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TF SERIES

GASOLINE ENGINE
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SECTION 6




NOTICE
Before using this Workshop Manual to assist you in performing
vehicle service and maintenance operations, it is recommended
that you carefully read and thoroughly understand the information
contained in Section - 0A under the headings “GENERAL REPAIR
INSTRUCTIONS” and “HOW TO USE THIS MANUAL".

All material contained in this Manual is based on the latest product
information available at the time of publication.
All rights are reserved to make changes at any time without prior

notice.
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6—2 TROUBLESHOOTING

Refer to the following troubleshooting charts to quickly pinpoint and repair engine problems.
1. This Section is divided into ten Sub-Sections.
2. Each troubleshooting chart has three headings arranged from left to right.

Example:

1503

3. INSUFFICIENT POWER

Checkpoint Trouble Cause Countermeasure
Fuel line NG Fuel filter cartridge clogged Replace the fuel filter
or fouled
NG " "
Fuel line clogged Clan the fuel line

— e
M

Fuel pump NG Defective fuel pump Replace the fuel pump

3. Easily checked areas are presented at the beginning of the troubieshooting chart. Procedures become
more complex as the chart progresses.

4 It is suggested that you work from the beginning of the troubleshooting chart. Do not start from the
middle.

5. Itis possible that a seemingly apparent engine problem is not related to the engine.

For example, the engine may appear to have insufficient power. This could be caused by dragging
brakes or a slipping clutch instead of an engine malfunction.

Refer to the other troubleshooting charts if required.
6. Optional equipment and variations are included in the troubleshooting charts.

If the vehicle you are servicing is not equipped with a particular option or variation noted in the
“Checkpoint” frame, disregard the frame and move on to the next one.
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1501

1. HARD STARTING
1. STARTER INOPERATIVE

150101

Checkpoint Trouble Cause Countermeasure
NG Loose battery cable terminals Clean and/or retighten the bat-
Battery . - .
Poor connections due to rusting tery cable terminals
NG .
Battery discharged or weak Recharge or replace the battery
NG .
Fan belt loose or broken Adjust or replace the fan belt
OK
. NG . .
Main fuse Main fuse shorted Replace the main fuse
OK
. NG . . .
Starter switch Defective starter switch Replace the starter switch
OK
Starter motor NG Defective magnetic switch Repalr or replace the magnetic
switch
NG . .
Defective starter motor Repair or replace the starter motor
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150102

2. STARTER MOTOR OPERATES BUT ENGINE DOES NOT TURN OVER

Countermeasure

Clean and/or retighten the bat-
tery cable terminals

Recharge or replace the battery

Replace the pinion gear

Replace the brush and/or the
brush spring

Checkpoint Trouble Cause
NG Loose battery cable terminals
Battery . .
Poor connections due to rusting
NG Battery discharged or weak
OK
NG . L
Starter motor Defective pinion ring gear
NG Brush wear
Weak brush spring
OK
NG

Distributor cap

Leaking

Continued on the next page

Replace the distributor cap
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Countermeasure

Replace the ignition coil

Reconnect the primary and

secondary ignition coil circuits

Replace the primary ignition coil

Reconnect the high tension cable
Replace the high tension cable

Clean the spark plugs and adjust
the gaps

Replace the spark plugs

Adjust the ignition timing

Checkpoint Trouble Cause
Continued from the previous page
OK
Ignition coil NG Defective ignition coil
Poor connections in the primary
NG Lo .
and/or secondary ignition coil
circuits
NG Primary ignition coil circuit
open
OK
High-tension cable NG Dlscpnnect or broken high
tension cable
OK
NG . .
Spark plugs Dirty or defective spark plugs
OK
e NG S
Ignition timing Incorrect ignition timing
OK
. NG Piston, crankshaft bearing
Engine

seizure, or other damage

Repair or replace the related
parts
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150103

3. ENGINE TURNS OVER BUT DOES NOT START
FUEL IS NOT BEING DELIVERED TO THE CARBURETOR

Countermeasure

Fill the fuel tank

Repair or replace the fuel lines
Retighten the fuel line
connections

Replace the fuel filter

Bleed the fuel line

Replace the fuel pump

Repair or replace the carburetor

Checkpoint Trouble Cause
Fuel NG Fuel tank is empty
OK
Fuel pibin NG Clogged or damaged fuel lines
piping Loose fuel line connections
OK
Fuel filter NG Clogged fuel filter
NG Water in the fuel line
OK
Fuel pump NG Defective fuel pump
OK
NG .
Carburetor Defective carburetor
NG Incorrect fuel level in float

Continued on the next page

chamber

Adjust the float level arm




TROUBLESHOOTING 6—7

Checkpoint Trouble Cause Countermeasure

Continued from the previous page

Carburetor NG Choke valve inoperative :«j-:‘lsrfs:irs:pmce the choke
1600010302 FUEL IS BEING DELIVERED TO THE CARBURETOR
NG
Fuel Use of the wrong fuel Use the correct fuel
NG . .
Water particles in the fuel Charge the fuel
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1502

Checkpoint

2. UNSTABLE IDLING

Trouble Cause

Countermeasure

Adjust the idling speed

Adjust the choke system

Adjust the float level

Overhaul the carburetor

Replace the mixture control valve

Adjust the coastinbg richer system
and the coasting fuel cut system

Idling system NG Idling speed improperly adjusted
OK
NG -
Choke system Choke system out of adjustment
OK
NG -
Float chamber fuel level Fuel level too high or too low
OK
Jet NG Jets clogged or damaged
OK
. . NG . .
Mixture (If so equipped) Defective mixture control valve
OK
Coasting fuel system NG Coas’Flng fuel system not
functioning properly
OK
NG

EGR valve (If so equipped)

Defective EGR valve

Continued on the next page

Replace the EGR valve
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Checkpoint Trouble Cause Countermeasure
Continued from the previous page
oK |
Thermal vacuum valve NG Thermal vacuum valve does not
. Replace the thermal vacuum valve
(If so equipped) operate when cold
OK
. NG . .
Air cleaner Clogged air cleaner element Replace the air cleaner element
OK
NG Loose carburetor intake Retighten the intake manifold
Carburetor fitting manifold Replace the intake manifold
Defective manifold gasket gasket
OK
Ignition timing Incorrect ignition timing Adjust the ignition timing
OK
Valve clearance NG Va!ve clearance incorrectly Adjust the valve clearance
adjusted
OK
. NG . .
Valve seating Valve incorrectly seated Correct the valve seating
OK
NG Blown out cylinder head gasket

Compression pressure

Worn cylinder liner
Piston ring sticking or broken

Replace the applicable parts




6—10 TROUBLESHOOTING

1503

Countermeasure

Clean the fuel pipe and/or
replace the fuel filter

Replace the fuel

Use fuel of the specified octane
rating

Replace the fuel pump

Adjust the float level

Overhaul the carburetor
Clean the jet

3. INSUFFICIENT POWER
Checkpoint Trouble Cause
NG . "
Fuel system Clogged fuel pipe and filter
NG Water particles in the fuel
NG Use of wrong fuel
OK
NG .
Fuel pump Defective fuel pump
OK
NG .
Carburetor Fuel level too low or too high
NG Jets clogged
OK
Mixture control valve NG

(If so equipped)

Defective mixture control valve

Continued on the next page

Replace the mixture control valve
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Checkpoint Trouble Cause Countermeasure
Continued from the previous page
oK |
. NG Defective air vent solenoid Replace the air vent solenoid
Air vent valve
valve Valve
OK
Fuel pump not breathing suffi-
Fuel tank NG ciently dl.Je to cllog.ged Clean the fuel tank
evaporative emission control
circuit
OK
Air cleaner NG Clogged air cleaner element Replace or clean the air cleaner
element
OK
e NG Loose carburetor fitting Replace the carburetor gasket
Carburetor fitting and gasket Defective gasket Retighten the carburetor
OK
L NG Kinked or flattened air intake Straighten or replace the air
Air intake hose .
hose intake hose
OK
NG Dirty spark plug Clean or replace the spark plug
Spark plug Spark plug heat range Install spark plugs having an
inadequate adequate heat range
OK
NG

Ignition timing

Incorrect ignition timing

Adjust the ignition timing
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1504

150401

4. ABNORMAL COMBUSTION
1. MIXTURE TOO LEAN

Countermeasure

Overhaul the carburetor

Replace the gasket

Tighten the intake manifold

Replace the fuel pump
Replace the fuel filter
Clean the fuel pipe

Checkpoint Trouble Cause
Jet NG Jet clogged
OK
. . NG .
Carburetor intake manifold Defective gasket
NG Loose intake manifold
OK
Fuel suppl NG Insufficient fuel being delivered
PRl to the carbretor
NG

Slow cut solenoid valve

Broken slow cut solenoid valve

Replace the slow cut solenoid
valve
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150402

2. MIXTURE TOO RICH

Checkpoint Trouble Cause Countermeasure
Choke valve NG Choke valve does not open fully Repair or adjust the choke valve
control
OK
. NG .
Air jet Air jet clogged Overhaul the carburetor
OK
NG . .
Carburetor float Fuel level too high or too low Adjust the float level
OK
Air cleaner NG Clogged air cleaner element Replace or clean the air cleaner
element
OK
Combustion chamber NG (?arbon deposits in the combus- Remove the carbon deposits
tion chamber
OK
NG Dirty spark plug Clean or replace the spark plug
Spark plug Spark plug heat range Install spark plugs having an
inadequate adequate heat range
OK
NG

Ignition timing

Incorrect ignition timing

Adjust the ignition timing
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1505

Countermeasure

Repair or replace the applicable
parts

Refer to “ABNORMAL
CONSUMPTION"

Refer to “ABNORMAL
COMBUSTION"

Adjust the ignition timing

Adjust the idling speed

Adjust or repair the accelerator
pedal linkage

5. EXCESSIVE FUEL CONSUMPTION
Checkpoint Trouble Cause
Fuel system NG Fuel leakage
OK
. NG Engine misfire due to exces-
Fuel mixture . X
sively lean fuel mixture
NG Excessively rich fuel mixture
OK
s NG s
Ignition timing Incorrect ignition timing
OK
. NG . .
Idling speed Idling speed too high
OK
Accelerator control NG Accelferator pedal return
sluggish
OK
NG Valve clearance incorrectly

Valve clearance

adjusted

Continued on the next page

Adjust the valve clearance
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Checkpoint Trouble Cause Countermeasure

Continued from the previous page

oK |
Blown out cylinder gasket
NG Worn cylinder liner
Compression pressure Piston ring sticking or broken Replace the applicable parts
Improper seating between the
valve and the valve seat
OK
. NG . .
Valve spring Weakened or broken valve spring Replace the valve spring
OK
NG - Adjust the clutch control system
| . ‘
Clutch Clutch slipping Replace the clutch driven plate
OK
Brake drag . Adjust the brake lining clearance
NG Broken brake return spring
Brake . Install or replace the brake
Brake return spring out of .
.- return spring
position
OK
Transmission gear shift NG . Caution operator on gear
i Wrong gear selection .
selection selection
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1506

EXCESSIVE OIL CONSUMPTION

Countermeasure

Replace the engine oil
Reduce the engine oil volume

6.
Checkpoint Trouble Cause
Engine oil NG Wrong grade qf englne oil
Too much engine oil
OK

Ft. or Rr. oil seals and gaskets

NG Oil leakage from the oil seals

and/or the gaskets

Replace the oil seal and/or the
gasket

OK

Oil pressure unit

NG Loose or broken oil pressure

unit

Retighten or replace the oil
pressure unit

OK

Oil pressure switch

NG .
Loose or broken oil pressure

Retighten or replace the oil

pressure switch
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1507

7. OVERHEATING

Countermeasure

Replace the coolant

Replace the cooling fan coupling

Adjust or replace the fan belt

Replace the radiator cap
Clean the radiator core

Repair or replace the water pump

Replace the sealing cap

Checkpoint Trouble Cause
Coolant NG Insufficient coolant
OK
Cooling fan coupling NG Oil leakage from the cooling
(If so equipped) fan coupling
OK
NG Fan belt loose or cracket
Fan belt . .
causing slippage
OK
Radiator NG Defective rafilator cap
Clogged radiator core
OK
NG .
Water pump Defective water pump
OK
. i .
Cylinder head and cylinder NG Pefectlve sealing cap resulting
in water leakage
OK
NG .
Thermostat Defective thermostat

Continued on the next page

Replace the thermostat
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Checkpoint Trouble Cause Countermeasure
Continued from the previous page
oK |
. NG . .
Cooling system Cooling system clogged Clean the cooling system
OK
Ignition timing Incorrect ignition timing Adjust the ignition timing
OK
Enaine oil NG Wrong grade of engine oil Replace the engine oil
9 Insufficient engine oil Add engine oil
OK
NG Excessive back pressure in the Clean the exhaust system
Exhaust system .
exhaust system Replace the defective parts

Refer to “MIXTURE TOO LEAN"

OK
. NG .
Fuel mixture Mixture too lean
OK
Mixture control valve NG

. Control valve does not close
(If so equipped)

Replace the control valve
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8. OIL PRESSURE DOES NOT RISE

1508

Checkpoint Trouble Cause Countermeasure
. . NG Wrong grade of engine oil Replace the engine oil
Engine oil s . . . .
Insufficient engine oil Add engine oil
OK
. . NG Defective oil pressure unit or Repair or replace the oil
Oil pressure unit or gauge .
gauge pressure unit and gauge
OK
i NG _— Replace the oil filter element
Oil filter Clogged oil filter or the oil filter cartridge
OK
. NG . . .
Regulating valve Regulating valve sticking Replace the regulating valve
OK
. NG . . . .
Oil pump Clogged oil pump strainer Clean the oil pump strainer
NG Worn oil pump parts Replace the applicable oil pump
parts
OK
NG
Rocker arm shaft Worn rocker arm Replace the rocker arm

Continued on the next page
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Checkpoint Trouble Cause Countermeasure
Continued from the previous page

oK |

NG Worn camshaft and rocker arm Replace the camshaft, the rocker
Camshaft arm shaft bracket, and the

shaft bracket .
cylinder head

OK

NG Worn crankshaft and crankshaft Replace the crankshaft and the

Crankshaft and crankshaft bearing

bearing

crankshaft bearing
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1509

9. ABNORMAL ENGINE NOISE
1. ENGINE KNOCKING

150901

Checkpoint Trouble Cause Countermeasure

Allow the engine to warm up before beginning the troubleshooting procedure.

Fuel NG Octane rating too low Replace the fuel
OK
Ignition timing Incorrect ignition timing Adjust the ignition timing
OK
NG . Install spark plugs having an
Spark plug Spark plug heat range inadequate adequate heat range
OK

Replace the head gasket and/or
the piston ring along with the
related parts ~

NG Broken piston ring
Blown out head gasket

Compression pressure

OK

NG Carbon deposits in the
combustion chamber

Combustion chamber

Remove the carbon deposits




6—22 TROUBLESHOOTING

150902

2. GAS LEAKAGE NOISE

Checkpoint Trouble Cause Countermeasure

Allow the engine to warm up before beginning the troubleshooting procedure.

Tighten the exhaust pipe
connection
Replace the exhaust pipe

NG Loosely connected exhaust pipe
Broken exhaust pipe

Exhaust pipe

OK
Loosely connected exhaust Tighten the exhaust manifold
. NG R .
Exhaust manifold manifold connection
Loose spark plug Tighten the spark plug
OK

Cylinder head gasket NG Damaged cylinder head gasket Replace the cylinder head gasket
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150903

Checkpoint

Allow the engine to warm up before beginning the troubleshooting procedure.

3. CONTINUOUS NOISE

Trouble Cause

Countermeasure

Adjust the fan belt tension

Replace the water pump bearing
unit

Replace the alternator

Valve clearance

Fan belt NG Loose fan belt
OK
Water pump bearing unit NG WO”.] or de?maged water pump
bearing unit

OK
NG .

Alternator Defective alternator

OK
NG Valve clearance incorrectly

adjusted

Adjust the valve clearance
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150904

4. SLAPPING NOISE

Checkpoint Trouble Cause Countermeasure

Allow the engine to warm up before beginning the troubleshooting procedure.

Valve clearance NG Va!ve clearance incorrectly Adjust the valve clearance
adjusted
OK
NG
Rocker arm Damaged rocker arm Replace the rocker arm
OK
Valve stem and valve guide NG Seized valve stem Replace jthe valve stem and the
valve guide
OK
. NG . .
Valve spring Broken valve spring Replace the valve spring
OK
Valve seat NG Incorrect valve seating Lap the valve seat
Replace the velve seat

OK

Rocker arm and camshaft NG . Replace the camshaft and the

Worn or pitted contact faces
contact faces rocker arm
OK
NG .
Flywheel Loose flywheel bolt Retighten the flywheel bolt

Continued on the next page
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Countermeasure

Replace the crankshaft and the
thrust bearing

Replace the connecting rod and
the connecting rod bearing

Replace the connecting rod
and the piston pin

Checkpoint Trouble Cause
Continued from the previous page
OK
Crankshaft and thrust bearing NG Worn or damaged.crankshaft
and/or thrust bearing
OK
Crankshaft and connection rod NG Worn or damaged crankshaft
bearing and/or connecting rod bearing
OK
Connecting rod and piston pin NG Worn or d.amage.d connecting
rod and piston pin
OK
NG Worn or damaged piston and

Piston and cylinder

cylinder

Rebore the cylinder and replace
the piston
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150905

Checkpoint

Allow the engine to warm up before beginning the troubleshooting procedure.

5. OTHER NOISE

Trouble Cause

Countermeasure

Replace the bearing unit

Replace the air pump

Replace the relief valve

Water pump NG De_fectlve water pump bearing
unit
OK
Air pump (If so equipped) NG Mechanical trouble in the air
pump quipp pump

NG Relief valve leakage

OK
NG

Air pump drive belt

Air pump drive belt slipping

Adjust the drive belt tension
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1510

151001

10. FLAT SPOT

1. FLAT SPOT DURING HIGH SPEED OPERATION
Checkpoint Trouble Cause Countermeasure
- NG - -
Carburetor main jet Clogged main jet Clean or replace the main jet
OK
NG
Power valve Clogged power valve Clean or replace the power valve
OK
Clean the vacuum port
Secondary valve NG Sagged diaphragm spring R.eplace the d|a.\phragm, the
Clogged vacuum port diaphragm spring, and the
throttle body
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151002

Countermeasure

Adjust the idling speed

Replace the air vent solenoid
valve

adjust or replace the linkage

Replace the accelerator pump

Clean or replace the strainer

Clean or replace the main jet

Clean the vacuum hole

2. FLAG SPOT DURING ACCELERATION
Checkpoint Trouble Cause
. NG . .
Idling speed Idling speed too high
OK
. . NG Defective air vent solenoid
Air vent solenoid valve
valve
OK
Accelerator pump NG E.xcesswe play in the pump
linkage
NG Pump is not supplying sufficient
fuel
NG Clogged pump strainer
OK
Main jet NG Clogged main jet
OK
NG
Vacuum hole Clogged vacuum hole
OK
NG

Fuel pump

Defective fuel pump

Replace the fuel pump
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MAIN DATA AND SPECIFICATIONS
(CARBURETOR TYPE)

Engine model

Item

4ZC1 4ZD1 4ZE1

Engine type

Combustion chamber type
Timing train system

No. of cylinders — bore x stroke

No. of piston rings
Total piston displacement
Compression ratio (to 1)

Compression pressure

Engine weight (Dry)

Firing order

Ignition timing (BTDC)

Idling speed

Valve clearances (At cold)
Intake
Exhaust
Valve clearances (At hot)
Intake
Exhaust
Intake valves Open at (BTDC)
Close at (ABDC)
Open at (BBDC)

Close at (ATDC)

Exhaust valves

Ignition system
Distributor type
Distributor advance type
Spark plug type
Spark plug gap

mm(in)

cc(ind)

kg/cm?(psi/kPa)

kg(lb)

deg/rpm

rpm

mmy(in)

mm(in)

mm(in)
mm(in)
deg
deg
deg
deg

mm(in)

Four-cycle, water cooled, crossflow
with single overhead camshaft

Hemispherical
Belt drive

4-89.3x90.0
(3.57x3.54)

Compression rings: 2/Qil ring: 1
1,994 (121.7) 2,254 (139.5) 2,559 (156.2)
8.0 8.0 8.3

12.0
(170.6/1,177.2)

Approx.
136 (299.9)

1-3-4-2

6/900 From ‘91,
Swiss/Sweden
6/800 Other

800 900 From ‘91, 800
Swiss/Sweden
800 Other

4-88.0x82.0
(3.46x3.23)

4-92.6x95.0
(3.64x3.74)

Approx.
135 (297.7)

Approx.
149 (328.5)

6/800 6/800

0.15 (0.006)
0.25 (0.010)

0.20 (0.008)

0.30 (0.012)
21
65
55
20

Fully transistorized battery ignition
Contact pointless
Centrifugal and vacuum
BPR6ES-11 or BP6ES or W20EXR-U or BPR6ES
1.0-1.1 (0.040-0.043) for catalytic converter vehicle
0.7-0.8 (0.028-0.031) Except catalytic converter vehicle
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Engine model
Item

4ZC1 4ZD1 4ZE1

Lubricating system
Lubricating method

Specified engine oil (APl grade)

Oil pressure kg/cm?2(psi/kPa)/rpm
Oil pump type

Oil filter type

Oil capacity lit. (US/UK gal.)

