

Fig. 6E-131 ATS and WTS Charactristic

Installation

Reverse removal procedure noting the following.

¢ Clean mating surfaces of ATS and air cleaner
case.

¢ Tighten ATS to specified torque.

Tightening torque N-m kg-m Ib-ft
for ATS 13—17[13-1.7| 9.56=12.0

e Connect ATS coupler securely.
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WATER TEMPERATURE SENSOR (WTS)

Removal

1. Disconnect battery negative cable at battery.

2. Remove air cleaner assembly referring to sec-
tion 6A.

3. Remove radiator cap to relieve engine cooling
water pressure and install it.

OXYGEN SENSOR
Removal

WARNING:

To help avoid danger of being burned, do
not remove radiator cap while engine and
radiator are still hot. Scalding fluid and
steam can be blown out under pressure if

WARNING:

To avoid danger of being burned, do not
touch exhaust system when system is hot.
Oxygen sensor removal should be perform-
ed when system is cool.

cap is taken off too soon.

4. Disconnect coupler from WTS,
5. Remove WTS and gasket from throttle body.

NOTE:

Cooling water, although small amount, may
be released then. Cover WTS with shop cloth so
that released water is absorhed on it.

Inspection

Check resistance of WTS variable with tempera-
ture by using the same checking method as ATS.
For WTS characteristic, refer to Fig. 6E-131.

If found defective, replace.

Installation
Reverse removal procedure noting the following.
e Clean mating surfaces of WTS and throttle

body.
e Check gasket for damage and replace if neces-
sary.
e Tighten WTS to specified torque.
Tightening torque N-m kg-m Ib-ft
for WTS 20—30(2.0-30] 145-215

e Connect coupler to WTS securely.

=

. Disconnect negative cable from battery.

2. Disconnect coupler of oxygen sensor and

release its wire harness from clamps.
3. Remove oxygen sensor from exhaust manifold.

1. Exhaust manifold
2.- Oxygen sensor

Fig. 6E-132 Removing Oxygen Sensor

Instalition
Reverse removal procedure noting the following.
s Tighten oxygen sensor to specified torque.

Tightening torque N-m kg-m Ib-ft
for oxygen sonsor | 45 — 55 |45—5.5|33.0-39.5

e Connect coupler of oxygen sensor and clamp
wire harness securely.

e After installing oxygen sensor, start engine
and check that no exhaust gas leakage exists.
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SPEED SENSOR MAIN RELAY

Inspection

1. Disconnect negative cable at battery.

2. Remove combination meter from instrument
panel.

3. Connect ohmmeter between “GND’ screw
and “RSW’’ screw of combination meter and
turn cable joint of speedometer with a screw-
driver. Ohmmeter indicator should move back
and forth between Q (zero) and o (infinity) 4
times while cable joint is turned one full
revolution. 55

ECM

Main relay
Ignition switch
Main fuse box

tl SR

Fig. BE-134 Main Relay Circuit

Inspection

1. Disconnect negative cable at battery.

2. Remove main relay from main fuse box after
disconnecting its coupler.

1. Combination meter 3. Screwdriver
2. Speedometer cable 4, "RSW' screw
joint 5. “GND” screw

Fig. E-133 Checking Speed Sensor

Replace speedometer if check result is not
satisfactory.

4. Install combination meter to instrument panel.
5. Connect negative cable to battery.

1. Main fusebox 3. Coupler
2. Main relay 4. Fuel pump relay

Fig. 6E-135 Removing Main Relay
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3. Check resistance between each two terminals

as in table below.

If check results are as specified, proceed to
next operation check. If not, replace.

S ———

Fig. 6E-136 Checking Main Relay Resistance

TERMINALS RESISTANCE
Between A and B ee {infinity)
Between Cand D 56 — 84 O

4, Check that there

is continuity between

terminals A" and “‘B"" when battery is con-
nected to terminals 'C" and "D".

If found defective, replace.

Fig. 6E-137 Checking Main Relay Operation

FUEL PUMP RELAY
B/W
2
C a8
6
1 P
B10¢7w 5l -3
B1 Ui 4
W/R |—1‘— 15
ECM & é)
Fuel pump relay
Fuel pump

Ignition switch
Main fuse box

G W

Fig. 6E-738 Fuel Purmnp Circuit

Inspection

1. Remove fuel pump relay in the same way as
main relay,

2. Structure of fuel pump relay is the same as
that of main relay. Check its resistance and
operation using the same procedure as that
for main relay.

If found defective, replace.

FUEL INJECTOR RESISTOR

Inspection

1. With ignition switch OFF, disconnect resistor
coupler,

2. Check resistor for resistance.

Resistance of fuel

- . 19-2180
injector resistor

If check result is not satisfied, replace.
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Fig. 6E-139 Checking Resistor

FUEL CUT OPERATION
Inspection

NOTE:

Before inspection, check to make sure that gear
shift lever is in neutral position {(with A/T model,
selector lever in “P” range}), A/C is OFF and
that parking brake lever is pulled all the way up.

1. Warm up engine to norma! operating tempera-
ture.

2. Remove rubber seal from TS or TPS.

3. Using service wire, connect A" and “B”
terminals {idle switch terminal) of coupler
from wire side.

1. Coupler of TS (M/T model) 3. Service wire
2. Coupler of TPS (A/T model) 4, Rubber seal

Fig. 6E-140 Short ldle Switch Circuit for Fuel Cut
Inspection

4. Gradually raise engine speed. It should show
variation {up and down) around 2,000 r/min.

5. After checking, disconnect service wire and
install rubber seal to coupler.

1SC SOLENOID VALVE

Inspection

1. With ignition switch “OFF”, disconnect 1SC
solenoid valve coupler.

2. Check resistance between each two terminals
of ISC solencid valve.

Resistance of |SC

. 30—-338
solenoid valve

If it is within specification, proceed to next
operation check. If not, replace.

.

1. ISC solenoid valve

Fig. 6E-141 Checking Resistance

3. Warm up engine to normal operating tempera-
ture,

4, With engine running and ISC solenoid valve
coupler disconnected, disconnect ISC sole-
noid valve hose of underside as shown below.
In this state, check that air is not drawn into
ISC solencid valve.

Fig. GE-142 Checking 1SC Solenoid Valve {1
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5. Under above condition, connect 12V-battery
to 1SC solenoid valve terminals and check that
air is drawn into ISC solenoid valve.

1. Ajris drawn
2. Battery (12V)

Fig, 6E-143 Checking ISC Solenoid Vaive (2}

If check result is not satisfactory replace ISC
solenoid valve,

6. Connect hose and coupler securely.

EGR CONTROL SYSTEM (For California spec.
model only)

System [nspection

NOTE:

Before inspection, check to make sure that gear
shift lever is in neutral position {with A/T model,
selector lever in ‘P range} and that parking
brake lever is pulled all the way up.

1. When engine is cool (cooling water tempera-
ture is below 40°C, 104°F), start engine and
race it, and check that EGR valve diaphragm
is not operating in this state.

2 1. EGR valve
2, Diaphragm

Fiy. BE-144 Checking EGR Valve Diaphragm

2. Warm up engine to normal operating tempera-
ture and race it after warming up. Then check
to be sure that diaphragm moves toward 1 in
Fig. 6E-145 during acceleration and toward 2
during deceleration.

1. During acceleration
2. During deceleration
3. Diaphragm

Fig. 6E-145 Movement of EGR Valve Diaphragm
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If EGR valve fails to operate properly, check
vacuum hoses, EGR valve, EGR modulator
and VSV,

3. Keep engine running at idle speed and open
EGR valve by hand, and engine should either
stop or reduce its speed. If neither occurs,
EGR passage is clogged, Clean it,

Vacuum Hose Inspection
Check hoses for connection, leakage, clog and
deterioration. Replace as necessary.

EGR Valve Inspection

1. Disconnect vacuum hose from EGR modula-
tor.

2. Connect vacuum pump gauge to its hose.

3. Check that EGR valve diaphragm moves
smoothly and that it is held at the same
position when 20 cmHg vacuum is applied to
EGR valve.

If diaphragm doesn’t move smoothly, or it
isn't held at the same position, replace EGR
valve.

1. Apply vacuum
2. No vacuum
3. Diaphragm

Fig. 6E-146 Checking EGR Valve

4, After checking, be sure to connect vacuum
hose,

EGR Madulator Inspection
1. Check filter for contamination and damage.
Using compressed air, clean filter.

£
G

o

1. EGR modulator
2. Filter

Fig. 6E-747 Fifter of EGR Modulator

2. Remove EGR modulator and plug nozzle with
finger, Blow air into another nozzle and
check that air passes through to air filter side
freely.

1. EGR modulator
Z. Blowair
3. Air filter

Fig. BE-148 Checking EGR Modulator (1)
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3. Connect vacuum pump gauge to nozzle “P”
and plug nozzle “Q" with finger.
While blowing air intoc nozzie ’A”, operate
vacuum pump gauge and check that vacuum
is applied to modulator.
Then stop blowing nozzle A" and check that
vacuum pump gauge indicates 0" (zero).
If check result is not satisfactory, replace
EGR modulator.

5 2

\np

Nozzle *'P"

Nozzle "Q"™

Nozzle “A"

Blow air

Vacuum pump gauge

apwNe

Fig. 6E-149 Checking EGR Modulator (2)

4. After checking, install modulator and connect
hoses securely. Refer to emission control
information label for connection.

VS8V (Vacuum Switching Valve) Inspection

1. With ignition switch OFF, disconnect coupler
from VSV.

2. Check resistance between two terminals of
VSV,

Resistance of EGR VSV 33-39¢Q

If resistance is as specified, proceed to next
operation check,. If not, replace.

r_—"_"ﬁ
N
|“"(‘{T Q
& O @
A X
1
)
1. EGR V&V

Fig. 6E-150 Checking Resistance

3. Disconnect vacuum hoses from EGR modufa-
tor and throttle body.

4, Blow into nozzle “A”, Air should come out
of filter and not out of nozzle “B”.

Nozzle A"
Nozzie "B"*
Filter

V8V

Bwn

Fig. 6E-157 Checking VSV (1)

5. Connect 12V-battery to VSV terminals. In

this state, blow nozzle “A".
Air should come out of nozzle “B" and not
out of filter.
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1. Nozzle "A" 4, VSV
2. Nozzle "B" 6. Battery (12V)
3. Blow air

Fig. 6E-152 Checking VSV (2)

If check result is not as described above, re-

place VSV.

6. Connect VSV coupler securely.
7. Connect vacuum hose securely,

SHIFT-UP INDICATOR LIGHT CONTROL
SYSTEM (If equipped)

AB¢

N
}---Sb B/w«w@ )

ECM
. Shift-up indicator
light

3. Combination meter
4. Ignition switch

® ©

» =

Fig. 6E-153 System Circuit

System Inspection

CAUTION:
This check requires test drive. Use special
care for safety when driving.

3

4.

. Turn ignition switch ON, and shift-up indica-

tor light should light.

If not, cause may be burned builb, open wire,
poor connection or faulty ECM. Proceed to
“Shift up indicator light and its circuit inspec-
tion™.

. Start engine, and shift-up indicator light should

go off.
If not, cause may be shorted wire to ground
or faulty ECM.

. Warm up engine to normal operating tempera-

ture.

With gear shift lever in low gear position, in-
crease engine speed. When it exceeds 1,600 r/
min. shift-up indicator light should light for
5 seconds at the longest.

If it doesn’t light, check speed sensor, WTS
and pressure sensor. If they are all in good
conditon, substitute a known good ECM for
existing one.

Shift up Indicator Light and Its Circuit
Inspection

1.

2.

With ignition switch OFF, disconnect ECM
coupler from ECM.

Turn ignition switch ON, and shift-up indi-
cator light should not light.

If it light, wire is shorted to ground.

. Ground A8 terminal of disconnected ECM

coupler by using service wire.

1. ECM couplar
disconnected
2. Baody ground

Fig. 6E-154 Checking Indicator Light
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And then shift up indicator light should light.
If not, cause may be burned bulb, open wire
or poor connection. Repair or replace as
necessary.

4. Connect coupler to ECM securely.

OUTPUT SIGNAL OF THROTTLE VALVE
OPENING (A/T maodel only)

3 0

—— Lg daa 2 1
La/W

La/Y ¢ A1E A17 <

° ! A3 Br/Y

Ly/B
¢ A16 AD
l Br/B
A18 ¢
Br/R

81
B7 g6

1. AJT control module
2. ECM
3. TPS

Fig. 6E-155 Signal Output Circuit

Inspection
1. Check voltage at each terminal for “Br/Y",

“Br/B" and "Br/R” wires of A/T control
module.

Br/B
BriY \Br/R 2

I\ e
200

JOO 00

Ve Y /W
A !

i
Lol

1. A/ST control module
2. Coupler
3. Body ground

Fig. BE-156 Checking Output Signal

Voltage at each terminal should vary as
shown in following ON/OFF signal diagram.

Full open

|

Low voltage
| (0.2 — 0.4V}
zane (ON zone)

Throttle valve opening

7
/ High {battery)
/ | voltage zone
{QFF zone}

7

Br/Y Br/B Br/R
Wire terminal

N\

Fig. 6E-157 ON/OFF Sigan! Diagram

If check result is not satisfactory, check each
wire harness, circuit connections and TPS.
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SPECIAL TOOLS

1. Fuel pressure guage
09912-58441

2. Pressure hose
08912-58431

3. 3-way joint & hose

09917-47910
Vacuum pump gauge

09912-58490

RECOMMENDED TORQUE SPECIFICATIONS

Tightening torque
Fastening parts
N-m kg-m ib-ft
Throttle body mounting bolt and nut 18 — 28 1.8—-2.8 136 —-20.0
Throttle upper and lower body screw 2.9 —4.1 0.29 — 0.41 2.1=29
Fuel injector sub wire coupler screw 16—-24 0.16 — 0.24 1.2-1.7
Fuel injector cover screw 289 —-4.1 0.29 — 0.41 21-29
TS or TPS mounting screw 16 -24 0.16 — 0.24 1.2-1.7
ATS 13-17 1.3-1.7 95—-120
WTS 20— 30 2.0 -3.0 145 —21.5
Oxygen sensor 45 — 65 45 —55 33.0 - 395
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GENERAL DESCRIPTION

This car uses solid state ignition system,

The basic components of the ignition system are
ignition coil, distributor and spark plugs and
those of the distributor are signal generator
{signal rotor and pickup coil}, igniter, rotor,
cap, vacuum advancer and centrifugal advancer,

When the distributor shaft rotates, the magnetic
flux passing through the pickup coil varies due
to the change in air gap between the pickup
coil and the signal rotor. As a resuit, the alter-
nating current voltage is induced in the pickup
coil.