Cooling system

Radiator type
Coolant capacity lit.(US/UK gal.)

Water pump type
Thermostat type

Fuel system
Carburetor type
Fuel pump type
Fuel pressure kg/cm?(psi/kPa)
Fuel filter type

Air cleaner type

Battery Type/V-A x No. of units

V-A(W)
V-kW

Alternator capacity

Starter motor output

Full flow pressure circulation
SE, or SF

4.0-5.0 (56.9-71.1/392.4-490.5)/4,000 [SAE 10W-30/API
SC grade] engine oil after warm-up

Trochoid
Cartridge, full flow
4.9 (1.24, 1.08) 5.5 (1.45, 1.21)
Corrugated fin with reserve tank
8.6 (2.2, 1.9) 9.0 (2.3, 2.0)
Centrifugal
Wax pellet with jiggle valve

Stromberg 2-barrel 2-stage
Mechanical '
0.25 (3.56/24.50) for HITACHI CARB
0.24 (3.4/23.5) for NIPPON KIKAI CARB.
Cartridge paper element :
Dry paper element or Oil wetted (viscous) baper element

34B19R (12/33) 34B19R (12/33) 50D20R (12/50)
46B24R (12/45) 46B24R (12/45)
55D23R (12/60)

12-55 (660)
12-1.0

12-1.2
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TORQUE SPECIFICATION
)| STANDARD BOLTS

The torque values given in the following table should be applied whenever a particular torque is not
specified.

kg-m(lb.ft/N-m)
Strength 4.8 (4T) (7T) 8.8 9.8 (9T)
Class
Bolt Refined Non-Refined
ldentification N —
7 \ 7 N\
N J \ /
S S
Bolt I
DiameterX No mark
Pitch (mm)
M6 X1.0 0.60+0.20 0.75+0.25 -
(4.33+1.44/5.88+1.96) (5.43+1.80/7.35+2.45)
M 8 X 1.25 1.30+0.50 1.75+0.55 2.40+0.70
(9.40+3.62/12.74+4.90) (12.66+4.00/17.15+5.39) (17.36+5.06/23.52+6.86)
M10 X 1.25 2.80+0.70 3.75+0.95 5.10+1.30
(20.25+5.06/27.44+6.86) (27.12+6.87/36.75+9.31) (36.89+9.40/49.98+12.74)
M12 X 1.25 6.25+1.25 7.75+1.55 '9.6511.95
(45.21+9.04/61.25+12.25) (56.06+11.21/75.95+15.19) (69.80+14.10/94.57+19.11)
M14 X 1.5 9.75+1.95 11.85+2.35 14.50+2.90
(70.52+14.10/95.55+19.11) (85.71+17.00/116.13+23.03) (104.88+21.00/142.10+28.42)
M16 X 1.5 13.30+2.70 17.30+£3.50 © 20.40+4.10
(96.20+19.53/130.34+26.46) (125.13+25.32/169.54+34.30) (147.55+29.66/199.92+40.18)
M18 X 1.5 19.20+3.80 24.90+5.00 29.30+5.90
(138.87+27.49/188.16+37.24) (180.10+36.17/244.02+49.00) (211.93+42.67/287.14+57.82)
M20 X 1.5 26.30+5.30 34.40+6.90 40.40+8.10
(190.23+38.33/257.74+51.94) (248.82+49.41/337.12+67.62) (292.21+58.59/395.92+79.38)
M22 X 1.5 33.90+8.30 46.25+9.25 54.10+10.80
(245.20+60.03/332.22+81.34) (334.53+66.91/453.25+90.65) (391.30+78.12/530.18+105.84)
M24 X 2.0 45.80+9.20 58.20+14.30 70.60+14.10
(331.27+66.54/448.84+90.16) (420.96+103.43/570.36+140.14) (510.65+101.99/691.88+138.18)
*M10 X 1.5 2.70+0.70 3.70+£0.90 4.90+1.20
(19.53+5.06/26.46+6.86) (26.76+6.50/36.26+8.82) (35.44+8.68/48.02+11.76)
*M12 X 1.5 5.80+1.20 7.20+1.40 9.10+1.80
(41.95+8.68/56.84+11.76) (52.08+10.13/70.56+13.72) (65.82+13.02/89.18+17.64)
*M14 X 2.0 9.10+1.80 11.20+2.20 13.60+2.70
(65.82+13.02/89.18+17.64) (81.01+15.91/109.76+21.56) (98.37+19.53/133.28+26.46)
*M16 X 2.0 12.70+2.50 16.50+3.30 19.50+3.90
(91.86+18.08/124.46+24.50) (119.34+23.87/161.70+32.34) (141.04+28.21/191.10+38.22)

An asterisk (*) indicates that the bolts are used for female threaded parts that are made of soft ma-
terials such as casting. Those shown in parentheses in the strength class indicate the classification
by the old standard.

2| FLARE NUTS

kg-m(lb.ft/N-m)
Pipe diameter mm(in) Torque Pipe diameter mm(in) Torque
4.76 (0.187) 1.55+0.25 (11.2+ 1.8/15.2+2.45) 10.00 (0.394) 5.50+0.5 (39.7+3.6/53.95+4.90)
6.35 (0.250) 2.70+0.30 (19.5+2.1/26.48+2.94) 12.00 (0.472) 9.00+1.0 (65.0+7.2/88.29+9.80)
8.00 (0.315) 4.50+0.50 (32.5+3.6/44.14+4.90) 15.00 (0.591) 10.75+1.25 (77.7+9.0/105.45+12.26)
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SPECIAL PARTS FIXING NUTS AND BOLTS

Cylinder Head Cover, Cylinder Head, and Rocker Arm Shaft Bracket

kg-m(lb.ft/N-m)
1.0£0.2
(7.2+1.4/9.8+2.0)
2.20+ 0.25
(16.0 £ 1.8/ 21.6 + 2.5)
1.8+0.2
(13.0 £ 1.4 / 17.0 = 2.0)

Nut 2.20%0.25
(16.0 + 1.8 / 21.6 * 2.5)

Bolt 0.75 + 0.15
(5.8+1.4/7.8+2.0)

Apply engine oil to the threads

2nd step

8 (57.8 /78.5) 101
(72.3+£7.2/98.1+9.8)

Apply engine oil to the threads
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020402

@\ Crankshaft Bearing Cap, Connecting Rod Bearing Cap,
Crankshaft Damper Pulley, Flywheel, and Oil Pan

kg-m(lb.ft/N-m)

4ZD1 6.0 £0.2
4ZE1 (43.4 £1.4/58.8 £2.0)
4ZA1 45 +0.2

(32.5 £1.4/44.1 £ 1.96)

120+ 1.5
(86.8 £ 11.0/117.6 £ 14.7)

5+1
(36.2 £ 7.2 / 49.0 £ 9.8)

10+ 1
(72.3£10.8 / 98.0 + 14.7)

Apply engine oil to the
threads and seating face

6.0+ 0.5
(43.4 £3.6 / 58.8 +4.9)

Apply LOCTITE or equivalent
to the threads

0.8+0.2
(58+1.4/7.8=*20)
1.8+£0.5 For 4x4, and 4ZE1 For 4x2 (Except 4ZE1)
(13.0 + 3.6 / 17.6 = 4.9) 3
= 81 .
Z - (57.8 + 7.2 / 72.8 £ 9.8) 2
7% Z \ 4
< . -3
D ; o -
8.0+1 _
(57.8 + 7.2 / & S
72.8 + 9.8)
1.8+0.5 0.6+0.2 05+0.1
(13.0 + 3.6 / 17.6 + 4.9) (4.3 14/5.9% 2.0) (3.6+0.7/4.9£1.0)
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02040302

Q Timing Cover, Camshaft, and Timing Pulley

kg-m(lb.ft/N-m)

0.6+0.2
(4.3+1.4/5.9 % 20)

(55.7 + 7.2 / 75.6 * 9.8)

Apply LOCTITE or 1
equivalent to the threads (13.7 £ 3.6

0.6 £0.2 S

(4.3+ 1.4 /5.9 * 2.0) N \/\%\ 3
NS
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020404

A

Cooling and Lubricating System

kg-m(lb.ft/N-m)

(19.5 £ 3.6 / 26.5 * 4.9)

27+05

1.9%£0.5
(13.7 £ 3.6 / 18.6 + 4.9)

1.9+05

(13.7 £ 3.6 / 18.6 = 4.9)

27*05

(19.5 £ 3.6 / 26.5 £ 4.9)

1.9+05
(13.7 + 3.6 / 18.6 * 4.9)

22+0.3
(15.9+2.7/21.6 £ 2.9)




ENGINE MECHANICAL 6A—9

02040501

Q Intake and Exhaust System

kg-m(Ib.ft/N-m)

22 +03
(15.9 = 2.2/21.6 £ 2.9)

1.9+ 0.5
45+ 0.5 (13.7 + 3.6/18.6 + 4.9)
(32.5 + 3.6/54.1 + 4.9)
®°°

0.8 + 0.2
(5.8 £ 1.4/7.8 £ 2.0)

020423-001
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020407

Q Engine Electricals

kg-m(lb.ft/N-m)

8.75+1.9
(63.3£14.5/85.8 £18.0)




ENGINE MECHANICAL 6A—11

020409

Q Compressor Bracket and Oil Pump Bracket

kg-m(lb.ft/N-m)

41*0.6
(29.7 £4.3/40.2 £5.9)

4.1+0.6
(29.7+4.3/40.2+5.9)

3.8%x1.0
(27.56+7.2/37.2+£9.8)
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02041001

2

Engine Mounting Bracket and Engine Stiffener

kg-m(lb.ft/N-m)
4.2+05
(30.4 £ 3.6 / 41.2 = 4.9)
5.6+ 0.7
(40.5 + 5.8 / 54.9 + 7.8)
28+0.7
(20.3+ 5.1/ 27.4 £ 6.7) 41+0.6
(29.6 + 4.3 /40.2 + 5.9)

@

0)

3.75+0.95
(217 £ 6.9 / 36.8 = 9.3)

84038

(60.8 £5.8/82.4+7.38)

,~

=0

S

4.1+0.6
(29.6 £4.3/40.2+5.9)

12915

(93.3£10.8 / 126.5 £ 14.7)

&
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RECOMMENDED LIQUID GASKET

Type Brand Name Manufacturer Remarks
RTV* ThreeBond 1207B Three Bond
Silicon Base ThreeBond 1207C Three Bond
Water Base ThreeBond 1141E Three Bond
ThreeBond 1104 Three Bond
Solvent BelcoBond 4 Isuzu
BelcoBond 401 Isuzu
BelcoBond 402 Isuzu
A bi LOCTITE 515 Loctite Recommended for
naerobic LOCTITE 518 Loctite transaxle repairs

* RTV : Room Temperature Vulcanizer

Itis veryimportant that the liquid gaskets listed above or their exact equivalent be used on the vehicle.

Be careful to use the specified amount of liquid gasket.

Follow the manufacturer’s instructions at all times.

Be absolutely sure to remove all lubricants and moisture from the connecting surfaces before applying

The connecting surfaces must be perfectly dry.

Note:
1.
2.
3.
the liquid gasket.
4.

LOCTITE 515 and LOCTITE 518 harden upon contact with a metal surface.
Do not apply LOCTITE 515 or LOCTITE 518 between two metal surfaces having a clearance of greater

than 0.25 mm (0.01 in). Poor adhesion will resulit.
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1700

LOCTITE APPLICATION PROCEDURE

LOCTITE Type | LOCTITE Color Application Steps
1. Completely remove all lubricant and moisture from the bolts
and the female threaded surfaces of the parts to be joined.
LOCTITE 242 Blue The surfaces must be perfectly dry.
2. Apply LOCTITE to the bolts.
LOCTITE 262 Red —— Apply LOCTITE to at least 1/3 of the bolt’s
threaded area.
—
LOCTITE 270 Green
3. Tighten the bolts to the specified torque.
4. Wait at least one hour before continuing the installation
procedure.
LOCTITE 271 Red
1. Completely remove lubricant and moisture from the con-
necting surfaces.
The surfaces must be perfectly dry.
2. Apply a 20 — 2.5 mm (0.08 — 0.10 in.) bead of LOCTITE to
one of the connecting surfaces.
There must be no gaps in the bead.
LOCTITE
Enlarged area
Bead width
2—-25mm
LOCTITE 515 Violet (0.08 — 0.10 in)
Bead width 2 mm
(0.08 in)
3. Tighten the bolts to the specified torque.
4. Let the joined parts set for at least thirty minutes.
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0300

SERVICING

Servicing refers to general maintenance procedures to be performed by qualified service personnel.

0301, 03010101, 03010102

Front

0302, 030201

0302-001

030204A

0302048

MODEL IDENTIFICATION

Engine Number

The engine number is stamped on the protrusion at the
rear left hand side of the cylinder block.

AIR CLEANER

Oil Wetted (Viscous) Type Paper Element

The air cleaner has an oil wetted paper element. No
servicing is required until the replacement interval is
reached. :

Never attempt to clean the element, no matter how
dirty it may appear. The element is designed to provide
normal filtering efficiency until it becomes due for re-
placement.

Dry Type Paper Element

Apply compressed air to the inside of the element as
you rotate it with your hand. This will blow the dust
free.

Compressed Air Pressure kg/cm?(psi/kPa)

4—5 (56.9—71.1/392.3—490.3)

Do not bang the element against another object in an
attempt to clean it. Damage to the element will result.
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0303, 030301A
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030301C

J

0304, 03040101A

030401018

To carburetor

LUBRICATING SYSTEM

Oil Filter
Replacement Procedure
1. Loosen the drain plug @ to drain the engine oil.

2. Wait a few minutes and then retighten the drain
plug with new gasket.

3. Loosen the used oil filter by turning it counterclock-
wise with the filter wrench.

4. Clean the oil filter adapter fitting face.
This will allow the new oil filter to seat properly.
5. Apply a light coat of engine oil to the O-ring.

6. Turn in the new oil filter until the filter O-ring is
fitted against the sealing face.

7. Use the filter wrench to turn in the filter an addi-
tional 1 turn.

Filter Wrench : 5-8840-0203-0

8. Check the engine oil level and replenish to the spe-
cified level if required.

9. Start the engine and check for oil leakage from the
drain plug and main oil filter, then turn it off. After
several minutes, recheck the engine oil level.

FUEL SYSTEM

Fuel Filter Replacement
1. Remove the fuel filter © from the filter clip @.

2. Disconnect the inlet and outlet fuel hoses ® from
the fuel filter.

3. Connect the inlet and outlet fuel hoses to the new
fuel filter.

Be sure to connect the fuel hoses in their correct
positions.

4. Install the fuel filter to the filter clip.
5. Start the engine.
Check for fuel leakage from the fuel hoses.



030409, 03040901A

0305, 030501

Isuzu long life coolant
/[
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Freezing point (°C)

Mixing ratio (%)
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Carburetor
Float Level Inspection and Adjustment

Check the float level against the float level mark on the
float chamber (Nikki) @, and float level glass (Hitachi) @.

If required, adjust the float level by carefully bending
the float seat.

COOLING SYSTEM

Coolant Level

Check the coolant level and replenish the radiator
reservoir as necessary.

If the coolant level falls below the “MIN” line, carefully
check the cooling system for leakage. Then add enough
coolant to bring the level up to the “MAX" line.

NOTE:
Do not overfill the reservoir tank.

Remove the radiator filler cap only when absolutely
necessary.

Always check the coolant level when the engine is cold.

Always refer to the chart at the left to determine the
correct cooling water to antifreeze solution mixing ratio.

Engine Coolant Filling Up Procedure
1. Make sure that the engine is cool.
WARNING:

WHEN THE COOLANT IS HEATED TO A HIGH
TEMPERATURE, BE SURE NOT TO LOOSEN OR REMOVE
THE RADIATOR CAP. OTHERWISE YOU MIGHT GET
SCALDED BY HOT VAPOR OR BOILING WATER. TO
OPEN THE RADIATOR CAP, PUT A PIECE OF THICK
CLOTH ON THE CAP AND LOOSEN THE CAP SLOWLY
TO REDUCE THE PRESSURE WHEN THE COOLANT HAS
BECOME COOLER.

2. Open radiator cap pour coolant up to filler neck.
3. Pour coolant into reservoir tank up to “MAX” line.

4. Tighten radiator cap and start the engine. After idling
for 2 to 3 minutes, stop the engine and reopen
radiator cap. If the water level is lower, replenish.

5. After replenish the coolant tighten radiator cap, warm
up the engine at about 2000 rpm. Set heater
adjustment to the highest temperature position, and
let the coolant circulate also into heater water system.

6. Check to see the thermometer, continuously idling 5
minutes and stop the engine.

7. When the engine has been cooled, check filler neck
for water level and replenish if required. Should
extreme shortage of coolant is found, check the
coolant system and reservoir tank hose for leakage.

8. Pour coolant into the reservoir tank up to “MAX” line.
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030502

0305-003

030503

0305-004

03050402

0305-014

Ilill

030505

0305-015

II‘II

Cooling System Inspection

Install a radiator filler cap tester to the radiator. Apply
testing pressure to the cooling system to check for leak-
age. The testing pressure must not exceed the specified
pressure.

Testing Pressure kg/cm? (psi/kPa)
2 (28.45/196)

Radiator Cap Inspection

The radiator filler cap is designed to maintain coolant
pressure in the cooling system at 1.05 kg/cm? (15 psi/
103 kPa).

Check the radiator filler cap with a radiator filler cap
tester. The radiator filler cap must be replaced if it fails
to hold the specified pressure during the test procedure.

Radiator Filler Cap Pressure
Pressure Valve kg/cm? (psi/kPa)
0.9—1.2(12.8 —17.1/88 — 118)

Negative Valve (Reference) kg/cm? (psi/kPa)
0.01 — 0.04 (0.14 — 0.57/0.98 — 3.90)

Drive Belt Adjustment
Check the drive belt tension.

Depress the drive belt mid-portion with a 10 kg (22 Ib/
98 N) force.

Drive Belt Deflection mm(in)
Except power steering 10 (0.39)
Only power steering 14 (0.55)

Check the drive belt for cracking and other damage.

Crankshaft pulley

Alternator pulley

Cooling fan pulley

Compressor idler pulley
Compressor pulley

Air pump pulley

Power steering oil pump pulley

SICICICISIC)IS)

Cooling Fan Pulley Drive Belt
Fan belt tension is adjusted by moving the alternator.

Depress the drive belt mid-portion with a 10 kg (22 Ib/
98 N) force.

® Crankshaft pulley
@ Alternator pulley
® Cooling fan pulley
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03050602

0305-017

030508

0305-018

0306

0306-001

Compressor Pulley Drive Belt

Move the idler pulley to adjust the compressor drive
belt tension.

Depress the drive belt mid-portion with a 10 kg (22 Ib/
98 N) force.

® Crankshaft pulley
® Compressor pulley
® Idler pulley

Power Steering Oil Pump Pulley Drive Belt

Move the oil pump to adjust the oil pump pulley drive
belt tension.

Depress the drive belt mid-portion with a 10 kg (22 Ib/
98 N) force.

® Crankshaft pulley
® Oil pump pulley

Air Pump Pulley Drive Belt

Move the air pump to adjust the air pump pulley drive
belt tension.

® Crankshaft pulley
@ Air pump pulley
® Cooling fan pulley

ENGINE CONTROL

Idling Speed and Mixture Adjustment Preparation
1. Set the parking brake and chock the drive wheels.
2. Place the transmission in neutral.

3. Start the engine and allow it to warm up.

4

Check that all the accessory switches are off and
that the choke valve is fully open.

5. Set a tachometer to the engine.

6. Check the ignition timing and adjust it if required.

Ignition Timing (BTDC) deg/rpm
From ‘91, switzerland & Sweden (4ZD1) 6/900
Other 6/800
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03060102A, 030601028

—
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Throttle
chamber

Idling Speed Adjustment (Nikki Carburetor)

1. Disconnect the distributor vacuum hose and plug
the hose end.

2. Bend the attached rubber hose to close off the
thermo valve vacuum line.

3. Set the throttle adjusting screw @ to the specified
idling speed.

4. Turn the idle adjusting screw @ to peak the engine
speed.

Idle screw adjuster (If required); 8-9421-6632-0

5. Reset the throttle adjusting screw to lower the idling
speed to 20 rpm below the specified level.

6. Turn the idle adjusting screw counterclockwise to
raise the idling speed to the specified level.

Engine Idling Speed rpm
800

7. Reconnect the distributor vacuum hose and the idle
compensator vacuum hose to the carburetor after
completing the adjustment procedure.

Idle Mixture Adjustment (Hitach carburetor)
(Until ‘90 Swiss & Sweden, and From ‘92 Chili mod-
els)

1. Remove the air cleaner.

2. Tag each of the vacuum hoses leading to the car-
buretor. c

3. Disconnect the harness connectors and the vacuum
hoses at the carburetor.

4. Remove the carburetor assembly. Drill a hole in seal
plug with proper tool.

5. Remove the idle adjusting screw from the throttle
chamber.

6. Inspect the idle adjusting screw.

If the adjusting screw head has been damaged by
the drill, the screw must be replaced with a new
one.