The voltage induced, turns on and off the igniter
which switches off the ignition coil primary
current. Thus, the high voltage is induced in
the secondary winding of ignition coil and igni-
tion sparks are generated at the spark plugs.

The spark advance is produced by the vacuum
advancer which operates based on the engine
vacuum and centrifugal advancer.
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I
1. Battery 8. Pickup coil
2. Main fuse 9. lIgniter
3. Ignition switch 10. Signal rotor
4. Fuse 1t1. Vacuum advancer
5. lgnition ¢oil 12. Centrifugal advancer
6. Distributor 13. Spark plug
7. Distributor rotor
Fig. 6F-1 Ignition Circuit Diagram
Condition Possible cause Correction

Engine cranks, but
will not start or hard
to start

No spark
s Blown fuse for ignition coil

e Loose connection or disconnection of lead
wires or high-tension cord(s)

Replace
Connect securely

engine performance

¢ Faulty spark plug(s)

¢ Faulty high-tension cord(s) Replace
e Faulty spark plug(s} Adjust, clean or replace
e Cracked rotor or cap Replace
o Maladjusted signal rotor air gap Adjust
e Faulty ignition coif Replace
e Faulty noise suppressor(s) Replace
® Faulty pickup coil or igniter Replace
Maladjusted ignition timing Adjust
Poor fuel economy or | e Incorrect ignition timing Adjust

Adjust, clean or replace




IGNITION SYSTEM 6F-3

DIAGNOSTIC FLOW CHART (NO SPARK)

NG
Check power supply to ignition coil and distributor. »  Check fuses, electric wires, connections, etc.
oK
Y
Check following system parts.
High-tension cord(s)
Spark plugls) NG
Distributor cap = Adjust, repair or replace.

Ignition coil

Signal rotor air gap

Noise suppressor

Pickup coil (resistance)

Electric wires {short, connections}

® & o % & 0 80

OK

y

Substitute a known-good igniter and recheck.

ON-CAR SERVICE

SPARK TEST 2. Remove spark plugs and connect them to

1. Disconnect injector coupler at throttle body high tension cords, and then ground spark
side. plugs.

3. Depress clutch pedai fully, crank engine and
check if each spark plug sparks.

4. 1f no spark, inspect high tension cords, spark
plugs, ignition coil, distributor, etc..

WARNING:

Without disconnection of injector coupler,
combustible gas may come out from spark
plug holes during this test and may get igni-
ted in engine room.

1. Injector coupler

2. Throttle body

3. Air cleaner case

4. Cylinder head cover

Fig. BF-2 Disconnecting Infector Coupler
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POWER SUPPLY CHECK

For ignition coil

1. Remove ignition coil cap and check to make
sure that coil terminals have battery voltage
with ignition switch on.

2. if no voltage or low voltage is found, check
fuse, couplers and wiring harness.

1. Ignition coil cap
2. Voltmeter DC20V range

7
Fig. 6F-4 Checking Power Supply to Ignition Coif

For distributor

1. Disconnect distributor lead coupler, turn on
ignition switch and check to make sure that
coupler terminals have battery voltage.

2. If no voltage or low voltage is found, check
wiring harness and coupler.

1. Harness coupler to distributor
2. Voltmeter DC20V range

Fig. 6F-& Checking Power Supply to Distributor

HIGH TENSION CORDS

1. Remove high tension cord at ignition coil while
gripping its cap.

2. Remove distributor cap installed with high

tension cords.
3. Remove high tension cord clamps from cylin-

der head cover.
4. Pull out high tension cords from spark plugs
while gripping each cap.

CAUTION:

e Removal of high tension cords together
with clamps will be recommended so as
not to damage their inside wire (resistive
conductor).

¢ For the same reason, pull out each con-

nection by gripping cap portion.

1. Caps
2. Clamps

Fig. 6F-6 Removing High Tension Cord

5. Measure resistance of high tension cord by
using chmmeter.

10 — 22 k@ /m

High tension cord
(3 — 6.7 k2/ft)

resistance

1. High tension cord
2. Ohmmeter

Fig. 6F-7 Measuring High Tension Cord Resistance
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6. If resistance exceeds specification, inspect
distributor cap terminals and replace high ten-
sion cord(s) and/or distributor cap as required.

4. Install spark plugs and torque them to specifi-
cation.

CAUTION:

e Never attempt to use metal conductor
high tension cords as replacing parts.

e Insert each cap portion fully when install-
ing high tension cords.

Spark plug N-m kg-m Ib-ft
tightening torque | 25 — 30 [2.5—3.0(18.0-21.5

SPARK PLUGS

1. Pull out high tension cords by gripping their
caps and then remove spark plugs.
2. inspect them for:

¢ Electrode wear
e Carbon deposits
¢ Insulator damage

3. 1f any abnormality is found, adjust air gap,
clean with spark plug cieaner or replace them
with specified new plugs.

5. Install high tension cords securely by gripping
their caps.

IGNITION COIL

1. Remove ignition coil cap.

2. Pull out high tension cord by gripping its cap.

3. Disconnect ignition coil lead coupler.

4. Measure primary and secondary coil resi-
stances.

Ignition colil Primary | 1.12 — 1.38Q
resistance

{at 20°C, 68°F) Secondary | 11.4 — 15.6 kQ2

NGK BPRGES
Spark plug
type NIPPON ]
SEnso | W2OEPR-U
] 0.7 - 0.8 mm
Air gap A (0.028 — 0.031 in.)

;L‘_ A
=
A Spark plug gap

Fig. 6F-8 Checking Spark Plug Gap

PRIMARY

L/
Q

SECONDARY

AN
N

1. Ohmmeter
A: Coupler disconnected

Fig. 6F-9 Measuring lgnition Coil Resistance

5. If resistance is out of specification, replace
coil with new one.
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NOISE SUPPRESSOR

1. Disconnect coupler of noise suppressor.

2. Using ohmmeter, check to be sure that con-
denser is not conductive and resister has
resistance of about 2.2 k2.

3. If check result is not satisfactory, replace
noise suppressor.

—2
1. Noise suppressor 3. Condenser
2. Ohmmeter 4. Resister

Fig. 6F-10 Checking Noise Suppressor

DISTRIBUTOR

Distributor Cap and Rotor
Check cap and rotor for crack and their terminals
for corrosion and wear. Replace as necessary.

Signal Rotor Air Gap

1. Remove distributor cap and rotor.

2. Using thickness gauge, measure air gap, be
tween signal rotor tooth and pickup coil.

0.2 —-0.4mm

Signal rotor air gap (0.008 — 0.016 in.)

Pickup coil 2
Signal rotor air gap
Screws

Fig. 8F-11 Checking Air Gap

Ealk ol alba

3. If gap is out of specification, remove igniter
and loose pickup coil securing screws.
Using blade {—) screw driver, move pickup
coil and adjust gap to specification,
After adjustment, tighten securing screws and
recheck gap.

NOTE:
Check to make sure that pickup coil tooth is
free from any metal particles.

4, Install ignitor, rotor and distributor cap.

Centrifugal Advancer

1. Remove distributor cap.

2. Turn rotor counterclockwise by using fingers
and release it. Rotor should return clockwise
smoothly by spring force.

3. Also check if shaft is excessively loose.

4. Replace distributor housing assembly if any
abnormality is found.

A: To be advanced

Fig. 6F-12 Checking Centrifugal Advancer
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Vacuum Advancer

1,
2.

3

Remove distributor cap.
Disconnect vacuum hoses and connect vacuum
pump gauge to outside diaphragm.

. Apply about 400 mmHg {15 inHg} vacuum

and release it, then check to make sure that
pick up coil moves with base plate smoothly.

. Repeat same procedure to inside diaphragm.
. If any abnormality is found, replace vacuum

controller or distributor housing assembly.

Igniter

Pickup coil
Vacuum controller
Special tool {(Vacuum pump
gauge 08917-47910)

: To be advanced

BPon=

I

Fig. 6F-14 Checking Vacuum Advancer

IGNITION TIMING
INSPECTION AND ADJUSTMENT

NOTE:

Before starting engine, place transmission gear
shift lever in “Neutral” (shift selector lever to
“P"” range for A/T model), and set parking brake
and block drive wheels.

1.

2.

Start engine and warm it up to normal operat-
ing temperature.

Make sure that all of electrical loads except
ignition are switched off.

. Check to be sure that idle speed is within

specification.

. Set timing light to No. 1 high tension cord.

b, Disconnect vacuum hose at gas filter on in-
take manifold and plug gas filter.

1. Gas filter
2. Plug
3. Vacuum hose

Fig. 6F-14 Plugging Gas Filter

6. Using timing light, check that initial ignition
timing is within specification.

IGNITION TIMING SPECIFICATION

Initial Advanced
Model | Idle speed {(Vacuum dis- | (Vacuum
connected) | connected)

M/T | 650+ 50 r/min

6 1° BTDC [122 1°BTDC
A/T | 7560 %= 50 r/min

lgnition order 1—-3—-4--2

1. Special tool (Timing light
09900-27301 or 09900-27311)

Fig. 6F-15 Checking lgnition Timing
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7. 1f ignition timing is out of specification, 8. After tightening distributor flange bolts,
loosen flange bolts, adjust timing by turning recheck that ignition timing is within specifi-
distributor assembly while engine is running, cation.
and then tighten bolts. 9. Connect vacuum hose as it was and make
- - sure that advanced timing is within specifi-

Tlght.em.ng torque N-m kg-m Ib-ft cation,
for distributor
f]angebo]ts 10-16 |1.0-1.6| 7.0—-115

1. Distributor flange bolt
A: To be advanced
B: To be retarded

Fig. 6F-16 Adjusting Ignition Timing

DISTRIBUTOR UNIT

. Oring

. Housing with centrifugal
advancer

. Base plate washer
Screw

. Base plate

E ring

Controller screw

. Vacuum controiler
. Igniter screw

10, Pickup coil

10-1. Igniter

11. Pickup coil screw
12. Rotor

13. Cap seal

14. Cap

15. Cap screw

CRNGNAW N

Fig, 8F-17 Distributor Components
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REMOVAL

1. Disconnect negative cable at battery.
2. Disconnect distributor lead coupier.

3. Disconnect vacuum hoses at vacuum controller.

4. Remove distributor cap screws and cap.
5. Remove distributor flange bolts.
6. Pull out distributor housing assembly.

DISASSEMBLY

1. Remove distributor cap, if it has been dis
mounted assembled with housing.

2. Remove rotor and cap seal.

3. Remove igniter fastening screws and take out
igniter.

1. Distributor housing
2. Igniter screw

3, Distributor cap seal
4. Igniter

5. Rotor

Fig. 6F-18 Removing Igniter

4. Remove pickup coil screws and then take out
pickup coil together with igniter.

B. Remove E ring and screw and then pull out
vacuum controller,

1. Igniter 4. Ering
2. Pickup coil screw 5. Vacuum controller screw

6. Vacuum controlier

\ 3. Pickup coil

Fig. 6F-19 Removing Pickup Coil

6. |f necessary, remove base plate screws with
washers and then take out base plate assembly.

NOTE:
Base plate clips have specific location for housing
grooves.

1. Base plate 4, Washer
2. Clip 5. Distributor housing
3. Base plate screw

Fig. 6F-20 Rernoving Base Plate

INSPECTION

Centrifugal Advancer

1. Check advancer for rust or abnormal wear.

2. Check shaft for looseness by turning it by
hand.

3. If any abnormality is found in the above in-
spection, replace as housing assembly,

NOTE:
If rust is found in housing inner parts, check
breather holes in housing and distributor cap.

1. Centrifugal advancer
2. Shaft

Fig. 6F-21 Checking Centrifugal Advancer
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Base Plate

Check plate bearing for smooth rotation. If any
abnormality is found, replace it as housing
assembly. Do not wash or disassemble it.

1. Red wire
2. White wire

Fig. 6F.22-2 Measuring Pickup coif Resistance

4. After checking, connect the red and white wires
to igniter as shown in Fig. 6F-22-3, and then
install dust cover.

Fig. 6F-22 Checking Base Plate

Pickup Coil (Signal Generator)
1. Remove dust cover from igniter.
2. Disconnect red and white wires from igniter,

/ g
\ 0 s |k If 2
15 y 1. Red wire
P I 2. White wire
== 3. igniter
N Cac
“} -\'J 4. Pickup coil
1. Dust cover /\ Fig. 6F-22-3 Connecting Red and White Wires to Igniter
2. lgniter 1
3. Red wire 4
4. White wire
6. Pickup coif

Fig. 6F-22-1 Dust Cover and Red and White Wires

3. Connect an ohmmeter to red and white wires,
and measure pickup coil resistance.
The pickup coil resistance should be within
130—-190 homs. If the resistance is not within
specification, replace pickup coil.
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REASSEMBLY

Judging from faulty conditions noted before
disassembly and what is found through inspec-
tion after disassembly, prepare replacing parts
and reassemble distributor by reversing removal
procedure, noting the following points.

e Align base plate clips with housing grooves
when installing.

¢ When installing pickup coil, use screws with
lock washer and washer.

® Adjust signal rotor air gap to specification as
previously outlined.

* After tightening pickup coil screws, recheck
base plate for smooth rotation by pushing
pickup coil cover with finger and releasing it.

e Check to make sure that pickup coil tooth is
free from any metal particles.

©/ ,1 \ 2
=iy
(cOR
8 | )
\ QN \AU' /@

Co

N

1. Signal rotor 3 A: Locator pivot

2. Pickup coil 8: Signal rotor air gap
3. Screw with lock washer  C:'Turning pickup coil
and washer with base plate

Fig. 6F-23 Reassembling Distributor

INSTALLATION

1. If distributor case has been removed or re-

placed, install it with new gasket and fasten
with bolts.

Tight.eni.ng torque N-m kg-m [b-t
for distributor case
bolts 8—-12 |08—1.2| 6.0-85

2, Check to make sure that its O ring is in good
condition.

If new O ring is installed, apply oil.

3. Install distributor without cap to camshaft,
Fit the dogs of distributor coupling into the
slots of camshaft, when installing. The dogs of
distributor coupling are offset. Therefore, if
the dogs can not be fitted into the slots, turn
the distributor shaft by 180 degree and try
again.