If the adjusting screw taper is excessively worn or
stepped, the screw must be replaced with a new
one.
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10.
11.

12.
13.

14.

15.

16.

17.

18.

Reinstall the idle adjusting screw to the throttle
chamber.

Fully screw the idle adjusting screw into the throttle
chamber.

Do not overtighten the screw.
Back off the idle adjusting screw 3 turns.

Reinstall the carburetor.

Reconnect the vacuum hoses and the harness con-
nectors to the carburetor.

Pay close attention to the tags applied at removal.

Refer to “REMOVAL AND INSTALLATION” of the
carburetor 6C.

Reinstall the air cleaner.

Start the engine and allow it to idle until the cooling
water reaches normal temperature.

Make sure that the choke valve is fully open.
If the choke valve is not fully open, open it.

Make sure that the air conditioning system is off (if
SO equipped).

Move the front wheels to the straight ahead posi-
tion (power steering equipped vehicle only).

Disconnect and plug the distributor line.

Disconnect and plug the canister purge line.
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19. Disconnect and plug the EGR vacuum line.

20.

21.

Bend the attached rubber hose to close off the idle
compensator vacuum line.

Use the throttle adjusting screw to adjust the idling.

Engine Idling Speed ‘ rpm

800

22

23.
24,

25.
26.

27.

Adjust the setting of the idle adjusting screw @ to ob-
tain the maximum speed.

Reset the throttle adjusting screw to 850 rpm.

Turn the idle adjusting screw clockwise (lean) until the
engine idle speed is down to 800 rpm.

Remove the air cleaner.
Replace the idle adjusting screw plug.

Tap the new plug in until it is flush with the car-
buretor surface.

Reinstall the air cleaner.
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Idle Speed and Mixture Adjustment (Hitach carbure-

tor)

(From '91 Swiss, Sweden & From ‘92 Germany mod-

els)

1.
2.

3.

10.
11.

Remove the air cleaner.

Tag each of the vacuum hoses leading to the car-
buretor.

Disconnect the harness connectors and the vacuum
hoses at the carburetor.

Remove the carburetor assembly. Drill a hole in seal
plug with proper tool.

Remove the idle adjusting screw from the throttle
chamber.

Inspect the idle adjusting screw.

If the adjusting screw head has been damaged by
the drill, the screw must be replaced with a new
one. C

If the adjusting screw taper is excessively worn or
stepped, the screw must be replaced with a new
one.

Reinstall the idle adjusting screw to the throttle
chamber.

Fully screw the idle adjusting screw into the throttle
chamber.

Do not overtighten the screw.
Back off the idle adjusting screw 3 turns.

Reinstall the carburetor.

Reconnect the vacuum hoses and the harness con-
nectors to the carburetor.

Pay close attention to the tags applied at removal.

Refer to “REMOVAL AND INSTALLATION” of the
carburetor 6C.
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12.
13.

14.

15.

16.

17.

18.

19.

20.

Reinstall the air cleaner.

Start the engine and allow it to idle until the cooling
water reaches normal temperature.

Make sure that the choke valve is fully open.
If the choke valve is not fully open, open it.

Make sure that the air conditioning system is off (if
so equipped).

Move the front wheels to the straight ahead posi-
tion (power steering equipped vehicle only).

Disconnect and plug the distributor line.

Disconnect and plug the canister purge line.

Disconnect and plug the EGR vacuum line.

Bend the attached rubber hose to close off the idle
compensator vacuum line.
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Throttle adjusting screw

21. Use the throttle adjusting screw to adjust the idling.

Engine Idling Speed

rpm

900

L

Primary throttle shaft %

Throttle
adjust lever

Speed-up
solenoid

Speed-up
controller ~ Speed-up screw
adjusting screw

22. Use a dwell meter to measure the dwell.

Connect the positive side of the meter to the moni-
tor lead @ and the negative side of the meter to
ground. After confirming dwell or duty to vary, ad-
just setting of idle adjusting screw @ to obtain an

average dwell or duty as specified.
Dwell

Deg.

Dwell Meter Reading (4-Cylinder Scale)

Average 36

The dwell reading specified is the average of the

most constant vibration.

23. Use the throttle adjusting screw to reset the engine

idling speed.
Engine Idling Speed

rom

900

24. Remove the air cleaner.
25. Replace the idle adjusting screw plug.

Tap the new plug in until it is flush with the car-

buretor surface.
26. Reinstall the air cleaner.

Idle Up Adjustment (If equipped)
1. Start the engine and allow it to warm up.

2. Turn “ON" airconditioner.
3. Turn the speed-up screw to 900 rpm.
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Fast Idling Speed Adjustment Preparation
1. Set the parking brake and chock the drive wheels.
2. Place the transmission'in neutral.

3. Remove the air cleaner and while holding the
throttle slightly open, push the choke the valve
closed, and hold it closed as you release.

4. Disconnect the vacuum hose @ from the choke pis-
ton and plug the hose end.

5. Disconnect the EGR system thermal vacuum hose
@ from the carburetor and plug the hose end.

6. Check that all the accessory switches are off.

Fast Idling Speed Adjustment
1. Start the engine and allow it to warm up.
Do not depress the accelerator pedal.
2. Set a tachometer to the engine.
3. Check the fast idling speed.
Fast Idling Speed rpm
2,700 — 3,000

If the fast idling speed is outside the specified range,
adjust it with the fast idle adjusting screw.

4. Reconnect the vacuum hose to the choke piston
and install the air cleaner after completing the ad-
justment procedure.
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Engine Control Adjustment
Accelerator Pedal Adjustment

Adjustment of the accelerator pedal height is not re-
quired.

1. Loosen the pedal stopper bolt lock nut ®.

2. Tighten the pedal stopper bolt @ to prevent it from
interfering with the accelerator pedal.

Engine Control Cable Adjustment
1. Fully close the throttle valve.

2. Turn the adjusting nut ® to adjust the engine con-
trol inner cable play @.

Engine Control Inner Cable Play
Approximately 2 — 3 (0.079 — 0.120)

mm(in)

3. Connect the engine control cable to the throttle hol-
der ®.

4. |Install the engine control cable to the bracket @.
5. Tighten the lock nut @.

6. Fully open the throttle valve.

7. Adjust the clearance between the stopper bolt pad
® and the accelerator pedal ®.

Accelerator Pedal and Bolt Pad Clearance mm(in)
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8. Fully depress the accelerator pedal.

Check that the throttle valve is fully open when the
pedal is fully depressed.

CYLINDER HEAD BOLT

Cylinder Head Bolt Tightening Torque Inspection

Use the torque wrench to check the cylinder head bolt
tightening torque in the sequence shown in the illustra-
tion before adjusting the valve clearances.

Head Bolt Wrench: 9-8511-4209-0
Cylinder Head Bolt Torque kg-m(ft.lbs/N-m)
10 £ 1 (72.3 £ 7.2/98.0 + 9.8)
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VALVE CLEARANCE ADJUSTMENT

1.

Rocker Arm Shaft Bracket Nut Torque

Check the rocker arm shaft bracket nuts for loose-
ness.

Tighten any loose rocker arm shaft bracket nuts be-
fore adjusting the valve clearance.

kg-m(lb.ft/N-m)

- 4.: ‘ e
i< (TSN
f_-f.”i?-b?“'@

030801E
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S = —f ~ g
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1‘;Igm1‘; if‘
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2.2+ 0.25(16.0 + 1.8/21.6 + 2.5)

Bring the piston in either the No. 1 cylinder to TDC
on the compression stroke by turning the crankshaft
until the crankshaft pulley TDC line is aligned with
the timing mark.

If the No. 1 cylinder is at TDC, there will be play in
the No. 1 cylinder valve rocker arms.

Adjust the valve clearances in the following manner
using a feeler gauge.

Feeler gauge should move with a very slight drag.

Valve Clearance mm(in)
At Cold At Hot
Intake 0.15 (0.006) 0.20 (0.008)
Exhaust 0.25 (0.010) 0.30 (0.012)

4. Adjust the clearance of the valve (arrowed).

5. Turn the crankshaft one full turn (360 degrees) and
adjust the clearances of the valves (arrowed).
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0312, 031201A

0306-003

0312018

0312-001

031201C

IGNITION TIMING

Ignition Timing Inspection

1.

Start the engine and allow it to idle for warm up.

0312-003

II;II

2. Set the engine tachometer.

3. Check that the engine is running stably at the speci-
fied idling speed.
If the vehicle is equipped with an air conditioner,
the air conditioner switch must be in the “OFF” po-
sition.

Engine Ildling Speed rpm

From ‘91, Switzerland, Sweden & 900

From '92, Germany

Other 800

4. Disconnect the vacuum hose.

5. Attach the timing light cord to either the No. 1 or

the No. 4 cylinder.

6. Aim the timing light at the crankshaft pulley

notched line to check the ignition timing.

Ignition Timing (BTDC) oo deg/rpm
From ’91, Switzerland, Sweden & 6/900
From '92, Germany

Other 6/800

If the ignition timing differs from the specification,
adjust it by moving the distributor.

Ignition Timing Adjustment

1.
2.

Loosen the distributor fixing bolt.

Aim the timing light at the crankshaft pulley
notched line to check the ignition timing.

Moving the distributor to the left will advance the
timing.
Moving the distributor to the right will retard the
timing.
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031002A

0310-004

0313

031303

COMPRESSION PRESSURE MEASURE-
MENT

Start the engine and allow it to idle for warm up.
Set the engine tachometer.

Stop the engine.

Remove all of the spark plugs.

AN

Engage the starter and check that the cranking
speed is at least 300 rpm.

If the cranking speed is less than 300 rpm, the bat-
tery must be replaced.

6. Set a compression gauge to the No. 1 cylinder
spark plug hole.

7. Turn the engine over with the starter motor and
take the compression reading.

Compression Pressure kg/cm?(psi/kPa) at 300 rpm
Standard Limit
12.0 (170.6/1,177.2) 8.0 (113.7/784.5)

8. Repeat the procedure (Steps 6 and 7) for the re-
maining cylinders.

IGNITION SYSTEM

If a problem in the ignition system is believed to be the
cause of engine trouble, perform the following checks
and make the required adjustments, repairs, and part re-
placements.

Distributor

1. Distributor Cap and Rotor
Remove the distributor cap and check the following:
1) Check the center electrode @ and the side elec-
trode @ for burning and corrosion.
2) Check the rotor ® for excessive wear and burning.

Replace the parts as required.
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03130308

0313-003

)

A

031304

Vacuum

031305

/

0313-006

031306

Type A @

Type B

0314

0313-011

2. Air Gap

Use a feeler gauge to measure the clearance be-
tween the signal generator @ and the distributor
cam @.

If the measured value is outside the specified value,

adjust the air gap by loosening the two screws ®
and moving the bracket.

Air Gap © mmy{in)

0.2 — 0.4 (0.008 — 0.016)

Vacuum Adavancer

1. Disconnect the vacuum hose from the vacuum ad-
vancer.

2. Connect a vacuum pump to the vacuum advancer
diaphragm.

3. Apply a vacuum and check that the vacuum ad-
vancer moves.
If the vacuum advancer does not move, repair or
replace as necessary.

Governor
1. Check the rotor shaft for excessive looseness.

If the shaft is excessively loose, the governor is de-
fective and must be replaced.

2. Turn the rotor shaft clockwise 1/4 of a turn and re-
lease it. ’

The rotor shaft should spring back.-

If the shaft does not spring back, the governor is
defective and must be replaced.

Ignition Coil

Use a circuit tester to measure the resistance of the pri-
mary coil and the secondary coil.

If either of the measured values is outside the specified
value, the ignition coil must be replaced.

Ignition Coil Resistance

Type A Type B
Primary Coil ® — @ 1.1 —1.40Q 1.2 —1.40
Secondary Coil ® —® [122—149 0| 86— 13.0 Q

SPARK PLUG

Insulation Resistance Inspection
Use an ohmmeter to measure the insulation resistance.

If the measured value is less than the specified value,
the spark plug must be replaced.

Insulation Resistance MQ

More than 5
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031401B

031401C

0313-013

0315A

03158

Insulation Resistance Inspection (Using a Spark Plug
Tester)

Use the spark plug tester to check for excessive carbon
deposits, cracked insulation resulting in short circuiting,
and terminal abrasion resulting in voltage surging.

If any of these conditions are discovered, the spark plug
must be replaced.

Spark Plug Gap Adjustment

Measure the spark plug gap and inspect the spark
plugs.
Adjust the spark plug gap if required.

Spark Plug Gap mmy(in)
Without catalytic 0.7—-0.8
converter vehicle (0.028—0.031)
With catalytic 1.0—1.1
converter vehicle (0.040—0.043)

HIGH TENSION CABLE

1. Check the cable for broken insulation.

If there is broken insulation, the cable must be re-
placed.

2. Check the terminals for corrosion and looseness.

If the terminals are corroded or loose, the cable
must be replaced.

3. Measure the cable resistance.

If the measured resistance deviates from the speci-
fied value, the cable must be replaced.

Cable Resistance KQ/m
9.6 — 224

Note:

The cable contains a synthetic conductor which is
easily damaged.

Never stretch or kink the cable.

Never stick a needle or the pointed end of a probe
into the cable during a timing check. An increase in
resistance will occur at that point, causing the cable
to burn.
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050102A

GENERAL DESCRIPTION
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0501028, 050102C
The 4Z Series model engine, designed to meet the strictest emission control regulations, is used on TFR
and TFS vehicles.

This engine features aluminum alloy cylinder heads and hemispherical combustion chambers. The cross-
flow intake and exhaust port valves have a “V” configuration.

A one-piece cast iron cylinder body is used. The oil pump and the water pump are built into the upper
front of the cylinder body.

The crankshaft is supported by five bearings for optimum stiffness. The counter weights are forged as
part of the crankshaft.

The timing train consists of the timing belt and the single overhead camshaft (SOHC).



6A—34 ENGINE MECHANICAL

050201

e |+e

REMOVAL AND INSTALLATION

Read this Section carefully before performing any removal and installation procedure. This Section gives
you important points as well as the order of operation. Be sure that you understand everything in this

Section before you begin.

050201-001

050201-004

Important Operations — Removal

Carefully remove the piping, hoses, wiring harness
connectors, engine control cables, and control rods
from the engine.

Remove the clutch control line, the back up light
switch connector, and the speedometer cable from
the transmission.

Engine and Transmission

The engine and transmission must be removed from the
engine separately.

Battery

1.

Disconnect the battery cable @ and the grounding
cable @ from the battery terminals.

2. Remove the battery clamp ®.
Take care not to accidentally short the battery with
the spanner or some other tool.

3. Remove the battery.

4. Disconnect the battery cable at the starter motor
and the ground cable at the cylinder body.

Engine Hood

Apply setting marks to the engine hood @ and the en-
gine hood hinges @ before removing the engine hood.

This will facilitate installation of the engine hood to its
original position.



ENGINE MECHANICAL 6A—35

050201-051

050201-009

N~

020501009

Air Cleaner
Remove the air cleaner from the engine.
Note:

Cover the air cleaner intake port to prevent the entry
of foreign material.

Coolant

Remove the coolant drain plug (at the lower left of the
engine) and the radiator drain plug.

Allow the engine coolant to drain completely.

If long life coolant is used, drain the coolant into a clean
plastic connector for reuse.

Radiator
1. Remove the radiator grill from the deflector panel.

2. Remove the radiator undercover from the sidemem-
bers (For 4 X 4).

3. Disconnect the radiator upper and lower hoses from
the engine side.

4. Remove the radiator fan shroud and the cooling fan.
5.  Remove the radiator.
Be careful not to damage the radiator core.

Gear Shift Lever
1. Place the gear shift lever in the neutral position.
2. Remove the front console from the floor panel.

3. Pull the gear shift lever grommet @ and the dust
cover @ to the top of the gear shift lever.

4. Remove the gear shift lever cover bolt ®.
5. Remove the gear shift lever @.
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N 020501010

05020110

050201-052

6. Remove the change lever hole cover ® or the cen-
ter console from the front floor.

7. Remove the quadrant box ® from the transmission
rear cover.

Note:

Cover the quadrant box hole to prevent the entry of
foreign material into the transmission.

Transfer Change Lever (For 4 X4)
Perform this procedure after removing the gear shift lever.
1. Place the transfer change lever in the “H” position.

2. Pullthe transfer change lever grommet ® and the dust
cover @ to the top of the transfer change lever.

3. Remove the retainer bolts ®.

4. Remove the transfer change lever @ along with the re-
tainer and ball seat cover.

5. Remove the change lever hole cover ® or the cen-
ter console from the front floor.

6. Remove the quadrant box ® from the transfer case
adapter.

Note:

Cover the quadrant box hole and the transfer change
lever hole to prevent the entry of foreign material into
the transmission.

Lifting the Vehicle
1. Jack up the vehicle.

2. Place chassis stands at the front and the rear of the
vehicle.

3. Remove the wheels from the chassis.

Engine Oil Draining
Remove the oil pan drain plug to drain the engine oil.
Do this while the engine is hot.

Do not forget to reinstall the drain plug after draining
the engine oail.
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Transfer Case Protector

Remove the transfer case protector @O from the trans-
mission mounting member @ and the side member ®.

Rear Propeller Shaft (Single Shaft Type)

1. Remove the propeller shaft flange yoke at the drive
pinion side @.

2. Remove the propeller shaft from the transmission
main shaft spline @.

Rear Propeller Shaft (Dual Shaft Type)

@ @ 1. Apply setting marks to the center coupling flange
‘ yoke and the 2nd propeller shaft flange yoke.

This will prevent mispositioning during the installa-
tion procedure.

2. Remove the 2nd propeller shaft fIarige yoke bolts at
the drive pinion side @.

3. Remove the 2nd propeller shaft flange yoke bolts @
at the center coupling side.

4. Remove the center bearing retainer bolts ®@.

5. Remove the 1st propeller shaft @ with the center
bearing.

Pull the 1st propeller shaft toward the rear of the
vehicle until the spline yoke is free of the trans-
mission main shaft.

Front Propeller Shaft (For 4 X 4)

Remove the splined yoke flange bolt at the transfer case
side.

Do not allow the splined yoke to fall away from the
front propeller shaft.
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If the splined yoke should fall away from the front pro-
peller shaft, align the setting marks ® on the splined
yoke @ and the front propeller shaft @ to reassemble
the two parts.

The setting marks are punched circles approximately 3
mm (0.12 in) in diameter.

Exhaust Pipe

1.

Remove the exhaust pipe bracket @ from the trans-
mission case.

Disconnect the front exhaust pipe from the exhaust
manifold and the 2nd exhaust pipe @.

Engine Lifting Hanger

1.

Attach the engine lifting hanger to the rear portion
of the exhaust manifold.

Attach the lifting wire to both ends of the engine
lifting hanger.

Transmission (For 4 X 2)

1.
2.

3.

Support the transmission with a transmission jack.

Disconnect the engine stiffener @ from the cylinder
body and the engine rear plate.

Remove the engine rear mounting rubber nuts @
from the mounting rubber bracket ®.

Loosen the mounting rubber bracket bolts @.

Remove the transmission from the engine.

The removal of the transmission will require the co-
operative efforts of two mechanics.

1) Remove the transmission nuts and bolts ® from
the engine rear plate.

2) Operate the transmission jack ® to slightly raise
the transmission.

3) Remove the rear mounting rubber bracket @
from the mounting rubber from the No. 3 cross-
member ®.
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4)

5)

6)

Manually move the transmission as far as
possible toward the rear of the vehicle (into the
space between the No. 3 crossmember @ and
the floor panel @.

Lower the clutch housing end of the trans-
mission toward the transmission jack.

The rear of the transmission is supported by
the No. 3 crossmember at this time.

Firmly grasp the transmission rear cover (1st
mechanic).

Raise the transmission jack toward the trans-
mission (2nd mechanic).

Carefully lower the transmission onto the trans-
mission jack.

The transmission must be centered on the
transmission jack.

6. Carefully pull the transmission jack with the trans-
mission from beneath the vehicle.

Transmission with Transfer Case (For 4 X 4)

1.
2.

3.

Support the transmission with a transmission jack.

Disconnect the engine stiffener @ from the cylinder
body and the engine rear plate.

Remove the engine rear mounting nuts @.

Loosen the mounting member bolts ®.

Remove the mounting member from the sidemem-
bers @.
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6. Remove the transmission with the transfer case
from the engine.

1) Remove the transmission nuts and bolts from
the engine rear plate.

2) Carefully pull the transmission with the trans-
mission jack toward the rear of the vehicle.

3) Operate the transmission jack to slowly lower
the transmission.

Engine

1. Remove the engine mounting rubber nuts attaching
the mounting rubbers to the sidimembers.

2. Operate the hoist to slightly raise the engine.

The front of the engine should be held slightly
higher than the rear.

Be careful not to damage the brake pipe and the
fuel pipe.

3. Continue to slowly raise the engine from the engine
compartment.

Hold the front of the engine higher than the rear.

4. Place the engine on an engine stand.
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Important Operations — Installation

Follow the removal procedure in the reverse order to
perform the installation procedure. Pay careful attention
to the important points during the installation procedure.

Engine

1.
2.

Attach a lifting wire to the engine lifting hangers.

Operate the hoist to position the engine above the
engine compartment.

The front of the engine should be held slightly high-
er than the rear.

Lower the engine slowly into the engine compart-
ment.

Be careful not to damage the brake pipe, the fuel
pipe, and the air breather.

Support the oil pan with a jack.

Temporarily tighten the engine mounting rubber
nuts.
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Transmission (For 4 X2)

1. Apply a thin coat of molybdenum disulfide grease
to the top gear shaft spline.

2. Place the transmission with the mounting rubbers
on a transmission jack.

3. Carefully move the transmission jack and transmis-
sion into position behind the engine.

4. Slowly operate the transmission jack to raise the
transmission until the rear of the transmission is at
the same level as the No. 3 crossmember ®.

5. Manually support the transmission rear cover.

Move the transmission into position between the
No. 3 crossmember and the floor panel @.

6. Slowly raise the transmission jack until the front of
the transmission is aligned with the rear of the en-
gine.

The slope of the engine and the transmission must
be the same.

7. Align the top gear shaft spline with the clutch drive
plate spline.

8. Install the transmission to the engine. °

9. Tighten the transmission nuts and bolts to the spec-
ified torque.

Transmission Nut and Bolt Torque kg-m(lb.ft/N-m)

3.8 +0.8(27.5 +5.8/37.2 + 7.8)

10. Connect the engine stiffener @ to the cylinder body

and the engine rear plate.

11. Tighten the stiffener bolts to the specified torque.
Stiffener Bolt Torque kg-m(lb.ft/N-m)

4.1+ 0.6 (29.7 £ 4.3/40.2 £ 5.9)
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12. Install the rear mounting rubber bracket @ to the
mounting rubber ® and the No. 3 crossmember ®.

13. Tighten the rear mounting rubber nuts @ and the
mounting bracket bolts ® to the specified torque.

Rear Mounting Rubber Nut Torque kg-m(lb.ft/N-m)
8.5 + 0.5 (61.5 + 3.6/83.3 + 4.9)

Mounting Bracket Bolt Torque kg-m(lb.ft/N-m)
3.8+ 0.1(27.1 + 6.9/36.8 + 9.3)

14. Tighten the engine mounting rubber nuts to the
specified torque.

Engine Mounting Rubber Nut Torque kg-m(lb.ft/N-m)
4.2 + 0.5 (30.4 + 3.6/41.2 + 4.9)

Transmission with Transfer (For 4 X4)

1. Apply a thin coat of molybdenum disulfide grease
to the top gear shaft spline.

2. Place the. transmission with the mounting rubbers
on a transmission jack.

3. Carefully move the transmission jack and transmis-
sion into position behind the engine.

4. Slowly raise the transmission jack until the front of
the transmission is aligned with the rear of the en-
gine.

The slope of the engine and the transmission must
be the same.

5. Align the top gear shaft spline with the clutch driv-
en plate spline.

6. Install the transmission to the engine.

Tighten the transmission nuts and bolts to the spec-
ified torque.

Transmission Nut and Bolt Torque kg-m(lb.ft/N-m)
3.8 +£ 0.8 (27.5 + 5.8/37.2 + 7.8)




6A—44 ENGINE MECHANICAL

7. Install the mounting member @ to the mounting
rubber @.

8. Tighten the mounting member nuts ® to the speci-
fied torque.

Mounting Rubber Nut Torque kg-m(ib.ft/N-m)
4.2 + 0.5(30.4 + 3.6/41.2 + 4.9)

9. Install the mounting member @ to the sidemembers

®.

10. Tighten the mounting member bolts ® to the speci-
fied torque.

Mounting Member Bolt Torque kg-m(lb.ft/N-m)
7.8 + 1.6 (56.1 + 11.2/76.0 + 15.2)

11. Tighten the engine mounting rubber nuts to the
specified torque.

Engine Mounting Rubber Nut Torque kg-m(lb.ft/N-m)
4.2 + 0.5 (30.4 + 3.6/41.2 £ 4.9)

Exhaust Pipe

1. Connect the exhaust pipe to the exhaust manifold
and the 2nd exhaust pipe ®.

2. Install the exhaust pipe bracket @ to the transmis-
sion case.
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Front Propeller Shaft (For 4 X4)

1. Connect the propeller shaft flange yoke to the
matching flange.

2. Tighten the propeller shaft flange yoke bolt to the
specified torque.

Propeller Shaft Flange Yoke Bolt

Torque kg-m(lb.ft/N-m)
Only 4ZE1 eng. 6.4 + 0.4 (46.3 + 2.9/62.8 + 3.9)
Other 3.6 + 0.3(26.0 + 2.2/35.3 + 2.9)

Note:

If the splined yoke and the front propeller shaft have
accidentally separated, align their setting marks and
recouple them.

Refer to “FRONT PROPELLER SHAFT REMOVAL".

Rear Propeller Shaft (Single Shaft Type)

1. Insert the splined yoke ® with the propeller shaft
into the transmission main shaft spline @.

2. Install the propeller shaft flange yoke ® to the drive
pinion side.

3. Tighten the propeller shaft flange 'yoke bolt to the
specified torque.

Propeller Shaft Flange Yoke Bolt

Torque kg-m(lb.ft/N-m)
Only 4ZE1 eng. 6.4 + 0.4 (46.3 + 2.9/62.8 + 3.9)
Other 3.6 + 0.3 (26.0 + 2.2/35.3 + 2.9)

Rear Propeller Shaft (Dual Shaft Type)
1. Place the center bearing and retainer @ together

member ®.

H with the 1st propeller shaft @ on the No. 4 cross-
2

Insert the splined yoke ® into the transmission
main shaft spline ®.

3. Tighten the center bearing retainer bolts ® to the
specified torque.

Center Bearing Retainer Bolt Torque kg-m(lb.ft/N-m)

6.2 + 0.2 (44.8 + 1.5/60.8 + 2.0)




6A—46 ENGINE MECHANICAL

For4 x 4
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4. Connect the 2nd propeller shaft @ to the center
coupling ® and the drive pinion ®@.

Be sure to align the setting marks applied at disas-
sembly.

5. Tighten the coupling bolts to the specified torque.
Propeller Shaft Flange Yoke Bolt

Torque kg-m(lb.ft/N-m)
Only 4ZE1 eng. 6.4 + 0.4 (46.3 + 2.9/62.8 + 3.9)
Other 3.6 £ 0.3(26.0 + 2.2/35.3 + 2.9)

Note:

At the propeller shaft installation, the three universal
yoke’s spider pin center ®, ® and © (shown in the
illustration) must be aligned on the straight line to
couple them in the proper universal joint phase.

Transfer Case Protector (For 4 x 4)

1. Install the transfer case protector ® to the mounting
member @ and the sidemembers ®@.

2. Tighten the transfer case protector bolts to the spe-
cified torque.

Protector Bolt Torque kg-m(lb.ft/N-m)
3.7 +1.0(26.8 + 7.2/36.3 + 9.8)

Gear Shift Lever

1. Replenish the transmission case and the transfer
case with the specified engine oil.

Transmission and Transfer Case Qil lit(US/UK gal)
4X2 4X4

MSG 4 1.25 (0.33/0.28)
MSG 5 1.55 (0.41/0.34)

4.40 (1.16/0.99)

T/M: 2.95 (0.97/0.64)

MUA 2.95(0.77/0.64) T/F: 1.45 (0.38/0.31)

2. Install the quadrant box to the transmission rear
cover.

3. Install the gear shift lever ® to the transmission
case.

4. Tighten the gear shift lever cover @ bolts to the
specified torque.

Shift Lever Cover Bolt Torque kg-m(lb.ft/N-m)
2.0+ 0.2 (14.5 + 1.5/19.6 + 2.0)

5. Install the dust cover ® and the grommmet @.
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Transfer Change Lever (For 4 X 4)

1. Insert the transfer change lever @ into the transfer
side case.

2. Install the ball seat cover along with the change
lever retainer @.

3. Tighten the change lever retainer bolts to the speci-
fied torque.

Change Lever Retainer Bolt Torque kg-m(lb.ft/N-m)
2.0+ 0.2 (14.5 + 1.5/19.6 + 2.0)

4. Install the dust cover ® and the grommet @.

Clutch Pedal Adjustment
1. Reconnect the clutch control cable to the shift fork.

2. Adjust the clutch pedal height “H” with the stopper
bolt or pedal switch @.

3. Check the clutch pedal travel “H3". A
Clutch Pedal Travel mm(in)
RHD * LHD

H | 194 —204 (7.6 —8.0) | 185 — 195 (7.3 — 7.7)
15—20 (0.6—0.8) for Cable type

5—10 (0.2—0.6) for Hydraulic type

H2 35 (1.4) | 30 (1.2)

H1

H: Pedal height from the pedal board @

H1: Pedal free play

H2: Clearance between the clutch pedal and the pedal
board @ with the clutch disengaged.

Engine Control Cable

Reconnect the engine control cable to the carburetor
control lever.
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Radiator

1. Install the radiator.
Be careful not to damage the retainer core.

2. Install the cooling fan and the fan shroud.

3. Connect the radiator upper and lower hoses.

4. Carefully reconnect the components tagged at
removal.

5. Install the radiator undercover to the sidemembers.

6. Install the radiator grill to the deflector panel.

Lowering the Vehicle

1. Install the wheels to the vehicle.

2. Place a jack beneath the vehicle.

3. Raise the jack to remove the chassis stands.
4. Lower the vehicle to the ground.

Coolant Replenishment
Replenish the cooling system with coolant.

Coolant Capacity lit(US/UK gal)
4ZC1 8.6 (2.27/1.89)
4ZD1/4ZE 9.0 (2.38/1.98)

Engine Oil Replenishment

1. Fill the engine through the new filler port with new
engine oil of the specified grade.

Engine Oil Capacity and Grade lit(US/UK gal)

Capacit 47C1/4ZD1 : 4.9 (1.29/1.08)
pacity 4ZE1:5.5 (1.45/1.21)
Grade SE, SF

2. Start the engine and allow it to idle for several
minutes.

3. Stop the engine and wait five minutes for the oil to
settle.

4. Recheck the oil level and replenish if necessary.
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Engine Hood

Align the setting marks (applied at removal) on the en-
gine hood ® and the engine hood hinges @ to install
the engine hood.

Battery

1.
2.

3.

4,

5.

Check the battery fluid level and the specific gravity.
Secure the battery with the battery clamp @.
Do not overtighten the battery clamp.

Connect the battery cable @ and the ground cable
® to the battery.

Connect the battery cable to the starter motor and
the ground cable to the cylinder body.

Apply grease to the battery terminals.

Engine Warm-Up

After completing the required maintenance procedures,
start the engine and allow it to idle until it is warm.

Check the following:

1.

Engine idling speed

Refer to “SERVICING” for the |d||ng speed adjust-
ment procedure.

Engine noise level

Engine lubricating system and cooling system
Carefully check for oil and coolant leakage.
Engine control cable operation

Clutch engagement

Indicator warning light operation
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0400A

ENGINE REPAIR KIT

All of the numbered parts listed below are included in the Engine Repair Kit..
The gaskets marked with an asterisk (*) are also included in the Top Overhaul Kit.

0400-003

040002B, 040002C

COoONOOR~WN =

Cylinder head cover gasket * 10.
Cylinder head cover bolt gasket 1.
Cylinder head gasket 12.
Oil pan drain plug gasket 13.
Oil pan gasket 14.
Camshaft front oil seal 15.
Intake manifold outlet pipe gasket 16.
Water pipe O-ring 17.

Intake manifold gasket * 18.

Exhaust manifold gasket
Crankshaft front oil seal
Crankshaft rear oil seal
Water pump gasket
Retainer gasket

Oil filter adapter gasket
Oil Pump O-ring

Heat insulator gasket
Valve stem oil seal
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ENGINE OVERHAUL
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Disassembly Steps

A 1. Clutch pressure plate assembly 23. Spark plug
and driven plate assembly 24. Air manifold with check valve V]
2. Condenser [V] 25. Starter motor
3. Air pump drive belt [VI  26. Engine foot with mounting rubber
4. Compressor drive belt [VI  27. EGR pipe [V]
5. Cooling fan drive belt 28. High tension cable (Ignition coil
6. Cooling fan pulley to distributor)
7. Crankshaft pulley 29. Distributor
8. Engine foot with mounting rubber 30. Ignition coil [V]
9. Alternator and bracket 31. Oil pressure switch
10. Dipstick and guide tube 32. OQil pressure unit [V]
11. Rubber hose (A.S.V. to check 33. Qil filter adapter with oil filter
valve) [V 34. Power steering oil pump and
12. Rubber hose (Air pump to air bracket [V]
cleaner) [VI 35. Compressor and bracket [Vl
13. Rubber hose (Air pump to A.S.V.) [V]  36. Compressor idler pulley and
14. Rubber hose (A.S.V. to air intake bracket [V]
duct bracket) [V] 37. Front engine hanger
15.  Air switching valve or air bypass 38. EGR valve [V]
valve [V] 39. EGR adapter [V]
16. Air pump [Vl  40. Fuel damper
17. Air pump bracket “B” [VI  41. Fuel pump
18. Exhaust manifold 42. Water outlet pipe
19. Air pump bracket “A” [V] A 43. Carburetor
20. Water intake pipe 44. BP transducer and bracket [V]
21. High tension cable 45. Intake manifold
22. Cylinder head cover 46. Fast idle solenoid (with A/C)

[V] : Optional on some models
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05030001

W Important Operations

Emission Control Vacuum Hoses

Tag each of the emission control vacuum hoses before
disassembly.

This will ensure that the hoses are reconnected cor-
rectly.

1)

2)

3)

4)

050300-009

2)

43.
Q@

Clutch Pressure Plate Assembly and Driven Plate
Assembly

Use the clutch pilot aligner @ to prevent the driven
plate assembly @ from falling free.

Clutch Pilot Aligner: 5-8525-3001-0 (J-24547)

Loosen the clutch cover bolts in the numerical order
shown in the illustration.

Remove the pressure plate assembly ® from the
flywheel.

Remove the driven plate from the flywheel.

Carburetor

Disconnect the PCV hose, the fuel rubber hose, and
the switch valve from the carburetor.

Use the carburetor wrench to remove the carbure-
tor.

Carburetor Wrench: 5-8511-9003-0 (J-26510)
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05030601A

»

«»| INTERNAL PARTS

-

MAJOR COMPONENTS

050301-037

Disassembly Steps-1

1. Timing belt upper cover 9. Crankshaft timing pulley

2. Timing belt lower cover 10. Timing belt guide plate
A 3. Tension spring 11. Water pump
A 4. Timing belt 12. Cylinder body front plate (Lower)
A 5. Tension pulley 13. Cylinder head front plate (Upper)
A 6. Camshaft timing pulley A 14. Cylinder head with rocker arm

7. Camshaft boss shaft and camshaft
A 8. Oil pump with timing pulley 15. Cylinder head gasket

Inverted Engine
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050301-038

0503060002D, 0503060002E

Disassembly Steps-2

16.
16a.
17.
A 18.
19.
20.
21.
A 22,

Oil pan (For 4 X 2 except 4ZE1)
Oil pan (For 4 X 4 and 4ZE1)

Oil strainer

Flywheel and bolt

Cylinder body rear plate
Crankshaft front oil seal retainer
Crankshaft rear oil seal
Connecting rod bearing cap with
lower bearing

A 23

A 24,

25.
26.
A 27.
28.

Piston and connecting rod with
upper bearing

Crankshaft bearing cap with lower
bearing

Crankshaft thrust bearing
Crankshaft

Crankshaft upper bearing

Cylinder body
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W Important Operations

05030601

0503060106

3. Tension Spring
4. Timing Belt
5. Tension Pulley

1) Remove the tension spring.

2) Loosen bolt ®, draw the tension pulley @ fully to
the water pump side.

3) Remove the timing belt ®.

4) Remove the tension pulley.

6. Camshaft Timing Pulley

1) Set a T-bar wrench @ to one of the timing cover
bolts through a timing pulley hole.

This will prevent the timing pulley @ from turning.

2) Loosen the timing pulley bolt and remove the tim-
ing pulley. T

0503060108

8. Oil Pump with Timing Pulley

Use a 6 mm (0.24 in) Allen wrench ®© to remove the oil
pump @ along with the oil pump timing pulley ® and
the rotor.

0503060109

shaft

Use the extension bar wrench to loosen the cylinder
head bolts in numerical order a little at a time.

Extension Bar Wrench: 9-8511-4209-0 (J-24239-01)
Note:

Head warpage could result from bolts removing in in-
correct order.

@\ 14. Cylinder Head with Rocker Arm Shaft and Cam-
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0503010107

050301-043

050301011501

050301-018

22,

23.

1)

2)

Flywheel

Block the crankshaft with a piece of hard wood to
prevent the flywheel from turning.

Loosen the flywheel bolts in numerical order a little
at a time.

Connecting Rod Bearing Cap with Lower Bearing
Remove the connecting rod cap nuts.

Using a plastic-faced hammer, ligtly tap the con-
necting rod bolts and lift off the rod connecting cap.
Note:

Keep the lower bearing insert with the connect-
ing rod cap.

Cover the connecting rod bolts with a short piece of
hose to protect the crankshaft from damage.

Piston and Connecting Rod with Upper Bearing

Remove carbon deposits from the upper portion of
the cylinder wall with a scraper before removing the
piston and connecting rod.

Move the piston to the top of the cylinder and tap it
with a hammer grip or similar object from the con-
necting rod lower side to drive it out.
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0503010114A

05030101148

050301-021

0503010116

24. Crankshaft Bearing Cap with Lower Bearing

1)

Measure the crankshaft end play at the center jour-
nal of the crankshaft.

If the measured value exceeds the specified limit,
the crankshaft thrust bearing must be replaced.

Crankshaft End Play mm(in)
Standard Limit

0.06 — 0.25 (0.0024 — 0.0099) 0.3 (0.012)

2) Loosen the bearing cap bolts in numerical order a

little at a time.

Note:

27.

Keep the lower bearing and bearing cap
together.

Arrange the bearing caps and lower thrust wa-
shers in correct order.

Crankshaft Upper Bearing

Note:

Keep the upper bearing and upper thrust washer
to gether with the cylinder block.
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0503030001A

MINOR COMPONENTS
Q-:» CYLINDER HEAD WITH ROCKER ARM SHAFT AND CAMSHAFT

R 5
@4——6
%<——7

Be—9
SO~=—10

050307-001

05030300018

Disassembly Steps

A

A
A
A

1.

N

ook w

Rocker arm shaft bracket nut and
spring (No.1 - No.4)

Rocker arm shaft, rocker arm, and
bracket

Camshaft

Camshaft front oil seal

Split collar

Valve spring upper seat

Valve spring

Intake and exhaust valve
Valve stem oil seal
Valve spring lower seat

. Cylinder head

Fuel pump push rod




ENGINE MECHANICAL 6A—59

05030301

W ‘Important Operations

0503030103

@. 1. Rocker Arm Shaft Bracket Nut and Spring (No.1 -

No.4)
2. Rocker Arm Shaft, Rocker Arm, and Bracket
3. Camshaft

1) Measure the camshaft end play before removing
the rocker arm shaft, the bracket, and the camshaft.

2) Camshaft End Play Measurement

Use a dial indicator to measure the camshaft end
050307-002 play.

If the measured value exceeds the specified limit,
the camshaft and/or the cylinder head must be re-

placed.
Camshaft End Play mmiin)
Standard Limit
0.050 — 0.114
(0.0020 — 0.0044) .0.2 (0.008)

050306011

3) . Loosen the rocker arm shaft bracket bolts in nu-
merical order a little at a time.

050307-003

05030301

5. Split Collar
@ 1) Place the cylinder head on a flat wooden surface.

2) Use the spring compressor to remove the split col-
lars.

Do not allow the valve to fall from the cylinder
head.

Spring Compressor: 5-8840-0205-0 (J-26513-A)

"~ 050307-004
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050303102

8. Intake and Exhaust Valve

Note:
Arrenge the intake and exhaust valves.

050303-003
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0503020001A

1

) 2

« =] ROCKER ARM SHAFT AND ROCKER ARM

050302-003

05030200018

Disassembly Steps
1. No. 1 rocker arm shaft bracket 9. No. 2 exhaust valve rocker arm
2. No. 1 exhaust valve rocker arm 10. No. 4 rocker arm shaft bracket
3. No. 1 intake valve rocker arm 11. No. 3 intake valve rocker arm
4. No. b rocker arm shaft bracket 12. No. 3 exhaust valve rocker arm
5. No. 4 exhaust valve rocker arm 13. No. 3 rocker arm shaft bracket
6. No. 4 intake valve rocker arm 14. Rocker arm shaft (Exhaust side)
7. No. 2 rocker arm shaft bracket 15. Rocker arm shaft (Intake side)
8. No. 2 intake valve rocker arm

050302-004

V Important Operations

A Rocker Arm Shaft Bracket
A Rocker Arm

If the rocker arms and rocker arm shaft brackets are to
be reused, they must be installed to their original posi-
tions.

Tag each rocker arm with the cylinder number from
which it was removed.