Distributor case
Qring

Distributor coupling
Camshaft

A: Slot offset

1.
2,
3.
4,

Fig. 6F-24 Installing Distributor
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4. Lightly install flange bolts and prepare for

ignition timing adjustment.

5. Check to make sure that rotor is in good

condition and inserted in shaft securely.

6. Inspect distributor cap and clean or replace as

required.

7. Make sure that distributor cap seal is placed
properly and install cap, and then fasten it

with screws.

8. Connectvacuum hoses with vacuum controller.

1, Vacuum controiler

B: To intake manifold gas filter

A: To throttle body sensing port center

Fig. BF-25 Connecting Vacuum Hoses

9. Connect distributor lead coupler.

10. Check and adjust ignition timing as previously

outlined.

SPECIAL TOOLS

09900-25002
Pocket tester

09917-47910
Vacuum pump gauge

09900-27 301
Timing light (DC 12V)

09900-27311
Timing light {Dry cell type)
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GENERAL DESCRIPTION

EMISSION CONTROL INFORMATION

LABEL (If equipped)

The emission Control Information Label is
located under hood, if equipped.

The label contains important emission specifica-
tions and setting procedures.

When servicing the engine or emission systems,
the Emission Contro! Information Label should
be checked for up-to-date information,

1. Emission control information label
2. Hood

Fig. 6J-1 Emission Control Information Label

POSITIVE CRANKCASE
VENTILATION (PCV) SYSTEM

The term “blow-by gas’’ stands for the compres-
sed gas and exploded gas which blow through
cylinder-to-piston clearance, which contain a
large amount of unburned gases such as CO and
HC. The PCV (Positive Crankcase Ventilation)
system is provided to prevent the blow-by gas
from being emitted into atmosphere and it
operates as follows.

When the vacuum in the intake manifold is low
{throttle valve open), the PCV valve is wide open
due to its spring force, Thus a large amount of
the blow-by gas is drawn into the intake mani-
fold.

On the other hand, when the vacuum in the
manifold is high, the PCV valve opening is
limited due to the high vacuum. Thus the
amount of the blow-by gas drawn into the
intake manifold is small.

o0
o
2o
0,

.

b Wl

=3 10
byl

1. Intake manifold 6. Blowhy gas

2. Cylinder head cover 7. Fresh air

3. PCV valve 8. Blow-by gasand
4. Throttle body fresh air mixture
5. Air cleaner

Fig. 6J-2 PCV Svstem Operation
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EVAPORATIVE EMISSION
CONTROL SYSTEM

An evaporative emission control system is used
to prevent emission of fuel vapor.

The vapor generated in the fuel tank while driv-
ing or the engine at a stop passes through a 2-
way check valve and enters the charcoal canister
where the charcoal absorbs and stores the fuel
vapor.

Only when the following conditions are all
satisfied, throttle body vacuum is applied to
canister purge control valve and the valve opens.

e Engine is running.

e Engine cooling water temperature is high.
(Engine is warmed up)

e Throttle valve opens larger than idle position,

As a result, fuel vapor in the canister is sucked
into intake manifold through purge control valve
and purge line.

In this state, the canister is purged or cleaned by
air drawn through the filter at the bottom of the
canister,

When engine cooling water temperature is low,
the vacuum signal line communicates with at-
mosphere through BVSV.

Thereforae, throttle body vacuum is not applied
to purge control valve, and the valve is closed. In
this state, the canister is not purged.

The 2-way check valve is provided to keep the
pressure in the fuel tank constant. When the
pressure in the fuel tank becomes positive and
reaches its specified value, it opens the valve to
let the vapor flow into the charcoal canister. On
the other hand, when the pressure in the fuel
tank becomes negative and reaches its specified
value, it opens the valve to et the air flow into
the fuel tank.

*— 12

=13 8 b

-1y
1. Fuel tank 5. Charcoal canister
2. 2-way check valve 6. Vacuum signal line
3. Fuel vapor line 7. Purge line
4. Purge control valve 8. Filter

10,
1.
12.

BVSY 13. Air
Intake manifold 14. VWacuum
Throttle valve

Fuel vapor

Fig. 6/-3 Evaporative Emission Contro! System
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THREE-WAY CATALYST

The three-way catalyst is provided in the exhaust
system (exhaust No. 1 pipe). The function of
the catalyst is to reduce the emission of CQ, HC
and NOx in the exhaust gas by oxidizing or con-
verting them into COz, Hz O and N2 respectively.

. Catalytic converter
. Three-way catalyst
. Exhaust No. 1 pipe
. Exhaust manifold

bW N =

Fig. 6J-4 Catalytic Converter

ON CAR SERVICE

GENERAL

When the emission control hoses are disconnect-
ed and the system’s component is removed for
service, reinstall the component properly, and
route and connect hoses correctly after service.

PCV SYSTEM

NOTE:

Be sure to check that there is no obstruction in
PCV valve or its hoses before adjusting engine
idle speed, for obstructed PCV valve or hose
hampers its accurate adjustment.

PCV HOSE INSPECTION
Check hoses for connection, leakage, clog, and
deterioration. Replace as necessary.

PCV VALVE INSPECTION

1. Disconnect PCV hose from PCV valve.

2. Run engine at idle.

3. Place your finger over end of PCV valve to
check for vacuum, If there is no vacuum,
check for clogged valve, Replace as necessary.

Fig. 8J-5 Checking Vacuum
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4. After checking vacuum, stop engine and
check PCV valve for sticking.
With engine stopped, connect a proper size
hose to PCV valve for inspection.
Blow air into the hose and check that air
flows with difficulty from cylinder head side
to intake manifold side. If air flows without
difficulty, valve is stuck in “Open’ position.
Replace PCV valve.

WARNING:

Do not suck air through PCV valve. Petrol-
eum substances inside the valve and fuel
vapor inside the intake manifold are harm-
ful.

1. Proper size hose
2. Blow air

Fig. 6J-6 Checking PCV Valve for Sticking

5. After removing the hose, connect PCV hose
and clamp securely.

EVAPORATIVE EMISSION
CONTROL SYSTEM

SYSTEM HOSE INSPECTION
Check hoses for connection, leakage, obstruction
and deterioration. Replace as necessary.

CHARCOAL CANISTER INSPECTION
1. Disconnect hoses from canister.

WARNING:
DO NOT SUCK nozzles on canister. Fuel
vapor inside canister is harmful.

2. When air is blown into “TANK" nozzle, air
should come out from air nozzle located at
the bottom of canister.

1. “TANK nozzle 3. “TB’ nozzle
2. Air nozzle 4, “PURGE" nozzie

Fig. 6J-7 Blowing “TANK"' Nozzle

3. When air is blown into "PURGE" nozzle, no
air should come out from other three nozzles
due to closing of purge control valve.

1. "PURGE'" nozzle
2. Blow air

Fig. 6J-8 Blowing “PURGE” Nozzle
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4. When air is blown into “PURGE"™ nozzle
while applying more than 80 mmHg vacuum
to “TB"” nozzle, air should come out from
“TANK” nozzle and air nozzle focated at the
bottom of canister.

[=u
s

1. “TB" nozzle 3. “"PURGE" nozzle
2. Vacuum 4. Blow air

Fig. 6J-9 Blowing “PURGE’ Nozzle with Vacuum
Applied to “T8B’ Nozzle

If operation differs from above description,
charcoal canister must be replaced.
5. Connect hoses to canister.