Tag each rocker arm shaft bracket with the position
from which it was removed (1, 2, 3, 4 and 5 from front
to back).
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050304A

PISTON AND CONNECTING ROD

050304-010

05030400018

Disassembly Steps

A 1. Connecting rod bearing
A 2. Piston ring
A 3. Piston pin

A 4. Piston
A 5. Connecting rod
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05030401

0503040101

050301-019

0503040102

050301-011

050304010401A

@ CT @
( D(«((«c«(«(«((««««o@

T ¢

050301-012

0503040104018

050301-013

T

W Important Operations

1. Connecting Rod Bearing

If the connecting rod bearings are to be reinstalled,
mark their fitting positions by tagging each bearing with
the cylinder number from which it was removed.

2. Piston Ring
1) Clamp the connecting rod in a vise.
Take care not to damage the connecting rod.

2) Use a piston ring replacer to remove the piston
rings.

Piston Ring Replacer:

Do not attempt to use some other tool to remove
the piston rings. Piston ring stretching will result in
reduced piston ring tension.

3. Piston Pin
4. Piston
5. Connecting Rod

Piston Pin Replacement Using The Special Tool
Piston Pin Replacer: 5-8840-0359-0 for 4ZC1
5-8840-0361-0 for 4ZD1/4ZE1

® Body ® Installation guide
® Spring guide ® Removal guide
® Spring @ Driver handle

@ Adapter

Piston Pin Removal Procedure

1) Set the spring guide @, the spring ®, and the adap-
ter @ to the body @.

2) Install the removal guide ® to the piston pin.
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050304010401C

3) Set the piston with the removal guide ® to the top
side of the adapter @.

050301-014

050304010401D

4) Place the piston pin replacer (now holding the
piston) on a bench press.

5) Use the bench press and the driver handle @ to
slowly force out the piston pin.

6) Remove the connecting rod from the piston.

050301-015
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0504

19| INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part replacements if excessive wear or damage is dis-

covered during inspection.

050401, 05040101A

05040101B

@. CYLINDER HEAD
Cylinder Head Lower Face Warpage

1. Use a straight edge and a feeler gauge to measure
the four sides and the two diagonals of the cylinder
head lower face.

2. Regrind the cylinder head lower face if the mea-
sured values are greater than the specified limit but
less than the maximum grinding allowance.

If the measured values exceed the maximum grind-
ing allowance, the cylinder head must be replaced.

- _ Cylinder Head Lower Face Warpage mmy(in)
- A _ Standard Limit Maximum Grinding
£ >< I Allowance
C D :
- ~ 0.05
- - . - (0.002) or less 0.2 (0.008) \ 0.4 (0.016)
050401-002
05040101C
Cylinder Head Height @ (Reference) mm(in)
@' Standard

93.15 — 93.25 (3.667 — 3.671)

Note:

050401-008

If the cylinder head lower face is reground, valve de-
pression must be checked.
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05040102

Manifold Fitting Face Warpage

Use a straight edge and a feeler gauge to measure the
manifold cylinder head fitting face warpage.

Regrind the manifold cylinder head fitting faces if the
measured values are greater than the specified limit but
less than the maximum grinding allowance.

If the measured values exceed the maximum grinding
allowance, the cylinder head must be replaced.

Manifold Fitting Face Warpage mm(in)
. Maximum Grinding
Standard Limit Allowance
0.05
(0.002) or less 0.20 (0.008) 0.40 (0.016)

050401-004
05040103
/
= S = h—
050401-005

Exhaust Manifold Warpage

Use a straight edge and a feeler gauge to measure the
manifold cylinder head fitting face warpage.

Regrind the exhaust manifold cylinder head fitting faces
if the measured values are between the specified limit
and the standard. T

If the measured values exceed the specified limit, the
manifold must be replaced.

Exhaust Manifold Warpage mm(in)

Standard Limit

0.05 (0.002) or less 0.20 (0.008)




ENGINE MECHANICAL 6A—67

050403, 05040301A

050403-001

05040301B

S5 T
¥y~ 050403-007

-

0504030202A

05040302028

050403-009

VALVE GUIDE

Valve Stem and Valve Guide Clearance
Measuring Method

1. With the valve stem inserted in the valve guide, set
the dial indicator needle to “0".

2. Move the valve head from side to side.
Read the dial indicator.
Note the highest dial indication.

If the measured values exceed the specified limit,
the valve and the valve guide must be replaced as a

set.
Valve Stem Clearance mmin)
Standard Limit
Intake Valve 0.023—0.056 0.200
(0.0009—0.0022) (0.0080)
Exhaust Valve ( Ooog?g—ggggg) (0%205908 )

Valve Guide Replacement
Valve Guide Removal

Use a hammer and the valve guide replacer to drive out
the valve guide from the cylinder head lower face.

Valve Guide Replacer: 5-8523-0002-0 ‘(J—.2651 2-1)

Valve Guide Installation

1. Apply engine oil to the valve guide outer circum-
ference.

2. Attach the valve guide installer to the valve guide.

3. Use a hammer to drive the valve guide into position
from the cylinder head upper face.

Valve Guide Installer: 5-8523-0002-0 (J-26512-2)

4. Measure the height of the valve guide upper end
from the upper face of the cylinder head.

Valve Guide Upper End Height (H) (Reference)
16.1 — 16.3 (0.634 — 0.642)

mmy(in)

Note:

If the valve guide has been removed, both the valve
and the valve guide must be replaced as a set.
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050404, 05040401

=t

050404-001

05040402, 0504040201

i

TOSMM-OO2

05040403

050404-003

VALVE AND VALVE SEAT INSERT

Valve Stem Outside Diameter
Measure the valve stem diameter at three points.

If the measured value is less than the specified limit, the
valve and the valve guide must be replaced as a set.

Valve Stem Outside Diameter mm(in)
Standard Limit
Intake Valve 7.949 — 7.961 7.88
(0.3129 — 0.3134) (0.3102)
7.932 — 7.946 7.85
Exhaust Valve | 4 3115 _ .3124) (0.3090)

Valve Thickness

Measure the valve thickness.

If the measured value is less than the specified limit, the
valve and the valve guide must be replaced as a set.

Intake and Exhaust Valve Thickness A mm(in)
Standard Limit
Intake Valve 1.1 (0.043) 0.8 (0.031)
Exhaust Valve 1.3 (0.051) 1.0 (0.040)

Valve Depression
1. Install the valve @ to the cylinder head @.

2. Use a depth gauge or a straight edge with steel rule
to measure the valve depression from the cylinder
head lower surface.

If the measured value exceeds the specified limit,
the valve seat insert must be replaced.

Valve Depression

mm(in)

Standard

Limit

1.0 (0.040)

1.7 (0.067)
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05040404

050404-004

05040405, 0504040501

@' Valve Contact Width
1.

Check the valve contact faces for roughness and
unevenness.

Make smooth the valve contact surfaces.
Measure the valve contact width.

If the measured value exceeds the specified limit,
the valve seat insert must be replaced.

Valve Contact Width mm(in)

Standard Limit

1.2 — 1.5 (0.05 — 0.06) 2.0 (0.08)

050404-005

Valve Seat Insert Replacement
Valve Seat Insert Removal

Arc weld the entire inside circumference @ of the
valve seat insert @.

Allow the valve seat insert to cool for a few
minutes. ’

This will invite contraction and make removal of the
valve seat insert easier.

Use a screwdriver ® to pry the valve seat insert
free.

Take care not to damage the cylinder head @.

Carefully remove carbon and other foreign material
from the cylinder head insert bore.
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0504040502
,I’—\_‘\/'\ —

@ -

7,

g

E 050404-006

> e

05040406A

150°
—
A —zz.
V
2 n
]
| 050404-007

050404068

05040406C

050404-009

Valve Seat Insert Installation

1. Carefully place the attachment @ (having a smaller
outside diameter than the valve seat insert) on the
valve seat insert @.

Note:

The smooth side of the attachment must contact the
valve seat insert.

2. Use a bench press ® to gradually apply pressure to
the attachment and press the valve seat insert into
place.

Note:

Do not apply an excessive amount of pressure with
the bench press. Damage to the valve seat insert
will result.

Valve Seat Insert Correction

1. Remove the carbon from the valve seat insert sur-
face.

2. Use a valve cutter (15°, 45°, and 75° blades) to mi-
nimize scratches and other rough areas. This will
bring the contact width back to the standard value.

Remove only the scratches and rough_areas. Do not
cut away too much. Take care not to cut away un-
blemished areas of the valve seat surface.

Valve Seat Angle degree

45°

Note:
Use an adjustable valve cutter pilot.

Do not allow the valve cutter pilot to wobble inside
the valve guide.

3. Apply abrasive compound to the valve seat insert
surface.

4. Insert the valve into the valve guide.

5. Turn the valve while tapping it to fit the valve seat
insert.

6. Check that the valve contact width is correct.

7. Check that the valve seat insert surface is in contact
with the entire circumference of the valve.
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05040405, 0504040501

(

=<

050405-001

05040502

|

050405-002
05040503
050405-003
050406, 05040601
. .\). = = = U. f
050406-001

VALVE SPRING

Valve Spring Free Height

Use a vernier caliper to measure the valve spring free
height.

If the measured value is less than the specified limit, the
valve spring must be replaced.

Inner Spring and Outer Spring Free Height mm(in)
Standard Limit
48.1 (1.894) 46.5 (1.83)

Valve Spring Squareness

Use a surface plate and a square to measure the valve
spring squareness.

If the measured value exceeds the specified limit, the
valve spring must be replaced.

Inner and Outer Spring Squareness mm(in)
2.1 (0.08)

Valve Spring Tension
Use a spring tester to measure the valve spring tension.

If the measured value is less than the specified limit, the
valve spring must be replaced.

Valve Spring Tension kg(lb/N)
Compressed Height Standard Limit
23.1—27.1 22.0
41.0 mm (1.61 in) (50.8—59.6/ (48.4/
226.38—265.58) 215.60)

ROCKER ARM SHAFT AND ROCKER ARM

Rocker Arm Shaft Run-Out
1. Place the rocker arm shaft on a V-block.

2. Use a dial indicator to measure the rocker arm shaft
central portion run-out.

If the run-out is very slight, correct the rocker arm
shaft run-out with a bench press. The rocker arm
must be at cold condition.

If the measured rocker arm shaft run-out exceeds
the specified limit, the rocker arm shaft must be re-
placed.

Rocker Arm Shaft Run-Out mm(in)
Standard Limit
0.2 (0.008) or less 0.4 (0.016)
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05040602

™~ ) 050406-002

0504060302A

050406-006

05040603B

050406-007

05040604

R

050406-005

Rocker Arm Shaft Outside Diameter

Use a micrometer to measure the rocker arm fitting por-
tion outside diameter.

If the measured value is less than the specified limit, the
rocker arm shaft must be replaced.

Rocker Arm Shaft Outside Diameter mm(in)
Standard Limit
20.5 (0.807) 20.35 (0.801)

Rocker Arm Shaft and Rocker Arm Clearance

1. If the clearance between the rocker arm shaft inside
diameter and the rocker arm shaft outside diameter
(rocker arm fitting position diameter) exceeds the
limit, the rocker arm and the rocker arm shaft must

be replaced.
Rocker Arm and Rocker Arm Shaft
Clearance mm(in)
Standard Limit
0.005—0.045
(0.002—0.0018) 0.2 {0.008)

2. Check that the rocker arm oil port is free of obstruc-
tions.

If necessary, use compressed air to clean the rocker
arm oil port.

Rocker Arm Correction

Inspect the rocker arm valve stem contact surfaces for
step wear ® and scoring @.

If the contact surfaces have light step wear or scoring,
they may be honed with an oil stone.

If the step wear or scoring is severe, the rocker arm
must be replaced.
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050407, 0504070102

050407-001

050407-019

—

050407-004

CYLINDER BODY

Cylinder Body Upper Face Warpage

Use a straight edge O and a feeler gauge @ to measure
the four sides and the two diagonals of the cylinder
body upper face.

If the measured value is more than the limit, the cylin-
der body must be replaced.

Cylinder Body Upper Face Warpage mm(in)
Standard Limit
0.05 or less 0.2 (0.008)
Cylinder Body Height ® (Reference) mmy(in)
Standard
4ZC1 214.5 (8.445)
4ZD1/4ZE1 237.0 (9.390)
Note:

Never attempt to regrinding the cylinder body if the
upper face warpage exceeds the limit.
Cylinder Bore Measurement

Use a cylinder indicator to measure the cylinder bore at
measuring point @ in the thrust @—® and axial ®—®
directions of the crankshaft.

Measuring Point @ : Approximately 10 mm (0.39 in)

If the measured value exceeds the specified limit, the
cylinder must be rebored.

Cylinder Bore mmy(in)
Standard Limit
4ZC1 88.0 (3.465) 88.2 (3.472)
4ZD1 89.3 (3.516) 89.5 (3.524)
4ZE1 92.6 (3.645) 92.8 (3.653)

If there is scarring or scorching, the cylinder must be
rebored.

Refer to “Cylinder Reboring Procedure”.

If the measured cylinder bore exceeds the boring limit,
the cylinder body must be replaced.

Boring Limit mm(in)
4ZC1 89.04 (3.506)
4ZD1 90.295 (3.5549)

4ZE1 93.640 (3.6860)
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05040703

05040704A

050407-020

050407-007

Cylinder Reboring

If even one cylinder measurement exceeds the specified
limit, all the cylinders must be rebored. Never rebore
only one cylinder.

Step wear and carbon deposits on the upper portion of
the cylinder wall can be removed with a ridge reamer
before reboring.

Cylinder Reboring Procedure

1. Preparation

(1) Oversize Piston Selection

Measure each cylinder bore.

Measuring Point O: 10 mm (0.39 in)
Measuring Point @: 70 mm (2.76 in)

Oversize pistons are available in two sizes. Se-
lect the correct size after determining the lar-

gest cylinder bore.

Piston Oversize (Reference) mm(in)
Standard Limit

4ZC1 88.445-88.464 88.945-88.965
(3.4821-3.4828) (3.5018-3.5026)

47D1 89.755-89.795 90.255-90.295
(3.56337-3.56352) (3.56533-3.5549)

47E1 93.065-93.105 93.565-93.605
(3.6639-3.6655) (3.6836-3.6852)

Oversize pistons have the “O/S” mark ® at the

topland.

Rebore the cylinders to fit the selected oversize

piston outside diameter.
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05040704C

050407-008

05040704D

05040909

05040801

(2) Cylinder Bore Selection

Measure the outside diameter of the selected
oversize pistons at measuring point (at a right
angle to the piston pin).

Determine the boring inside diameter.

Piston Measuring Point: 40 mm (1.57 in: 4ZC1)
42 mm (1.65 in: 4ZD1)
40 mm (1.57 in: 4ZE1)

Formula
Boring inside diameter =P + C — H.

P = Piston outside diameter
(Measured Oversize Piston)
C = Piston and cylinder bore clearance

Piston and Cylinder Bore Clearance mm(in)
4ZC1 0.035-0.055 (0.0014-0.0022)
4ZD1 0.045-0.065 (0.0018-0.0026)
4ZE1 0.025-0.045 (0.0010-0.0018)

H = Honing allowance
0.03 (0.0012) or less

2. Reboring
Refer to “Cylinder Reboring”.
3. Honing

All cylinders must be honed after reboring.

CAMSHAFT

Visually inspect the journals, the cams, the distributor
drive gear, and the rocker arm shaft bracket for ex-
cessive wear and damage. The camshaft, the rocker
arm shaft bracket, and the cylinder head must be re-
placed if these conditions are discovered during inspec-
tion.

Note:

The camshaft, the rocker arm shaft bracket, and the
cylinder head must always be replaced as a set.
Camshaft Journal Diameter

Use a micrometer to measure each camshaft journal

diameter in two directions (O and ®@). If the measured

value is less than the specified limit, the camshaft must

be replaced.

Camshaft Journal Diameter mm(in)
Standard Limit

33.940 — 33.955
(1.336 — 1.337)

33.900 (1.334)
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05040902

050409-002

Cam Height

Measure the cam height (H) with a micrometer. If the
measured value is less than the specified limit, the cam-
shaft must be replaced.

05040903

050409-003

05040910A

050409108

050409-013

Cam Height mm(in)
Standard Limit
36.9 (1.45) 36.4 (1.43)

Camshaft Run-Out

1. Mount the camshaft on V-blocks.
2. Measure the run-out with a dial indicator.

If the measured value exceeds the specified limit,

the camshaft must be replaced.

Camshaft Run-Out mm(in)
Standard Limit
0.05 (0.002) 0.10 (0.004)

Camshaft Journal and Rocker Arm Shaft Bracket

Clearance

1. Install the rocker arm shaft bracket to the cylinder
head and tighten it to the specified torque.

Rocker Arm Shaft Bracket Nut Torque kg-m(lb.ft/N-m)

2.2 +£0.25(16.0 + 1.8/21.5 £+ 2.5)

2. Use an inside dial indicator to measure the rocker
arm shaft bracket inside diameter.

Rocker Arm Shaft Bracket Inside Diameter mm(in)

34.020 — 34.050 (1.3394 — 1.3405)

If the clearance between the rocker arm shaft brack-
et inside diameter and the journal exceeds the spec-
ified limit, the camshaft and/or the cylinder head

must be replaced.

Camshaft Journal and Rocker Arm Shaft Bracket

Clearance mm(in)
Standard Limit
0.065 — 0.110
(0.0026 — 0.0043) 0.150 (0.006)
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05040910C

050409-014

05041001

05041002

l 050410-002

Distributor Drive Gear
Drive Gear Inspection

Visually inspect the drive gear for excessive wear and
damage.

If excessive wear or damage is discovered during in-
spection, the camshaft must be replaced.

CRANKSHAFT AND BEARING

Inspect the surface of the crankshaft journals and crank-
pins for excessive wear and damage.

Inspect the oil seal fitting surfaces for excessive wear
and damage.

Inspect the oil ports for obstructions.

Crankshaft Run-Out

1. Set a dial indicator to the center of the crankshaft
journal.

2. Gently turn the crankshaft in the normal direction of
rotation.

Read the dial indicator as you turn the crankshaft.
If the measured value exceeds the specified limit,
the crankshaft must be replaced.

Crankshaft Run-Out mm(in)

Standard Limit

0.03 (0.012) or less 0.10 (0.004)
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@. Crankshaft Journal and Crankpin Diameter

1. Use a micrometer to measure the crankshaft journal
diameter across points © — ® and @ — @.

2. Use the micrometer to measure the crankshaft jour-
nal diameter at the two points (® and @).

3. Repeat Steps 1 and 2 to measure the crankpin
diameter.

If the measured values are less than the specified
limit, the crankshaft must be reground or replaced.

Crankshaft Journal Diameter mm(in)
Standard Limit

55.920 — 55.935
(2.2016 — 2.2022)

55.420 (2.1819)

Crankpin Diameter mm(in)
Standard Limit

48.925 — 48.940
(1.9262 — 1.9268)

48.425 (1.9065)

Crankshaft Journal and Crankpin Uneven Wear mmy(in)
Limit
0.05 (0.002)

Crankshaft Bearing Selection

Crankshaft bearing selection is based on the measured
diameters of the crankshaft journals and the bearing
housings.

Match the crankshaft bearing housing grade marks and
the crankshaft journal grade marks in the table below to
determine the correct crankshaft bearing size.

Crankshaft Bearing Housing Grade Mark

[RENDE ® Crankshaft bearing housing grade marks or are
b . 0
s o © o o ©° o stamped on the rear left-hand side of the cylinder body.
o [¢]
) ) N
| L Example:
' N 1 2 1 1 2
%‘\/ﬁ\/g\/o _QiL 1)
\No. 1[|No. 2 No. 3| |No. 4 o| No-5
No. 1 Bearing  No. 2 Bearing No. 3 Bearing No.4 Bearing  No. 5 Bearing
OLJO H — % Housing Housing Housing Housing Housing
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Crankshaft Bearing Selection Table

Crankshaft Journal Grade Mark

The crankshaft journal grade marks (1 or 2) are stamped
on each crankshaft journal wave.

The crankshaft journal and bearing clearance must be
the same for each position after installation of the crank-
shaft and the crankshaft bearings.

mm(in.)
. Crankshaft Journal Crankshaft Bearing
® Size Mark Jc?t};l:;(ljegi:rzzzer Size Mark
® Size Mark Diameter Thickness (Upper & Lower)
55.920—55.927 2.015—2.019
TTOr2 1 22016-2.2018) | (0.0793—0.0795) Blue
: 59.990—60.000 : : : :
(23018-23622) | 55.928—55.935 | 2.011—2.015 Black
(2.2019—2.2022) | (0.0792—0.0793)
o orp | 55:920-55.927
) 59.980—59.989 (2.2016—2.2018)
(23614-23018) | 55.928—56.935 |  2.007—2.011 Brown
(2.2019—2.2022) | (0.0790—0.0792)
Under size 55.670—55.685 2.123—2.135
0.25 59.980—60.000 (2.1917—2.1923) | (0.0836—0.0841) | .
(2.3614—2.3622) Stamp of size
Under size - - 55.420—55.435 2.248—2.260
0.50 (2.1819—2.1825) | (0.0885—0.0890)
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05041005

Crankshaft Journal and Bearing Clearance
If the clearance between the measured bearing inside

diameter and the crankshaft journal diameter exceeds
the specified limit, the crankshaft must be reground and

undersize bearing installed or replaced.

Crankshaft Journal and Bearing Clearance mm(in)
Standard Limit
0.023 — 0.050
(0.0009 — 0.0020) 0.12 (0.0047)
050410-005
Connecting Rod Bearing Selection
@' Refer to the following table when installing or replacing
the connecting rod bearings.
Pay close attention to the connecting rod big end grade
mark @.
050410-006
Gf
Connecting Rod Bearing Selection Table
mm(in.)
© Size Mark Big end Bore Cr%nkshaft Connecting Rod Bearing
Diameter Pin Diameter . .
Thickness Size Mark
A 51.996—52.000 1.509—1.513 Blue
(2.0471—2.0472) (0.0594—0.0596)
B 51.988—51.995 48.925—48.940 1.505—1.509 Black
(2.0468—2.0470) (1.9262—1.9268) (0.0592—0.0594)
C 51.983—51.987 1.501—1.505 Brown
(2.0466—2.0467) (0.0591—0.0592)
Under Size 48.675—48.690 1.623—1.635
0.25 51.983—52.000 (1.9163—1.9169) (0.0639—0.0644) Stamp of
Under Size (2.0466—2.0472) 48.425—48.440 1.748—1.760 Size Mark
0.50 (1.9065—1.9071) (0.0688—0.0693)
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Crankpin and Bearing Clearance

If the clearance between the bearing inside diameter
and the crankpin is greater than the standard but less
than the limit, the crankshaft is serviceable.

If the clearance exceeds the limit, the crankshaft must
be either reground or replaced.

If the crankshaft is reground, undersize bearings must
also be installed.

Crankpin and Bearing Clearance mmiin)
Standard Limit
0.030 — 0.060
(0.0012 — 0.0023) 0.12 (0.0047)

Bearing Spread

Use a vernier caliper to measure the bearing spread.
If the measured value is less than the specified limit, the
bearing must be replaced.

Bearing Spread mm(in)
Limit
Crankshaft Bearing 59.25 (2.333)
Connecting Rod Bearing 52.25 (2.057)

Check the bearing play.

Crankshaft Regrinding

To ensure crankshaft reliability, pay close attention to
the following items during and after the crankshaft jour-
nal and crankpin regrinding procedure.

Undersize Bearing Availability mmi(in)

0.25 (0.01) & 0.50 (0.02)

Crankshaft Journal and Crankpin Grinding Limit
(Reference) mm(in)

Crankshaft Journals 55.435 (2.1825)
Crankpins 48.440 (1.9071)
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05041008, 0504100801A

050410-007

05041008018

050410-008

Crankshaft Regrinding Procedure
1. Regrind the crankshaft journals and the crankpins.

2. Fillet the crankshaft journal radiuses to a minimum
of R 2.7 + 0.2 mm (0.1063 + 0.0079 in).

There must be no stepping around the fillet area.

3. Finish the crankshaft journals, the crankpins, and
the oil port corners to a smooth surface having a
chamfer radius of 1 mm (0.04 in).

Crankshaft Journal and Crankpin Roughness mm(in)
0.001 (0.00004) or less

4. Check the crankshaft journal and crankpin clear-
ance.

Refer to “Crankshaft Journal and Bearing Clearance”
and “Crankpin and Bearing Clearance”.

5. Check the crankshaft run-out.
Refer to “Crankshaft Run-Out”.

Clearance Measurements (With Plastigage)
Crankshaft Journal and Bearing Clearance

1. Clean the cylinder body, the journal bearing fitting
surface, the bearing caps, and the bearings.

2. Install the bearings to the cylinder body.
3. Carefully place the crankshaft on the bearings.

4. Rotate the crankshaft approximately 30° to seat the
bearing.

5. Place the Plastigage (arrow) over the crankshaft
journal across the full width of the bearing.

6. Install the bearing caps with the bearing.

7. Tighten the bearing caps to the specified torque.
Crankshaft Bearing Cap Bolt Torque kg-m(lb.ft/N-m)

10.0 + 1.5 (72.3 + 10.8/98.0 + 14.7)

Do not allow the crankshaft to turn during bearing cap
installation and tightening.

8. Remove the bearing cap.



ENGINE MECHANICAL 6A—83

0504100801C, 0504100801D

050410-009

0504100802A, 0504100802B, 0504100802C

El

9. Compare the width of the Plastigage attached to

either the crankshaft or the bearing against the
scale printed on the Plastigage container.

If the measured value exceeds the limit, perform the
following additional steps.

1) Use a micrometer to measure the crankshaft
outside diameter.

2) Use an inside dial indicator to measure the
bearing inside diameter.

If the crankshaft journal and bearing clearance
exceeds the limit, the crankshaft and/or the
bearing must be replaced.

]
) lar

QQQQ

- 050504 023

Crankshaft Journal and Bearing Clearance mm(in)
Standard Limit
0.023 — 0.050
(0.0009 — 0.0020) 0.12 (0.0047)

Crankpin and Bearing Clearance

1. Clean the crankshaft, the connecting rod, the bear-
ing cap, and the bearings.

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

Do not allow the crankshaft to move when installing
the bearing cap.

3. Prevent the connecting rod from moving.
4. Attach the Plastigage to the crankpin.

Apply engine oil to the Plastigage to keep it from
falling.

5. Install the bearing cap and tighten it to the specified
torque.
Do not allow the connecting rod to move when in-
stalling and tightening the bearing cap.

Connecting Rod Bearing Cap Bolt
Torque kg-m(lb.ft/N-m)

47C1/4ZD1/4ZE1 6.0+0.2 (43.4+1.4/58.9+2.0)

6. Remove the bearing cap.
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050411

05041101, 0504110101

050411-006

N

7. Compare the width of the Plastigage attached to
either the crankshaft or the bearing against the
scale printed on the Plastigage container.

If the measured value exceeds the specified limit,
perform the following additional steps.

1) Use a micrometer to measure the crankpin out-
side diameter. :

2) Use an inside dial indicator to measure the
bearing inside diameter.

If the crank pin and bearing clearance exceeds
the specified limit, the crankshaft and/or the
bearing must be replaced.

Crankpin and Bearing Clearance mm(in)
Standard Limit
0.030 — 0.060
(0.0012 — 0.0023) 0.12 (0.0047)

CRANKSHAFT PILOT BEARING

Check the crankshaft pilot bearing for excessive wear
and damage and replace it if necessary.

Crankshaft Pilot Bearing Replacement
Crankshaft Pilot Bearing Removal

Use the pilot bearing remover to remove the crankshaft
pilot bearing.

Pilot Bearing Remover: 5-8840-2000-0 (J-5822)
Sliding Hammer: 5-8840-0019-0 (J-23907)
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0504110102

> e

050412, 05041201

050412-005

05041202

05041203, 0504120301

050412-002

-

Crankshaft Pilot Bearing Installation

1. Place the crankshaft pilot bearing horizontally across
the crankshaft bearing installation hole.

2. Tap around the edges of the crankshaft pilot bear-
ing outer races with a brass hammer to drive the
bearing into the crankshaft bearing installation hole.

Pilot Bearing Installer: 5-8522-0125-0 (J-26516-A)

FLYWHEEL AND RING GEAR

Flywheel

1. Inspect the flywheel friction surface for excessive
wear and heat cracks.

2. Measure the flywheel width.

If the measured value is between the standard and
the specified limit, the flywheel may be reground.

If the measured value exceeds the specified limit,
the flywheel must be replaced.

Flywheel Width ® mm(in)
Standard Limit
43.45 (1.711) 42.45 (1.671)
Flywheel Friction Surface Roughness mm(in)

Less than 0.006 (0.00024)

Ring Gear
Inspect the ring gear.

If the ring gear teeth are broken or excessively worn,
the ring gear must be replaced.

Ring Gear Replacement
Ring Gear Removal

Strike around the edges of the ring gear with a hammer
and chisel to remove it.
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0504120302

050412-003

»e

050414-003

050414018

05041401C

Ring Gear Installation

1.

Heat the ring gear evenly with a gas burner to ex-
pand it.

Do not allow the temperature of the gas burner to
exceed 200°C (390°F).

Install the ring gear when it is sufficiently heated.

The ring gear must be installed with the chamfer
facing the clutch.

PISTON RING

Piston Ring Gap

1.

Insert the piston ring horizontally (in the position it
would assume if it were installed to the piston) into
the cylinder bore.

2. Push the piston ring into the cylinder bore until it
reaches the point ® where the cylinder bore is the
smallest.

Do not allow the piston ring to slant to one side or
the other. It must be perfectly horizontal.
Measuring Point ®: 70 mm (2.76 in)

3. Use a feeler gauge to measure the piston ring gap.

If the measured value exceeds the specified limit,
the piston ring must be replaced.

Piston Ring Gap mm(in)

Standard Limit
. . 0.30—0.45
1st Compression Ring (0.012—0.018)
. . 0.25—0.40 1.50
2nd Compression Ring (0.010—0.016) (0.059)
S 0.20—0.70
Oil Ring (0.008—0.028)
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05041402A

050414-006

050415, 05041501

050415-001

Piston Ring and Piston Ring Groove Clearance

Use a feeler gauge to measure the clea
the piston ring and the piston ring gro
points around the piston.

If the clearance between the piston ring

rance between
ove at several

and the piston

ring groove exceeds the specified limit, the piston ring

must be replaced.

Piston Ring and Piston Ring Groove Clearance mm(in)

Standard Limit

1st Compression Ring 0.025—0.060 0.150
(0.0010—0.0024) (0.0059)

2nd Compression Ring 0.020—0.055 0.150
(0.0008—0.0022) (0.0059)

PISTON PIN

Piston Pin Diameter

Use a micrometer to measure the piston pin outside

diameter at several points.

If the measured value is less than the specified limit, the

piston pin must be replaced.
Piston Pin Diameter

mm(in)

Standard

Limit

22.997-23.005

4ZDUAZET | S o5y | 22:970(0.9043)
21.997-22.005

4zC1 (0.8660-08663) | 21:9701(0.8650)
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050416, 05041601

050416-001

05041602

050416-002

CONNECTING ROD

Connecting Rod Alignment

Use a connecting rod aligner to measure the distortion
and the parallelism between the connecting rod big end
hole and the connecting rod small end hole.

If either the measured distortion or parallelism exceed
the specified limit, the connecting rod must be replaced.

Per Length of 100 mm (3.94 in) mm(in)
Standard Limit
. . 0.05 0.20
Distortion (0.002) (0.008)
Parallelism 0.05 or Less 0.15
(0.002) (0.006)

Connecting Rod Side Face Clearance
1. Install the connecting rod to the crankpin.

2. Use a feeler gauge to measure the clearance be-
tween the connecting rod big end side face and the
crankpin side face.

If the measured value exceeds the 'specified limit,
the connecting rod must be replaced.

Connecting Rod Big End and Crankpin Sidé

Face Clearance mm(in)
Standard Limit
0.20 — 0.33
(0.008 — 0.013) 0.35 (0.014)
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05041602

050416-003

05041901, 0504190101

050419-004

0504190102

TS

050421, 05042101A

)

050421-001

Piston Pin and Connecting Rod Small End Inter-
ference

1. Use a caliper calibrator and a dial indicator to
measure the connecting rod small end diameter.

Connecting Rod Small End Diameter mm(in)
4ZD1/4ZE1 22.964-22.977 (0.9041-0.9046)
4ZC1 21.964-21.977 (0.8647-0.8652)

2. Determine the piston pin and connecting rod small
end interference.

Piston Pin and Connecting Rod Small End
Interference mm(in)

0.020 — 0.041 (0.0008 — 0.0016)

FRONT OIL SEAL RETAINER

Crankshaft Front Oil Seal Replacement
Oil Seal Removal

Use a screwdriver to pry the oil seal free from the front
oil seal retainer.

Qil Seal Installation

Apply engine oil to new oil seal and install it using in-
staller.

TIMING BELT

Timing Belt Handling Precautions

1. Do not bend the belt to a radius of less than 20 mm
(0.79 in).

Do not violently twist or bend the belt. Doing so
will damage the glass fiber imbedded in the
belt. Timing belt precision will be adversely af-
fected.
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050421018

HE X

SN

050421-002

05042101C

050421-003

05042101D

050421-004
05042101E
O,
@
) @
050421-005
05042101F

050421-006

Do not store the belt in direct sunlight or in an area
where it will be exposed to high temperatures.

Do not allow the stored belt to become dirty.

Do not use sharp metal tools to stretch or force the
belt into position during installation.

Timing Belt Inspection

Replace the belt if cracks are found in the side and
rear face gum.

Replace the belt if the side faces are excessively
worn.

Check also for manufacturing defects, rounded belt
edges, and loose glass fiber.

Replace the belt if the fabric is cracked @ or disinte-
grated @.

4. Replace the belt if the cogs are excessively worn.

Check the loaded side of the cogs for fuzzing, disco-
loration, and baldness.
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05050501

+¢« REASSEMBLY

INTERNAL PARTS
MINOR COMPONENTS
»:4- ROCKER ARM SHAFT AND ROCKER ARM
12

15
050505-008
0505000002B
Reassembly Steps
A 1. No. 3 rocker arm shaft bracket 9. No. 4 rocker arm shaft bracket
A 2. Rocker arm shaft (Intake side) 10. No. 4 intake valve rocker arm
A 3. Rocker arm shaft (Exhaust side) 11. No. 4 exhaust valve rocker arm
A 4. No. 3 exhaust valve rocker arm 12. No. b rocker arm shaft bracket
5. No. 3 intake valve rocker arm 13. No. 1 intake valve rocker arm
6. No. 2 exhaust valve rocker arm 14. No. 1 exhaust valve rocker arm
7. No. 2 intake valve rocker arm 15. No. 1 rocker arm shaft bracket
8. No. 2 rocker arm shaft bracket
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05050001, 0505000102A

050500-008

0505000102C

e

05050001028

BB ® ® ®0 ® @

050500-010

Important Operations

1. Rocker Arm Shaft Bracket
2., 3. Rocker Arm Shaft (Intake and Exhaust)

1) Apply a coat of engine oil to the rocker arm shafts,
the shaft brackets, and the rocker arms.

2) Install the shorter rocker arm shaft to the No. 3
bracket intake side.

The punch mark must be facing the front of the en-
gine.

@ Intake Side Shaft (1): 388 mm (15.28 in)

3) Install the longer rocker arm shaft to the No. 3
bracket exhaust side.

The punch mark must be facing the front of the en-
gine.

® Exhaust Side Shaft (2): 391 mm (15.40 in)

4. Rocker Arm

Install the brackets and the rocker arms to the rocker
arm shafts in the sequence as shown in the illustration.
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05050502

0
O

CYLINDER HEAD WITH ROCKER ARM SHAFT AND CAMSHAFT

050505-009

05050100028

Reassembly Steps

Cylinder head

Fuel pump push rod
Valve spring lower seat
Valve stem oil seal
Intake and exhaust valve
Valve spring

Valve spring upper seat

> > >
Noopwn -~

A 8.
A 9.
A 10.

11.
A 12,

Split collar

Camshaft

Camshaft front oil seal

Rocker arm shaft and rocker arm
Rocker arm shaft bracket nut and
spring (No.1 - No.4)
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05050101

W Important Operations

050501010101

4. Valve Stem Oil Seal
L 1) Apply a coat of engine oil to the oil seal inner face.
’®|/¥ 2) Carefully insert the oil seal ® to the valve guide @

groove.
1=

= s
S A=T Y

o

050501-007
0505010102
5. Intake and Exhaust Valve
1 1) Apply a coat of engine oil to each valve stem before
installation.
2) Install the intake and exhaust valves.
3) Turn the cylinder head up to install the valve
springs. T
Take care not to allow the installed valves to fall
free.
050501010302
6. Valve Spring
I Install the valve spring with the fine pitched end
(painted) facing down.
050501-008

050501010104

8. Split Collar
@ 1) Use the spring compressor to compress the valve
spring into position.

Spring Compressor: 5-8840-0205-0 (J-26513-A)
2) Install the split collar to the valve stem.

3) Set the split collar by tapping around the collar
head with a rubber hammer.

>’ ™ 050307-004
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¢

t

050506010401

050504011902

¢ G

2)

10.

1)
2)

12.

1)

2)

3)

Camshaft

Apply engine oil to the cylinder head and camshaft
journals.

Set the camshaft to the cylinder head.
The camshaft mark must be facing up.

Camshaft Front Oil Seal

Apply engine oil to the oil seal lip circumference.
Use the oil seal installer to install the oil seal.

Oil Seal Installer: 5-8840-0144-0 (J-33183)

Rocker Arm Shaft Bracket Nut and Spring

Apply silicon gasket beforehand to the front side of
the fitting surface of No. 1 rocker arm bracket with
the cylinder head.

Apply engine oil to the rocker arm bracket stud
bolts and nuts.

Tighten the rocker arm shaft bracket bolts in the nu-
merical order shown in the illustration.

Rocker Arm Shaft Bracket Nut Torque kg-m(lb.ft/N-m)

No.1—8 2.2 + 0.25 (16.0 + 1.8/21.6 + 2.5)

No. 9 & 10 0.75 + 0.15 (4.3 £ 1.1/5.9 + 1.5)

After assembly apply lubricate the rocker arm shaft and
valves with engine oil.
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050502A

0
D¢

PISTON AND CONNECTING ROD

050502-011

050502018

Reassembly Steps

A 1. Piston
A 2. Connecting rod
A 3. Piston pin

A 4. Piston ring
A 5. Connecting rod bearing
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05050201

W Important Operations

050502010101A

1. Pi
® @ @ @ Piston -
2. Connecting Rod
3. Piston Pin
O e Piston Pin Replacement Using The Special Tool
Piston Pin Replacer: 5-8840-0359-0 (4ZA1)

5-8840-0361-0 (4ZD1/4ZE1)

F ﬁm' C:@ ® Body ® Installation guide
f
® ® @

@ Spring guide ® Removal guide
® Spring @ Driver handle
050502-012 @ Adapter

0505020101018

Piston Pin Installation Procedure

»>e 1) Apply a coat of engine oil to the piston pin, the pis-

ton, and the connecting rod.
T 2) Set the spring guide @ and the spring @ to the
body @.

3) Insert the installation guide ® from the bottom of
the adapter @.

4) Set the adapter together with the installation guide
to the top of the body.

050502-013
050502010101C
-6 ' 5) Place the assembled tools @ - ® on a bench press.
6) Set the piston ® and the connecting rod ® to the
portion of the installation guide ® protruding from
the adapter @.
®
050502-014

Align the piston head front mark @ and the connecting
@ o4 “sUuzZU” casting mark @. Both marks must be fac-
ing the same direction.
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050502010101D

050502-015

Setting marks

&

)

(For 4ZD1/4ZE1)

(For 4ZA1) J

0505020103A, 05050201038

/©

§®

®

050502-016

t

¢

0505020104

050502-006

7) Set the piston pin @ against the piston pin hole.

8) Set the driver handle @ against the piston pin.

9) Use the bench press to slowly force the piston pin
into the piston pin hole until the driver handle set-
ting mark @ is perfectly flush with the piston boss
outside surface @.

10) Check that the connecting rod moves smoothly.

4. Piston Ring

1) Use a piston ring replacer to install the three piston
rings.

Piston Ring Replacer
Install the piston rings in the order shown in the il-
lustration. ’
@ Oil ring
® 2nd compression ring
® 1st compression ring
Note:

Install the compression rings with the stamped side
facing up. (The stamped mark is shown below)

Model | 1st Compression Ring |2nd Compression Ring
4ZC1 T T
4ZD1 1T 2T
4ZE1 T 2T
2) Apply engine oil to the piston ring surfaces.
3) Check that the piston rings rotate smoothly in the
piston ring grooves.
5. Connecting Rod Bearing

Carefully wipe any oil or other foreign material from the
connecting rod bearing back face and the connecting
rod bearing fitting surface.
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050506A
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MAJOR COMPONENTS

05050600028, 0505060002C

Reassembly Steps-1

>> P>

No

1.

2
3.
4.
5

Cylinder body

Crankshaft upper bearing
Crankshaft

Crankshaft thrust bearing
Crankshaft bearing cap with
lower bearing

Crankshaft rear oil seal

Piston and connecting rod with
upper bearing

A 8

A 9
A 10.
A 11,
A 12,
A 13,
A 13a.

Connecting rod bearing cap with
lower bearing

Crankshaft front oil seal retainer
Cylinder body rear plate
Flywheel

Oil pipe with strainer

Oil pan (For 4 X 2)

Oil pan (For 4 X 4)

Inverted engine
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050506-032

0505060002D, 0505060002E

Reassembly Steps-2

A 14,
A 15,

A 16.
A17.
A 18.
A 19.
A 20.

Cylinder head gasket

Cylinder head with rocker arm
shaft and camshaft

Cylinder head front plate (Upper)
Cylinder body front plate (Lower)
Water pump .
Oil pump with timing pulley
Timing belt guide plate

A 21,
22,
A 23.
A 24,
A 25,
A 26.
27.
28.