1. Hose to "TB”
2. Hose to intake
manifoid
. Hose to fuel tank
. Charcosl canister

Fig. 6J-10 Connecting Hoses

BI-METAL VACUUM SWITCHING VALVE
{(BVSV) INSPECTION

NOTE:

For the rough check of the operation, BVSV can
be checked by warming up or cooling down the
engine without being removed from the intake
manifold.

The check procedure is the same as the follow-
ing except items 1, 2 and 5.

1. Drain cooling system when engine is cold.

2. Remove |SC solenoid valve bracket from
intake manifold and remove BVSV from
intake manifold.

3. While keeping BVSV cool (below 45°C
{113°F)}), blow nozzle. Air should come out
of filter.

. Bvsv

Filter

Cool water
Blow air
Thermometer

5\ ”

Mhw =

- 4

1

——3

Fig. 6J-11 Checking BVSV (1}
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4. While keeping BVSV warm (above 60°C
{140°F}) in hot water, blow nozzle. Air should
not come out of filter.

) 1. Filter
2. Hot water
1 3. Heater
: 4. Blow air
off— 4
- - 2
@
\..
3
010101010101010.010

Fig. 6J-12 Checking BVSV (2)

5. Reinstall BVSV to intake manifold. Before
installing, wind sealing tape on its thread.
Install 1SC solenoid valve bracket to intake
manifold.

6. Connect BVSV vacuum hose,

2-WAY CHECK VALVE

Removal

1. Remove fuel tank from body according to
procedure described in section 6C.

2. Remove 2-way check valve from fuel tank.

Inspection

1. Blow hard from fuel tank side (black side of
check valve), and air should pass through
valve smoothly and come out from its orange
side.

2. Blow only softly from orange side, and air
should come out from black side.

3. If air doesn’t pass through valve in step 1 or
hard blow is required in step 2, replace 2-way
check valve.

WARNING:
DO NOT SUCK air through 2-way check
valve. Fuel vapor inside the valve is harmful,

Instailation

Reverse removal sequence to install 2-way check
valve.

When connecting check valve between hoses,
refer to below figure for installing direction.

I"""II"’/ l
el T T T T T

”z
%
¢

Orange side
Black side

To canister
From fugl tank

bl S

Fig. 6J-13 2-Way Check Valve
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GENERAL DESCRIPTION

The exhaust system consists of an exhaust mani-
fold, an exhaust No. 1 pipe, a muffler, seals, gas-
kets and etc.

The exhaust No. 1 pipe has the catalytic conver-
ter.

The catalytic converter is an emission control
device added to the exhaust system to lower the
levels of Hydrocarbon (HC), Carbon Monoxide

{CO), and Oxides of Nitrogen (NOX} poliutants
in the exhaust gas.
The catalyst in the catalytic converter is of
“Three-way"’ type.

THE CATALYTIC CONVERTER REQUIRES
USE OF UNLEADED FUEL ONLY.

. Exhaust manifold
Seal

Exhaust No, 1 pipe
Muffler

. Spring

. Bolt

. Muffler mounting
. Gasket

PNEOREN

Fig. 6K-T Exhaust System
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MAINTENANCE

WARNING:

To avoid the danger of being burned, do
not touch the exhaust system when the sys-
tem is hot. Any service on the exhaust sys-
tem should be performed when the system
is cool.

At every interval of periodic maintenance service,
and when car is raised for other service, check

exhaust system as follows:

ON CAR SERVICE

e Refer to Section 6A for removal and installa-

tion procedures of exhaust manifold.

For replacement of No. 1 pipe, muffler or any
part used to mount or connect them, be sure
to hoist car and observe WARNING given at
the left of this page.

CAUTION:

As exhaust No. 1 pipe has catalytic conver-
ter in it, it should not be exposed to any
impulse. Be careful not to drop it or hit it
against something.

& Check rubber mountings for damage, deterio-
ration, and out of position.
e Check exhaust system for leakage, loose con- When exhaust manifold is removed, check
nection, dent and damage. gaskets and seal for deterioration or damage.
If bolts or nuts are loosened, tighten them Replace them as necessary.
to specified torque. Refer to “ON CAR Tighten bolts and nuts to specified torques
SERVICE" for torque data. when reassembling.
e Check nearby body areas for damaged, missing, Refer to Fig. 6K-2 for location of bolts and
or mispositioned part, apen seam, hole, loose nuts.
connection or any other defect which could
permit exhaust fumes to seep into car.
e Make sure that exhaust system components
have enough clearance from underbody to
avoid overheating and possible damage to
passenger compartment carpet.
o Any defect should be fixed at once.
18 — 28 N'm
(1.8 = 2.8 kg-m)
{13.0 — 20.0 ib-ft)
9 “hartToN
b
S
‘
45 — 55 N-m
{4.5 — 5.5 kg-m} = ~, {3.5 — 4.5 kg-m)
{33.0 — 39.5 Ib-ft) : {26.5 — 32.5 Ib-t)
g_’_,_, 35 — 50 N-m
{3.5 — 5.0 kg-m)
{25.5 — 36.0 1b-f1)

Fig. 6K-2 Recommended Torque Specification
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SECTION 7B

AUTOMATIC TRANSMISSION

NOTE:
For the items not found in this section, refer to the same section of the SF413 Service Manual.

CONTENTS

GENERAL DESCRIPTION ... i i e e e e e e e 7B-1
Electric Shift Control System .. . o it i e et e e 7B-1
Throttle pOSItION SBNSOT L ..\ttt it it i ittt et et ettt ettt aeneeiineennnn 7B-1
Automatic shiftdiagram .. .. ... .. . i i e et e e e e 7B-2
DIAGN SIS L .. e e e e e e e e e 78-2
Transmission Unit ... .. i i e e e 7B-2
Systematic trouble sShootiNg . . ... i i e e e 7B-2
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TRANSMISSION UNIT REPAIR OVERHAUL .. ... .. i i i et e nn 7B-4
3 T F-1 0 o T 3 T+ 78-4
RT3 L TU] 8 AT o T 78-4

GENERAL DESCRIPTION

ELECTRIC SHIFT CONTROL
SYSTEM

The electric shift control system of these models
with Electronic Fuel Injection system differs
from that of the models with carburetor in the
TPS structure and automatic shift schedule of
A/T control module.

o 1 1. Throttle position sensor
2. Throttle body

THROTTLE POSITION SENSOR (TPS)

The throttie position sensor consisting of an
idle switch and a potentiometer is connected to
the throttle valve shaft.