Crankshaft timing pulley
Camshaft boss
Camshaft timing pulley
Tension pulley

Tension spring

Timing belt

Timing belt lower cover
Timing belt upper cover
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05050601

W Important Operations

,‘ 1. Cylinder Body

2d Use compressed air to thoroughly clean the inside and |
outside surfaces of the cylinder body, the oil holes, and
the water jackets.

050504-079

2. Crankshaft Upper Bearing

B T @ Crankshaft bearings are selected according to cylinder
body and crankshaft grade.

Refer to “INSPECTION AND REPAIR"”, “Crankshaft Bear-
ing Selection”.

1) Carefully wipe any foreign material from the upper
bearing.

Note:

Do not apply engine oil to the bearing back faces
and the cylinder body bearing fitting surfaces.

050504-004

3. Crankshaft

Apply an ample coat of engine oil to the crankshaft jour-
nals and the crankshaft bearing surfaces before install-
ing the crankshaft.

050504-005
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0505040104

050504-006

¢

t

050504010502A

0505040105028

050504010502C

Of L4

050504010602A

050504-082

4. Crankshaft Thrust Bearing

Apply an ample coat of engine oil to the thrust bearings
before installation.

Install the thrust bearings to the crankshaft center jour-
nal.

The thrust bearing oil grooves must be facing the slid-
ing faces.

5. Crankshaft Bearing Cap with Lower Bearing

1) Apply the recommended liquid gasket or its equival-
ent to the cylinder body fitting surfaces of the No. 5
crankshaft bearing cap.

Note:

Lower bearing are as follows;
4ZE1 engine without oil groove of bearing.
4ZC1/4ZD1 engine with oil groove of bearing.

2) Install the bearing caps with the bearing cap head
mark @ facing forward.

Note:

The No. 5 bearing cap @ must be perfectly flush
with the cylinder body rear face ®.

3) Apply a coat of engine oil to the bearing cap bolts.

4) Tighten the bearing cap bolts to the specified tor-
que a little at a time in the sequence shown in the
illustration.

Crankshaft Bearing Cap Bolt Torque kg-m(lb.ft/N-m)
10.0 + 1.5 (72.3 + 10.5/98.0 + 14.7)

5) Check to see that the crankshaft turns smoothly by
rotating it manually.

6. Crankshaft Rear Oil Seal

1) Apply engine oil to the oil seal lip circumference
and the oil seal outer circumference.
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0505040106028

2) Use the oil seal installer ® to install the oil seal @
®\ to the cylinder body ®.

Oil Seal Installer: 5-8840-2286-0 (J-39201)

050504-083

7. Piston and Connecting Rod with Upper Bearing
8. Connecting Rod Bearing Cap with Lower Bearing

1) Apply a coat of engine oil to the circumference of
each piston ring and piston.

2) Position the piston ring gaps as shown in the illus-
tration.

¢

t

® 1st compression ring
® 2nd compression ring
® Qil ring (Upper side rail)
® Oil ring (Lower side rail)

05050401128

3) Apply a coat of molybdenum disulfide grease to the
two piston skirts.

This will facilitate smooth break-in when the engine
is first started after reassembly.

I

¢

4) Apply a coat of engine oil to the upper bearing sur-
faces. :

5) Apply a coat of engine oil to the cylinder wall.

050502-006
0505040112C
Cront side 6) Position the piston head front mark so that it is fac-
'°"Qs' <= ing the front of engine.
ﬂlﬂ] 7) Use the piston ring compressor to compress the
5 o @\ piston rings.
© % Piston Ring Compressor: 5-8840-9018-0 (J-8037)
— @ 8) Use a hammer grip to push the piston in until the
Front mark | connecting rod makes contact with the crankpin.
O At the same time, rotate the crankshaft until the
. //\% crankpin is at BDC.

0505040112D

t' 9) Install the connecting rod bearing caps.

Align the bearing cap cylinder number marks and
the connecting rod cylinder number marks.

« Note:

Lower bearing are as follows;
4ZE1 engine without oil groove of bearing.
4ZC1/4ZD1 engine with half oil groove of bearing.

050504-022
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0505040112E

Of ¢

' 050506-033

O ] [ ¢

050504-083

2| [

10) Apply a coat of engine oil to the threads and setting
faces of each connecting rod cap bolt.

11) Tighten the connecting rod caps to the specified
torque.

Connecting Rod Bearing Cap Bolt
Torque kg-m(lb.ft/N-m)

4ZC1/4ZD1/4ZE1 M10 6.0+0.2 (43.4+1.5/58.8+2.0)

9. Crankshaft Front Oil Seal Retainer

1) Apply engine oil to the oil seal lip circumference
and the oil seal outer circumference.

2) Apply the recommended liquid gasket or its equival-
ent to the oil seal retainer gasket.

3) Tighten the oil seal retainer bolts @ to the specified
torque.

Oil Seal Retainer Bolt Torque kg-m(lb.ft/N-m)
1.9 + 0.5 (13.7 + 3.6/18.6 + 4.9)

4) Cut away any gasket protruding @ from the area
where the oil pan is to be installed.

10. Cylinder Body Rear Plate
1) Install the rear plate to the cylinder body.
Align the rear plate with the cylinder body knock
pin.
2) Tighten the rear plate bolts to the specified torque.
Rear Plate Bolt Torque kg-m(lb.ft/N-m)
5+ 1(36.2 +£7.2/49.0 + 9.8)
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050504-096

Ol

11. Flywheel
1) Apply the LOCTITE or its equivalent to the new bolts.

2) Block the crankshaft with a piece of hard wood to pre-
vent it from turning.

3) Tighten the flywheel boltsin the numerical order shown
in the illustration.

Flywheel Bolt Torque kg-m(lb.ft/N-m)
6.0 + 0.5 (43.4 + 3.6/58.8 + 4.9)

Note:

When reinstalling the crankshaft which has been in use,
remove all traces of LOCTITE from the bolt holes in the
crankshaft by turning in the new bolt, then clean the
crankshaft with cleaner before installing the flywheel.

12. Oil Pipe with Strainer

1) Install the rubber hose to the oil pipe.

2) Install the oil pipe to the bearing caps.

3) Tighten the oil pipe bolts to the specified torque.

Oil Pipe Bolt Torque ‘ kg-m(lb.ft/N-m)
1.9 + 0.5 (13.7 + 3.6/18.6 + 4.9)

13. Oil Pan (For 4 X 2)

1) Apply the recommended liquid gasket or its equival-
ent to the gap between the oil seal retainer and the
cylinder body at the positions shown in the illustra-
tion @.

2) Apply the recommended liquid gasket or its equival-
ent to the No. 5 bearing cap at the positions shown
in the illustration @.

3) Install the oil pan gasket ® and the oil pan @ to the
cylinder body.

4) Install the damper plates ® to the oil pan.
The damper plate rubber side must be oil pan side.



6A—106 ENGINE MECHANICAL

5) Tighten the oil pan bolts and nuts to the specified
torque a little at a time in the sequence shown in
the illustration.

Oil Pan Bolt and Nut Torque kg-m(lb.ft/N-m)

0.5+ 0.1(3.6+0.7/49 £ 1.0)

050504-007

050504-092

13a. Oil Pan (For 4 X 4)

1) Apply the recommended liquid gasket or its equival-
ent to the oil pan fitting surfaces of the cylinder
body.

Install an arch gasket to both the No. 1 ® and the
No. 5 @ crankshaft bearing caps.

Apply liquid gasket to the end of the arch gasket.

Use your fingers to push the arch gasket into the
groove.

Take care not to scratch the outer 'surface of the
arch gasket.

3) Tighten the oil pan bolts and nuts to the specified
torque a little at a time.

Oil Pan Bolt Torque kg-m(lb.ft/N-m)
1.8 £ 0.5 (13.0 + 3.6/17.6 + 4.9)

14. Cylinder Head Gasket

1) Clean the cylinder body upper side and the cylinder
head lower side and attach the dowels.
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050504011801A

050504011801B

2)

Install the gasket with the mark facing up and to the
front.

Align the cylinder head dowels and the cylinder
head gasket holes.

Mark Location

{] =]

Ol

Top Mark Part Namber
4ZC1 1
4ZD1 2 1
4ZE1 3 1
15. Cylinder Head with Rocker Arm Shaft and Cam-

1)

shaft

Apply a coat of engine oil to the cylinder head bolt
threads and setting faces.

2) Use the cylinder head bolt wrench to tighten the cy-
linder head bolts to the specified torque.
Follow the numerical sequence shown in the illus-
tration.
Head Bolt Wrench: 9-8511-4209-0 (J-2423-01)

Cylinder Head Bolt Torque C o kg-m(lb.ft/N-m)

1st Step 2nd Step

8 (57.8/78.4) 10+ 1(72.3 + 7.2/98.0 + 9.8)

16. Cylinder Head Front Plate

17. Cylinder Body Front Plate

1) Install the cylinder head front plate to the cylinder
head.

2) Install the cylinder body front plate to the cylinder
body.

3) Tighten the front plate bolts to the specified torque.

Front Plate Bolt Torque kg-m(ib.ft/N-m)

® M6 X 1.0 (4T) 0.6 + 0.2 (4.3 +1.4/5.9 + 2.0)

@ M8 X 1.25 (47T) 1.3+ 0.5(9.4 £ 3.6/9.8 + 4.9)
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18. Water Pump

Tighten the water pump bolts to the specified torque.

Water Pump Bolt Torque kg-m(lb.ft/N-m)
2.7 + 0.5 (19.5 + 3.6/26.5 + 4.9)

Water Pump Nut Torque kg-m(lb.ft/N-m)
1.9 + 0.5 (13.7 + 3.6/18.6 + 4.9)

19. Oil Pump and Timing Pulley

1) Apply engine oil to the cylinder body outer rotor fit-
ting surfaces and the inner @O and the outer @
rotor.

2) Install the rotors to the oil pump.

The chamfered side ® of the rotors turned to the
cylinder body.

3) Install the O-rings ® to the oil pump body.

4) Install the oil pump assembly to the cylinder body.
Note:

Take care not to twist the O-rings during the installa-
tion procedure.

5) Use the inner hexagon wrench to tighten the oil
pump bolts to the specified torque. "
Inner Hexagon Wrench: 6 mm (0.24 in)

Oil Pump Bolt Torque kg-m(lb.ft/N-m)
1.9 + 0.5 (13.7 + 3.6/18.6 + 4.9)

6) Check that the oil pump rotor turns smoothly.
7) Install the timing pulley to the oil pump.
8) Apply the LOCTITE or its equivalent to the pulley

nut.

9) Tighten the timing pulley nut to the specified
torque.

Timing Pulley Nut Torque kg-m(lb.ft/N-m)

7.7 £ 1.0 (65.7 + 7.2/75.5 + 9.8)

20. Timing Belt Guide Plate
21. Crankshaft Timing Pulley

Install the crankshaft timing pulley with the guide plate
® projecting side facing the timing pulley @ and the
timing pulley flanged portion ® facing forward.
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050506011001

050506010801A

0505060108018

050506-040

23.

Camshaft Timing Pulley

Tighten the camshaft timing pulley bolts to the specified
torque.

Camshaft Timing Pulley Bolt Torque kg-m(lb.ft/N-m)

6.0 + 0.5 (43.4 + 3.6/58.8 + 4.9)

24.

Tension Pulley

25. Tension Spring

1) Install the tension pulley @ to the tension stud @.

2) Install the tension spring ®.

3) Using the tension stud @ as a fulcrum, push the
tension pulley @ as far as possible in the direction
of the water pump @.

4) Temporarily tighten the tensioner bolt ®.

The bolt must be tightened enough to hold the
spring in place.

26. Timing Belt

1) Align the crankshaft timing pulley mark ® with the
oil seal retainer setting mark @.

2) Check that the camshaft timing pulley setting mark
and the front plate setting mark @ are aligned.

Note:

At this point the No. 4 cylinder comes to its com-
pression, top dead center.
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050506010801C

050506-041

050506010801D

050506-042

050506-043

050506010801F

050506-044

3) Install the timing belt to the crankshaft timing pulley
@, the oil pump timing pulley @, the camshaft tim-
ing pulley ®, and the tension pulley @ in that order.
Note:
1) Take care not to twist the timing belt.
2) Be sure that the timing belt cleanly fits over the
pulley gear teeth.
4) Loosen the tensioner bolt ®.
5) Allow the tension spring to pull the timing belt as
far as possible.
6) Once again, temporarily tighten the tensioner bolt
®.
7) Rotate the crankshaft counterclockwise two full
turns (720°).
® Check that the crankshaft timing pulley mark is
aligned with the oil seal retainer setting mark.

® Check that the camshaft timing pulley setting
mark is aligned with the front. cover setting
mark.

8) Loosen the tensioner bolt “®".

9) Allow the tension spring to pull the timing belt as
far as possible.

10) Tighten the tensioner bolt “B” to the specified
torque.

Tensioner Bolt “B” Torque kg-m(lb.ft/N-m)

1.9 £ 0.5 (13.7 + 3.6/18.6 + 4.9)
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Reassembly Steps
A 1. Water intake pipe 23. Front engine hanger
A 2. Air pump bracket “A" [V] A 24. Intake manifold ,
A 3. Exhaust manifold A 25. BP transducer and bracket [V]
A 4. Air pump bracket “B” [V] A 26. Carburetor .
A 5 Air pump [V] 27. Water outlet pipe
A 6. Air switching valve [V] A 28. Fuel pump
A 7. Rubber hose (Air pump to A.S.V.) [V] A 29. Fuel damper
A 8. Alternator and bracket A 30. EGR adapter V]
A 9. Engine foot with mounting rubber A 31. EGR valve V]
A 10. Air manifold with check valve [V] A 32. Fast idle solenoid (with A/C) [V]
A 11. Spark plug A 33. Ignition coil V]
12. Rubber hose (Air pump to air A 34. Distributor
cleaner) [V] A 35. High tension cable (Ignition coil
13. Rubber hose (A.S.V. to air intake to distributor) [V]
duct bracket) [V] A 36. EGR pipe [V]
A 14. Rubber hose (A.S.V. to check A 37. Engine foot with mounting rubber
valve) [V] A 38. Crankshaft pulley
15. Dipstick and guide tube A 39. Cooling fan pulley
16. Oil pressure switch A 40. Cylinder head cover
A 17. Starter motor 41. High tension cable
A 18. Oil filter adapter with oil filter A 42. Cooling fan drive belt
A 19. Oil pressure unit [V] A 43. Compressor drive belt [V]
20. Compressor idler pulley and A 44, Air pump drive belt [Vl
bracket [V] A 45. Condenser V]
A 21. Compressor and bracket [V] A 46. Clutch pressure plate assembly
A 22. Power steering oil pump and and driven plate assembly
bracket [V] A47. 0, sensor V]
[V] : Optional on some models




6A—112 ENGINE MECHANICAL

W Important Operations — Installation

050507-018

Ot

Emission Control Vacuum Hoses

Refer to the tags attached at disassembly to reinstall the
emission control vacuum hose.

Follow the external parts installation step order.

If there are no tags attached, refer to the “VACUUM
HOSE ROUTING DIAGRAM” in the section 6E.

It is very important that the hose be installed correctly.

1. Water Intake Pipe

1) Install the intake pipe ® together with the O-ring @
and the clip ® to the cylinder body.

2) Tighten the intake pipe bolts to the specified torque.
Intake Pipe Bolt Torque kg-m(lb.ft/N-m)
1.9 + 0.5 (13.7 + 3.6/18.6 + 4.9)

2. Air Pump Bracket “A” [V]

1) Install the air pump bracket “A” ®© to the cylinder
body @.

2) Tighten the bracket bolts to the specified torque.
Air Pump Bracket “A” Bolt Torque kg-m(lb.ft/N-m)
5.6 + 0.8 (40.5 + 5.8/54.9 + 7.8)

3. Exhaust Manifold

1) Install the manifold gasket with the stamped mark
facing outward.

2) Tighten the exhaust manifold bolts to the specified
torque a little at a time in the numerical order
shown in the illustration.

Exhaust Manifold Bolt Torque kg-m(Ib.ft/N-m)
22+ 0.3(159+2.2/21.6 + 2.9)
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050507-019

4. Air Pump Bracket “B” [V]

1) Install the air pump bracket “B” @ to the air pump
bracket “A" @.

2) Tighten the bracket bolts to the specified torque.
Air Pump Bracket “B” Bolt Torque kg-m(lb.ft/N-m)
1.9 + 0.5 (13.7 + 3.6/18.6 + 4.9)

5. Air Pump [V]
6. Air Switching Valve [V]

1) Install the air pump ® and the air switching valve @
to the pump bracket “B” ®.

2) Tighten the air pump nuts to the specified torque.
Air Pump Nut Torque kg-m(lb.ft/N-m)
1.9+ 0.5(13.7 + 3.6/18.6 + 4.9)

3) Tighten the air switching valve bolts to the specified
torque.

Air Switching Valve Torque kg-m(lb.ft/N-m)
1.9+ 0.5(13.7 + 3.6/18.6 + 4.9)

7. Rubber Hose (Air Pump to Air Switching Valve)
vl

Connect the rubber hose @ between the air pump @
and the air switching valve ®.

8. Alternator and Bracket

1) Install the alternator bracket to the cylinder body
and tighten the bracket bolts to the specified tor-
que.

Transmission Nut and Bolt Torque kg-m(lb.ft/N-m)

3.8+ 1.0(27.5 + 7.2/37.3 + 9.8)

2) Install the alternator to the bracket.
Tighten the through bolt.
3) Temporarily tighten the adjusting bolt.
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@ 050507-020

\ 050507-021

050507-022

050507-028

9. Engine Foot with Mounting Rubber

Tighten the engine left side foot bolts to the specified
torque.

Engine Foot Bolt Torque kg-m(lb.ft/N-m)
® 8.4 + 0.8 (60.8 + 5.8/82.4 + 7.8)
@ 12.9 + 1.5 (93.3 £ 10.8/126.5 + 14.7)
® 4.1 + 0.6 (29.7 + 4.3/40.2 + 5.9)

10. Air Manifold with Check Valve [V]
1) Hand-tighten the four sleeve bolts.

2) Use a wrench to tighten the sleeve nuts to the spe-
cified torque.

Air Manifold Sleeve Nut Torque kg-m(lb.ft/N-m)
1.9+ 0.5 (13.7 £ 3.6/18.6 + 4.9)

11. Spark Plug

Tighten the spark plugs to the specified torque.

Spark Plug Torque kg -m(lb.ft/N-m)
1.9+ 0.5(13.7 + 3.6/18.6 + 4.9)

14. Rubber Hose (ASV to Air Manifold Check Valve)
vl

Connect the rubber hose ® between the air switching
valve @ and the air manifold check valve ®.

17. Starter Motor
1) Install the starter motor to the rear plate.

2) Tighten the starter motor bolts to the specified tor-
que.

Starter Motor Torque kg-m(lb.ft/N-m)
8.8+ 1.9(63.7 + 13.7/86.2 + 18.6)
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18. Oil Filter Adapter with Oil Filter

1) Install the oil filter adapter ® and the oil filter @ to
the cylinder body.

2) Tighten the oil filter adapter bolts to the specified
torque.

Oil Filter Adapter Bolt Torque kg-m(lb.ft/N-m)
1.9 + 0.5 (13.7 £ 3.6/18.6 + 4.9)

19. Oil Pressure Unit [V]

1) Install the oil pressure unit to the oil filter adapter.

2) Tighten the unit to the specified torque.

Oil Pressure Unit Torque kg-m(Ib.ft/N-m)
0.756 + 0.15 (4.3 + 1.1/5.9 + 1.5)

21. Compressor and Bracket [V]

1) Install the compressor bracket ® to the cylinder
body.

2) Tighten the compressor bracket bolts to the speci-
fied torque.

Compressor Bracket Bolt Torque "~ kg-m(lb.ft/N-m)
41 4 0.6 (29.7 + 4.3/40.2 + 5.9)

3) Install the compressor @ to the compressor bracket.
4) Hand-tighten the compressor bolts.

5) Tighten the compressor bolts at the front side of the
compressor to the specified torque.

6) Tighten the compressor bolts at the rear side of the
compressor to the specified torque.

Compressor Bolt Torque kg-m(lb.ft/N-m)
4.1 + 0.6 (29.7 + 4.3/40.2 + 5.9)

22. Power Steering Oil Pump and Bracket [V]

1) Install the power steering oil pump bracket @ to the
cylinder body.

2) Tighten the oil pump bracket nuts @ and bolts ® to
the specified torque.

Power Steering Oil Pump Bracket Torque kg-m(Ib.ft/N-m)
Nut 2.7+ 0.5(19.5 + 3.6/26.5 + 4.9)
Bolt 4.1 + 0.6 (29.7 + 4.3/40.2 + 5.9)
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050507-026

)

3) Install the power steering oil pump to the oil pump
bracket.

4) Temporarily tighten the oil pump bolts.

The oil pump bolts will be tightened to the specified
torque after the drive belt tension is adjusted.

Power Steering Oil Pump Bolt Torque kg-m(lb.ft/N-m)
3.8+ 1.0(275+ 7.2/37.2 £ 9.8)

24. Intake Manifold

Install the intake manifold and tighten the bolts to the
specified torque.