Idle signal {ON signal when idling) and throttle
valve opening signal (output voltage) are trans-

A: Ground

mitted from TPS to ECM as voltage signal. 8+ ON OFF signal (idle signal)
i i H H C: Qutput voltage {opening angle signal}
.The signal is converted to ON OFF informations S P supply from ECM referenes vottage)
in ECM and they are sent to A/T controller
through three lines, Fig. 7B-1 Throttie Position Sensor

Refer to Section 6E of this supplement for TPS
inspection.
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AUTOMATIC SHIFT DIAGRAM

%
| 243 2 =3
89 — 100 ! |
S I T . d
o 78 — 88
Z
Z =
a 59 — 77
()
o -
2 40 — 58
<
> -
“ 28-39
f-
'— | —
8 24 — 27
E | —— Up shift
7-23 —=— Down shift
0-6
1 1 | 1
0 70 80 90 100 110km/h
0 10 20 30 40 50 60 70 mile/h
CAR SPEED
Selector D or 2 D Dor2 L
G
Throttle ™\_gpseg—r. | 1 - 2 2~ 3 32 21 2> 1
Km/h 13 30 10 10 53
Full close .
mile/h 8 19 6 6 33
Km/h 5b 100 82 36 53
Full open .
P mile/h 34 62 51 22 33
DIAGNOSIS
TRANSMISSION UNIT
SYSTEMATIC TROUBLESHOOTING 3. Transmission fluid level is between FULL
Before diagnosing trouble according to procedure HOT and LOW HOT on oil level gauge at
(flow chart} described in Section 7B of SF413 normal operating temperature of transmission
Service Manual, make sure to check each of the fluid.
following. 4, Accelerator cable, oil pressure control cable
1. Engine coolant temperature is at normal and select cable are adjusted properly.
operating temperature, 5. Electric circuit of gear shift control system is
2. Engine idle speed is within specification. free from break, coupler disconnection and

poor contact.
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LINE PRESSURE TEST

Use the same line pressure test procedure des-
cribed in Section 7B of SF413 Service Manual,
but for specifications for this model, refer to
below table.

7. Start car and keep it running at 25 km/h (15
mile/h) and then release accelerator pedal
completely. 1 or 2 seconds later, depress
accelerator pedal fully and check if down-
shift from 2nd to 1st takes place.

8. Keep car running at 75 km/h (47 mile/h) and

) Line pressure in the same way as in step 7, check if down-
Engine speed i
D range R range shift from 3rd to 2nd takes place.

Idling speed 2 — 4 kg/cm? 5.5 — 8 kg/cm? 9, If upshift or downshift fails to take place at

{700 — 800 285 —56.8psi | 782 — 113.7 psi each specified speed in the road test, possible

rfmin) 200 — 400 kPa | 550 — 800 kPa causes for such failure are as follows. Check

Stall speed 5 — 7 kg/cm?  [10.5 —14.0 kg/em? each part which is suspected to be the cause.

{2,000 -2,500 | 71.1 —99.5pst | 149.4 — 199.1 psi

[ - 1050 — .

r/min) 500 — 700 kPa | 1050 ~ 1400 kPa Condition Possible causes
No upshift from 1 — 2 shift valve defec-
1st to 2nd tive

ROAD TEST

This test is to check if upshift and downshift
take place at specified speeds while actually
driving car on a level road.

WARNING:
¢ Carry out the test in very little traffic
area to prevent an accident,

2nd brake solenoid
defective

Controller defective, or
disconnection or poor
connection in controll-
er electric circuit

No upshift from

2 — 3 shift valve defec-

. . i
e The test requires 2 persons, a driver and 2nd to 3rd t Ye .
Direct clutch solenoid
a tester. .
defective

—

. Warm up engine.

Controller defective, or
disconnection or poor

2. With engine running at idle, shift selector lever connection in controll-
to D. er electric circuit
3. Accelerate car speed by depressing accelerator

pedal very little {within 4 deg. of throttle
vaive opening).

. Check if upshift takes place from 1st to 2nd

at about 13 km/h (8 mile/h) and from 2nd to
3rd at about 30 km/h (19 mile/h).

. Stop car once. Then start it again and while

accelerating by depressing accelerator pedal
fully, check if upshift takes place from st to
2nd at 55 km/h {34 mile/h) and from 2nd to
3rd at 100 km/h (62 mile/h).

. Stop car again.

Mo downshift
from 2nd to 1st
or 3rd to 2nd

Throttle position sensor
defective

Controlier defective, or
disconnection or poor
connection in controll-
er electric circuit
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TRANSMISSION UNIT REPAIR OVERHAUL

DISMOUNTING

1. Take down engine with transmission referring
to Section 6A of this supplement,

2. Remove torque converter (clutch) housing
lower plate.

3. Remove drive plate bolts.
To lock drive plate, engage a minus screw-
driver with the drive plate gear.

1. Drive plate
2, Screwdriver

Fig. 7B-2 Removing Drive Plate Bolts

4, Remove starter motor,

B. Remove bolts and nut fastening engine and
transmission, and remove transmission from
engine.

NOTE:

When removing transmission from engine, move
it in parallel with erankshaft and use care so as
not to apply excessive force to drive plate and
torque converter,

WARNING:

Be sure to keep transmission with torque
converter horizontal or facing up through-
out the work., Should it be tilted with
torque converter down, converter may fall
off and cause personal injury,

REMOUNTING

Reverse dismounting procedure. The important
steps in installation are as follows.
e Before installing transmission:
a) Apply grease around the cup at center of
torque converter (Fig, 78-3).
b) Measure the distance A shown in Fig. 7B-
3. The distance should be more than 21.4
mm {0.85 in). If it is less than 21.4 mm
(0.85 in), it means that the torque converter
is improperly installed. Therefore, in such
a case, remove the torque converter, and
then, reinstall it for proper installation.

e

N~

-

Torgue converter
Transmission case
housing

Flange nut

Cup

"Apply grease (SUZUKI
SUPER GREASE A
99000-25010) here"

2 A: More than

21.4 mm {0.B5 in)

nRe N

Fig. 7B-3 Installing Torque Converter

e Tighten drive plate bolts to specified torque.

Tightening torque N-m kgm Ib-ft
of drive plate bolts | 18 — 19 {1.8—1.9/13.0—14.0

e Remount engine with transmission according
to procedure described in Section 6A of this
supplement.
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SECTION 8

BODY ELECTRICAL SYSTEM

NOTE:
For the items not found in this section, refer to the same section of SF413 Service Manual.

Whether DRL control system or headlight washer is provided or not depends on specifications.

CONTENTS
INSTRUMENTS AND GAUGES . ... it ittt teiat it ettt et ant st eraneanns 8-2
Combination Meter Wiring .. .. .. ittt int ittt i it at it areenenntsnnsnes 8-2
ONCAR SERVICE ...\ttt ettt e e e s ...83
Daytime Running Light (DRL) Control System (Ifequipped) . ... ot vt it e i e ian e 8-3
Headlight Washer (I1f equipped) ... ..ottt it e it ittt ite e it e it eannennns 85
Wiring Harness RoUting .. ... . . ittt ittt ittt it ittiartannntratareennenns 8-7

WIRING DIAGRAM ...................... Wiring diagrams are attached at the end of this manual.
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INSTRUMENTS AND GAUGES
COMBINATION METER WIRING

13 17 4 2 21 12 10
! I | ! | ! |
wirsl Y BW Br Y/G G/R GfY
i i B et ek Clefalet sl Mttt ﬂ
I ) 7 ( I
| I
HAZARD |
| CIRCUIT
| * 23 |
| |
> - | TacHO CHECK
I ;D)G‘L' E METER \\ ENGINE <:| C> A %5 (@) (@) :
I
| I
| —T— e L PITR |
| [
| I
A Y N SO S A VRN IR PR PR S
FI R.'['G Y/R BIBI YAV v [-i Y.iB W/R VIG BrllB R.i'B
|
14 18 22 1 9 1 15 5
1. Toearth 9, To ECM 17. To lighting switch
2. Toignitioncoll & 10. To turn signal switch (Right) 18, Blank
3. To water temperature gauge unit 11. Toearth 19, To generator
4, Toignition switch 12, To turn signal switch (Left) 20. Blank
5. To brake fluid tevel switch 13. To fuse block 21, To ECM
6. To parking brake switch 14, To turn signal/diameter switch 22, To fuel Jevel gauge unit
7. To ignition switch 15. To oil pressure switch 23. Speed sensor
8. Blank 16. To illumination controller or earth
NOTE:
*Whether tachometer is provided or not depends on car specification.
t]2]sle[s]e]7 10 11|12 |13 {14 |15 |18 |17 19 3] 21| 22|

Terminal Position

Fig. 8-1 Combination Meter Wiring
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ON CAR SERVICE

DAYTIME RUNNING LIGHT (DRL) CONTROL SYSTEM (if equipped)

With this system, low beam of headlights (or front fog lights instead of headlights, if equipped) and small
lights turn ON when engine is started and they turn OFF when it is stopped.

This system is so designed that lighting switch has a priority. That is, when lighting switch is set to the
small light position while engine is running and this system is at work (headlights (or fog lights) and small
lights are ON}, only small lights remain ON and headlights {or fog lights} turn OFF.

Diagnostic Flow Chart
When a trouble has occurred in this system, check it according to the following flow chart.

Check that daytime running light controller makes *clicking”
sound just when engine starts running with lighting switch OFF.

OK NG
Y Y
Check that headlights, fog lights Check oil pressure light for oper-
or small lights turns ON and OFF ation,
according to switch operation.
OK NG
Y Y

NG

Y

oK

\

Check “black” wire of
DRL controller,

If wire OK, substitute a
known good controller
and recheck.

Check headlights, fog
lights and/or small lights
circuits.

NOTE:

Check “black’ wire of
DRL controller.

Check oil pressure swit-
ch, its circuit or engine
oil pressure.

e Daytime running light controller is located under instrument panet at the right of steering column.

* NG: No Good
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NoobhLN=

o

9
Lg
Lg/R
1
[ RIY 6
- . e VIW —TLQI B
g_ WR Al R/G 7 3/:
R BI/R—
A
- ""\
g w/el o0 37
RIY R/ B—‘L- -3
4— Pt
W/Y | oy w —ed
g8i4—o~o w/is—1o |
3 RIY—
Br/Y —
-W/G s —
2 g'é g ] | 12 Y/B
HIGH | O O OFF B
© & LOW {010 | |O40 »
k pass [oto [otof[ 1 [otojoto
S \ E
15 14
Battery 9. Front fog light relay 16, For car equipped with fog lights
Main fuse box (if equipped) serving for DRL system,
lgnition switch 10. DRL controller 17.  For car equipped with headlights
Junetion/fuse block 11. Engine il pressure switch serving for DRL system,
Small lights 12. Oil pressure light A: Engine OFF or lighting
Headlights 13. Te ignition switch switch ON
Front fog lights 14, Lighting switch B: Engine running with
(if equipped} 18, Dimmer switch lighting switch OFF

Front fog light switch
{if equipped)

10

Fig. 8-2 DRL Circuit
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HEADLIGHT WASHER (If equipped)
(HEADLIGHT CLEANER)

This washer consists of fluid tank, motor, control relay, switch, hoses and nozzies. Its system allow about
60cc {(2.02/2.11 US/Imp. oz) of washer fluid to be sprayed onto headlights for half a second every time
the cleaner switch is turned ON but only when the ignition switch is also ON.

Enstrument panel

Headlight washer control relay
Headlight washer switch
Upper tank

Lower tank

Headlight washer motor
Headlight washer nozzles
Rear window washer pump
Front window washer pump

CRXNPE RN

Fig. 8-3 Headlight Washer
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4
B/R 1. Battary
W/G 2. Main fuse box
Y/BI 3. Ignition switch
5 4. Headlight washer motor
r——G 5. Control relay
B 6., Washer switch
OFF I
on | OO
& o =
1
Fig. 8-4 Headlight Washer Circuit
TROUBLE DIAGNOSIS
TROUBLE POSSIBLE CAUSE
Washer fluid don’t spout & Shortage of fluid
though pump is operating e Fluid passage clogged {hose or nozzle)
Washer pump does not Fuse blown
operate. Faulty switch
Faulty relay

Faulty motor
Faulty wiring harness or poor connection

o o & o @
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WIRING HARNESS ROUTING

For the wirings not found in this section, refer to SF413 Service Manual.

LEFT SIDE FENDER APRON WIRING

13 I

Forward

ti PG

10

14

=SSR
)
Loorrons

L @ Forward y

1. To headlight 11. To battery positive terminal

2, To small light 12, To main relay

3. Ground 13. Noise suppressor

4, To horn relay 14, To radiator fan motor

5. To main fuse 15. To turn signal light

6. Main wiring harness No, 1 16. To horn

7. Starting motor cable 17. Toc washer pump

8. Engine wiring harness No. b 18, Washer hose

9., To fuel pump relay 19. To foglight (if equipped)
10. To main fuse 20, To side turn signal

Fig. 8-5 Left Side Fender Apron Wiring
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ENGINE WIRING
1
5 4 3 2
s e
7 \'\’\\
8

ulm/!‘“

i

& £

<
%
<A

2
2

‘\\ ﬁ\‘
R A7 AT A

9

10

1

B -

1. To pressure sensor 8. To radiator fan motor switch
2, To injector 9, Todistributor
3. To throttle switch 10, Engine wiring barness No, 5
(For M/T model) 11. Starting motor cable
To throttle position sensor 12, ISC solencid valve
{(For A/T model) 13. To starting motor
4. To water temperature sensor 14. Ground
5. To air temperature sensor 15, To generator
6. To EGR V.8V, (Calif. only) 16. To ¢il pressure switch and
7. To water temperature gauge oxygen sensor

Fig. 8-6 Engine Wiring
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COWL TOP PANEL WIRING

1
r\
AL S
= 5
/ =1 AT

= -~ 11

-t

A ;

2 .
2\ (8 2
45' _ 13
14

1. Wiper motor 9. To brake fluid level switch
2. Main wiring harness No. 1 10. To left headlight, turn signal and small light
3. Ground 11. To main fuse
4. Noise suppressor 12. To battery positive terminal
6. Condenser 13. To starting motor
6. Ignition coil 14, Engine wiring harness No. 5
7. Moniter coupler 15. To ground
8. Resister

Fig. 8-7 Cowl Top Panel Wiring

COWL UPPER WIRING

11
7 / \ AN
1. Groundg 8. To electric controi module
2. To air con. wiring harness (Optional) a, To instrument panel wiring harness No. 2
3. To dome light 10. To junction block
4. Engine wiring harness No. 5 11. To tloor wiring harness No. 3
5. To A/T control module 12. Main wiring harness No, 1
(For A/T model only) 13. Monitor coupler for A/T control module
6. To stop light switch 14, Diag switch coupler for A/T control module
7. To combination switch

Fig. 8-8 Cow! Upper Wiring
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GROUNDING POINTS
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Fig. 8-9 Grounding Points



WIRING DIAGRAM

M/T MODEL WITH DRL SYSTEM




A/T MODEL WITH DRL $YSTEM
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M/T MODEL WITH HEADLIGHT LEVELING SYSTEM

RSN oo




AT MODEL WITH HEADLIGHT LEVELING SYSTEM







AIT MODEL WITHOUT DRL SYSTEM AND HEADLIGHT LEVELING SYSTEM
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