Intake Manifold Bolt Torque kg-m(lb.ft/N-m)
2.2+ 0.3(15.9+2.2/21.6 + 2.9)

25. B.P. Transducer and Bracket [V]

1) Install the back préssure transducer. bracket ® and
the back pressure transducer @ to the intake man-
ifold.

2) Tighten the bracket bolts ® to the specified torque.
B.P. Transducer Bracket Bolt Torque = 'kg-m(lb.ft/N-m)

1.3+05(94 +36/12.7 £ 4.9)

26. Carburetor

1) Install the gaskets @ and the heat insulator @ (if so
equipped) to the intake manifold.

2) Install the carburetor to the intake manifold.

3) Use the carburetor wrench to tighten the carburetor
nuts to the specified torque.
Carburetor Wrench: 5-8511-9003-0 (J-26510)

Carburetor Nut Torque kg-m(lb.ft/N-m)
1.3+ 05(9.4 + 3.6/12.7 £ 4.9)

28. Fuel Pump
29. Fuel Damper

1) Install the fuel pump together with the gaskets ©
and the heat insulator @ to the cylinder body.

2) Tighten the fuel pump nuts to the specified torque.
Fuel Pump Nut Torque kg-m(lb.ft/N-m)
2.7 £ 0.5 (19.5 + 3.6/26.5 + 4.9)
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3) Install the fuel damper ® to the cylinder body @.
®\ 4) Tighten the damper bolts to the specified torque.
Fuel Damper Bolt Torqué kg-m(lb.ft/N-m)

1.9+ 0.5 (13.7 + 3.6/18.6 + 4.9)

5) Connect the fuel hose between the fuel pump and
the damper.

@\ 30. EGR Adapter [V]

1) Install the EGR adapter @ together with the gasket
@ to the intake manifold.

2) Tighten the adapter nuts to the specified torque.
EGR Adapter Nut Torque kg-m(lb.ft/N-m)
2.7 + 0.5 (19.5 + 3.6/26.5 + 4.9)

Q 31. EGR Valve [V]

1) Install the EGR valve @ together with the gasket @
to the intake manifold.

2) Tighten the EGR valve bolts to the specified torque.
EGR Valve Bolt Torque kg-m(Ib.ft/N-m)
1.9 + 0.5 (13.7 + 3.6/18.6 + 4.9)

32. Fast Idle Solenoid (For with A/C) [V]
@\ 1) Install the fast idle solenoid to the cylinder head.

2) Tighten the solenoid bracket bolts to the specified
torque.

Solenoid Bracket Bolt Torque kg-m(lb.ft/N-m)
1.3+ 0.5(9.4 + 3.6/12.7 + 4.9)

!\/ o @ e
2, ST

Distributor

33. Ignition Coil [V]
@\ 1) Install the ignition coil to the intake manifold.

2) Tighten the ignition coil bolts to the specified tor-
que.

Ignition Coil Bolt Torque kg-m(lb.ft/N-m)
0.75+ 0.25 (5.4 + 1.8/7.4 + 2.5)
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(ORN

34. Distributor

1) Move the No. 4 cylinder to TDC on the compression
stroke.

Align the camshaft pulley setting mark O with the
front plate setting mark @.

2) Apply engine oil to the O-rings.

3) Align the distributor case setting mark 3 with the
distributor shaft setting mark @.

4) Put the distributor shaft setting mark @ with
overhead direction on the distributor shaft Install the
distributor to cylinder head.

5) Tighten the distributor bolts to the specified torque.

Distributor Bolt Torque kg-m (Ib.ft/N-m)

1.9 £ 0.5 (13.7 £ 3.6/18.6 = 4.9)

050507-031

050507-029

35. High Tension Cable (Ignition Coil to Distributor)
vl

1) Connect the high tension cable red end @ to the
distributor.

2) Connect the high tension cable black end @ to the
ignition coil. T

Note: .

Take care not to reverse cable polarity.

36. EGR Pipe [V]

1) Connect the EGR pipe between the EGR adapter
and the exhaust manifold.

2) Tighten the pipe nuts to the specified torque.
EGR Pipe Nut Torque kg-m(lb.ft/N-m)
45 + 0.5 (32.5 + 3.6/44.1 + 4.9)

37. Engine Foot with Mounting Rubber

Tighten the engine right side foot bolts to the specified
torque.

Engine Foot Bolt Torque kg-m(lb.ft/N-m)
8.4 + 0.8 (60.8 + 5.8/82.4 + 7.8)
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Adjust screw

Rocker arm Feeler gauge

=" Valve stem end cap

050504-095

Note on Valve Clearance Adjustment

Valve clearances must be adjusted before the cylin-
der head cover is reinstalled.

Refer to “VALVE CLEARANCE ADJUSTMENT” in the
“SERVICING” Section of this Manual.

38. Crankshaft Pulley

Install the crankshaft pulley and tighten the pulley bolt
to the specified torque.

Crankshaft Pulley Bolt Torque kg-m(lb.ft/N-m)
12.0 + 1.5 (86.8 + 10.8/117.6 + 14.7)

39. Cooling Fan Pulley

1) Install the cooling fan pulley to the water pump.

2) Tighten the pulley nut to the specified torque.

Cooling Fan Pulley Nut Torque kg-m(lb.ft/N-m)
2.7 + 0.5 (19.5 + 3.6/26.5 + 4.9)

40. Cylinder Head Cover

1) Apply the recommended liquid gasket or its equival-
ent to the cylinder head No. 1 camshaft bracket
arch @ and the rear side of the cylinder plug @.

Refer to the illustration.

2) Apply engine oil to the rocker arms and the valve
springs.

3) Install the cylinder head cover gasket ® to the cylin-
der head cover.

Be absolutely sure that the gasket is correctly posi-
tioned.

There must be no loose areas.

4) Tighten the cylinder head cap nuts @ to the speci-
fied torque.

Cylinder Head Cap Nut Torque kg-m(lb.ft/N-m)
1.0+ 0.2 (7.2 +1.4/9.8 + 1.98)
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42,
43.
44,

1)
2)

45,

Cooling Fan Drive Belt

Compressor Drive Belt

Air Pump Drive Belt [V]

Install each of the drive belts.

Adjust the tension of each of the drive belts.

Refer to “SERVICING — DRIVE BELT ADJUSTMENT”
in this Manual.

Condenser [V]

The condenser must be positioned horizontally.

46.

1)
2)
3)

4)
5)

6)
7)

Clutch Pressure Plate Assembly and Driven Plate
Assembly

Clean the flywheel surface.
Clean the driven plate facing surface.

Use the clutch pilot aligner @ to install the driven
plate assembly @ to the flywheel ®.

Clutch Pilot Aligner: 5-8525-3001-0 (J-24547)

Clean the pressure plate surfaces.

Align the pressure plate assembly @ with the fly-
wheel knock pin ®.

Install the pressure plate assembly to the flywheel.

Tighten the clutch cover bolts to the specified tor-
que a little at a time in the numerical order shown
in the illustration.

Clutch Cover Bolt Torque kg-m(lb.ft/N-m)

1.9+ 0.5 (13.7 + 3.6/18.6 £ 4.9)

47.

0, Sensor [V]
Tighten the O, sensor to the specified torque.

O, Sensor Torque kg-m(lb.ft/N-m)

4.3 + 0.4 (31.1 + 2.9/42.1 + 3.9)
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0600

LUBRICATING SYSTEM
06010102
MAIN DATA AND SPECIFICATIONS
Item Description
Oil pump type Trochoid
Qil pressure switch operating pressure 0.2 — 0.5 (2.8 — 7.1/19.6 — 49.0)
kg/cm?(psi/kPa)
Qil filter type Full flow with cartridge paper element
Regulating valve opening pressure 4 — 5 (56.9 — 71.1/392.4 — 490.5)
kg/cm?(psi/kPa)
Safety valve opening pressure 0.8 —1.2(11.4 —17.1/78.4 — 117.6)
kg/cm?(psi/kPa)
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0602

GENERAL DESCRIPTION

06020102

LUBRICATING OIL FLOW

Pressure Unit: kg/cm? (psi/kPa)
Oil Temp.

Battery Warning
Light f “““ A Light

Oil Pressure Switch
Oil Pressure Unit

Cylinder Body Oil Gallery

P

H Rocker
Oil Filter Safety Arm
_D Valve Shaft
Oil Temp, I (éran!<shaft
Sensor. | earing
—! Regulating
L Valve
| | Connecting Rocker
. Rod
il P Arm
I Fump Bearing
oil Camshaft
Strai Piston Rocker Arm
t
rainer Shaft Bracket
A
\ Y ‘ /

Oil pan

The 4Z Series engine lubricating system is a full flow pressurized circulation type.

Lubricating oil is pumped from the oil pump to the cylinder body oil gallery through the oil filter. It is then
delivered to the vital parts of the engine from the cylinder body oil gallery.

Only Saudi Arabia;

The OIL TEMP. indicator light on the instrument panel illuminates when the engine oil temperature
becomes high (approx. 135°C).
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06020202

OIL PUMP AND OIL FILTER
) R
0
i T
1N
NG
060202-006

The trochoid oil pump is built in to the front of the cylinder body. It is driven by the timing pulley and the
timing belt.

The oil filter with easily replaceable cartridge paper element is at the lower right front side of the engine.
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06030002

06030102A

-

OIL PUMP

DISASSEMBLY

060301-003

060301028

Disassembly Steps

1. Oil pump outer rotor
2. Oil pump drive pulley
3. Inner rotor pin

4. Oil pump inner rotor

OoNo o

Oil pump shaft

Oil seal

Oil pump shaft key
Oil pump body
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060302

|®

INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part replacements if excessive wear or damage is dis-

covered during inspection.

06030202A

060302-008

060302028

@. Outer Rotor and Cylinder Body Clearance
1.
2.

Install the outer rotor to the cylinder body.

Use a feeler gauge and straight edge to measure
the clearance between the outer rotor surface and
the cylinder body.

If the clearance between the outer rotor surface and
the cylinder body exceeds the specified limit, the oil
pump gear set (outer rotor, rotor pin, inner rotor,
and oil pump shaft) must be replaced.

Outer Rotor Surface and Cylinder Body

Clearance mm(in)
Standard Limit
0.04 — 0.09
(0.0016 — 0.0035) 0.15 (0.0059)

060302-009

Use a feeler gauge to measure the clearance be-
tween the outer rotor sliding face and the cylinder
body.

If the clearance between the outer rotor sliding face
and the cylinder body exceeds the specified limit,
the oil pump gear set (outer rotor, rotor pin, inner
rotor, and oil pump shaft) and/or the cylinder body
must be replaced.

Outer Rotor Sliding Face and Cylinder Body

Clearance mmiin)
Standard Limit
0.24 — 0.36
(0.009 — 0.014) 0.40 (0.016)
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0603020302

060302-010

Outer and Inner Rotor Clearance

Use a feeler gauge to measure the clearance between
the outer and inner rotor.

If the clearance between the outer and inner rotor ex-
ceeds the specified limit, the oil pump gear set (outer
rotor, rotor pin, inner rotor, and oil pump shaft) must be
replaced.

Outer and Inner Rotor Clearance mm(in)
Standard Limit
0.13—0.15
(0.005 — 0.006) 0.20 (0.008)

New Inner Rotor Installation

1. Install the new inner rotor to the oil pump shaft.
2. Insert the rotor pin into the pin hole.

3. Caulk both sides of the rotor pin.

Note:

Do not allow the rotor pin caulking to prbject from the
rotor. .
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060303A

+%«| REASSEMBLY

»

060303-005

0603030002

Reassembly Steps

1. Oil pump body 5. Inner rotor pin

2. Oil pump shaft key A 6. Oil seal

3. Oil pump shaft A 7. Oil pump drive pulley
4. Oil pump inner rotor 8. Oil pump outer rotor
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06030301

W Important Operations

0603030102

6. Oil Seal
1 1) Apply engine oil to the oil seal lip circumference
and the oil seal outer circumference and install it
using installer.
Installer: J-26587
0603030103
—— 7. Oil Pump Drive Pulley
= Q Tighten the oil pump drive pulley bolt to the specified

g torque.
\E‘V@i% Drive Pulley Nut Torque kg-m(Ib.ft/N-m)

77 £1.0(857 +£72/7556 +98)

af
s

060303-006

@, Oil Temperature Sensor (Only Saudi Arabia)

1. Submerge the oil temperature sensor sensing por-
tion @ in water.

2. Connect a circuit tester to the oil temperature sen-
sor.

3. Use a burner to heat the water.

4. Check the oil temperature sensor resistance at the
specified temperature.

Oil Temperature Sensor Resistance kQ
at 25°C (77°F) Approximately 10
at 100°C (212°F) Approximately 1
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6B—2 ENGINE COOLING

MAIN DATA AND SPECIFICATIONS

Item

Description

4ZC1 4ZD1 4ZE1

Water pump type
Pump to crankshaft speed ratio (to 1)
Delivery volume lit(US/UK gal)/min
Pump speed at 6000 rpm

Pump bearing type

Thermostat type

Valve initial opening temperature °C(°F)
Valve full opening temperature °C(°F)
Valve lift at fully open position mm(in)

Centrifugal impeller
1.22 | 1.23
155 (41.0/34.8) | 190 (50.2/41.8)

Double row shaft
Wax pellet with jiggle valve
82 (180)

95 (203)

8 (0.31)
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0702

GENERAL DESCRIPTION

07020102

COOLANT FLOW
Thermostat g
T 3 L: O

1 ) QL

Cylinder Body

Radiator

by

B A s
I __ S

070201-003

The engine cooling system consists of the radiator, the water pump, the cooling fan, and the thermostat.

To quickly increase cold engine coolant temperature for smooth engine operation, the coolant is circulated
by the water pump and thermostat through the bypass hose and back to the cylinder body. The coolant
does not circulate through the radiator.

When the coolant temperature reaches the specified level 82°C (180°F), the thermostat will begin to open
and a gradually increasing amount of coolant will circulate through the radiator.

The thermostat will be fully open when the coolant temperature reaches the specified upper level 95°C
(203°F). All of the coolant is now circulating through the radiator for effective engine cooling.
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070202A

WATER PUMP
070202-004
THERMOSTAT
'l
\\_ |
070202-005

A centrifugal type water pump force fully circulates the coolant through the cooling system.
A wax pellet type thermostat is used.
The jiggle valve accelerates engine warm-up.




ENGINE COOLING 6B—5

o

»e

WATER PUMP

REMOVAL AND INSTALLATION

Read this Section carefully before performing any removal and installation procedure. This Section gives
you important points as well as the order of operation. Be sure that you understand everything in this

Section before you begin.

W Important Operations —Removal
: Optional on some models

Drive Belt

Remove the cooling fan belt ®, the compressor belt @
, and the air pump drive belt ® [V].

Cooling Fan and Cooling Fan Pulley
1. Loosen the cooling fan, and the fan pulley nuts ®.

2. Remove the cooling fan @ together with the fan
pulley ®.

Water Pump
1. Remove the water pump nuts and bolts.
2. Remove the water pump.
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Important Operations — Installation

Follow the removal procedure in the reverse order to
perform the installation procedure. Pay careful attention
to the important points during the installation procedure.

Water pump
1. Install the water pump to the cylinder body.

2. Tighten the water pump nuts and bolts to the speci-
fied torque.

Water Pump Bolt Torque kg-m(lb.ft/N-m)
2.7 £ 0.5 (19.5 + 3.6/26.5 + 4.9)

Water Pump Nut Torque kg-m(lb.ft/N-m)
1.5+ 0.5 (13.7 + 3.6/18.6 + 4.9)

Cooling Fan Pulley and Cooling Fan

1. Install the fan pulley ® together with the cooling fan
@.

2. Tighten the fun pulley nuts ® to the specified
torque.

Fan Pulley Nut Torque ~ kg-m(lb.ft/N-m)
2.7 + 0.5 (19.5 + 3.6/26.5 + 0.5)

Drive Belt

1. Install the cooling fan belt ®, the compressor belt
@ , and the air pump belt ® )

2. Apply tension to each drive belt by moving the al-
ternator, the compressor idler pulley ®, and the air
pump.

3. Apply a force of 10 kg (22 I1b/98 N) to the drive belt
mid-portion to check the drive belt deflection.

Cooling Fan Drive Belt Deflection mmy(in)

10 (0.39)
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07030002A

«»| DISASSEMBLY

-

* Repair kit

070301-006
07030002B
Disassembly Steps
1. Set screw 5. Thrower
A 2. Cooling fan center A 6. Bearing unit
A 3. Impeller 7. Water pump body

A 4. Seal unit
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07030101, 0703010101

070301-002

070301010202

ERARARANRAAR AR AARRARINRARANRALY, (AT

070301-003

07030101028

"~ 070301-004

\'] Important Operations

2. Cooling Fan Center
Remove the fan center with a bench press and a bar.

3. Impeller
4. Seal Unit
6. Bearing Unit

1) Heat the pump body in hot water (80 — 90°C/176 —
194°F).

2) Remove the impeller, the seal unit, and the bearing
unit with a bench press and a bar.

Note:

Do not drive out the impeller with a hammer. Dam-
age to the impeller will result.
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070302

9] INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part replacements if excessive wear or damage is dis-
covered during inspection.

07030201

Bearing Unit

Check the bearing for abnormal noise, binding, and
other abnormal conditions.

070302-001
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070303A

» «| REASSEMBLY

»

*2
7\
v
\
\)
* Repair klt‘ 070303011
07030300018
Reassembly Steps
1. Water pump body A 5 Seal unit
A 2. Bearing unit A 6. Impeller
A 3. Setscrew A 7. Cooling fan center
4. Thrower
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07030301

W Important Operations

0703030101

:1 2. Bearing Unit
3. Set Screw

1) Align the bearing set screw hole with the pump
body set screw hole.

2) Press the bearing unit into place.

3) Secure the bearing with the set screw.

0703030102A

5. Seal Unit
6. Impeller

1) Apply the recommended liquid gasket or its equival-
ent to the seal unit outer periphery.

2) Install the seal unit.

070303-003
070303010202
3) Use a bench press to slowly force the impeller into
@: place until the impeller installed distance from the
& water pump body face is equal to the specified
v value.
. > Impeller Projection (Reference) mm(in)
\_g 1 Standard
4 / 4ZD1/4ZC1 8.5-8.9(0.33-0.35)
& 4ZE1 5.5 - 5.9 (0.21 - 0.23)
070303-012

070303010302

@. 7. Cooling Fan Center

Measure the distance between the cooling fan fitting
face and the rear cover fitting face.

Cooling Fan Center Distance (L) mm(in)
Standard
4ZD1/42C1 92.3-92.9 (3.63 - 3.66)
4ZE1 99.2 - 99.8 (3.90 - 3.93)

070303-013
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07030301038

070303-006

Notes:

1.

The fan center and the impeller are installed to
the water pump shaft with a press.

Never attempt to remove and reinstall the fan
center and the impeller a second time. Replace
the entire water pump assembly.

Removing and reinstalling the fan center and the
impeller a second time may result in the break-
down of the water pump during engine operation
and subsequent serious overheating problems.

The water pump assembly must be replaced
whenever the fan center and impeller pressure
force falls below 200 kg (441 1b/1,960 N).

Do not attempt to strike the bearing into position
with a hammer or similar object. Damage to the
bearing will result.
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THERMOSTAT

REMOVAL AND INSTALLATION

Read this Section carefully before performing any removal and installation procedure. This Section gives
you important points as well as the order of operation. Be sure that you understand everything in this

Section before you begin.

W Important Operations — Removal

Thermostat
1. Partially drain the engine coolant.

2. Disconnect the radiator upper hose @ from the wa-
ter outlet side @.

3. Remove the outlet pipe ®, and the thermostat @
from the intake manifold ®.

Important Operations — Installation

Follow the removal procedure in the reverse order to
perform the installation procedure. Pay careful attention
to the important points during the installation procedure.

Water Outlet Pipe
@\ 1. Install the outlet pipe with thermostat to the intake

manifold.
2. Tighten the outlet pipe bolts to the specified torque.
Outlet Pipe Bolt Torque kg-m(lb.ft/N-m)

1.9 £ 0.5 (13.7 £ 3.6/18.6 + 4.9)




6B—14 ENGINE COOLING

070401

[®] INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part replacements if excessive wear or damage is dis-
covered during inspection.

07040102

@ Operating Test
1. Completely submerge the thermostat in water.

2. Heat the water.

Stir the water constantly to avoid direct heat being
applied to the thermostat.

3. Check the thermostat initial opening temperature.
Thermostat Initial Opening Temperature °C(°F)
82 (180)

070401-001

4. Check the thermostat full opening temperature.

Thermostat Full Opening Temperature °C(°F)
95 (203)

Valve Lift as Full Open Position mm(in)
8 (0.31)

® Thermometer
@ Agitating rod
® Wooden piece
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ANTI-FREEZE SOLUTION

1. Relation between Mixing Ratio and Freezing Point
Freezing temperature of the engine coolant varies with
the ratio of anti-freeze solution in water.

Proper mixing ratio can be determined by referring to
the chart. Supplemental inhibitors or additives claiming
to increase cooling capability that have not been specif-
ically approved by Isuzu are not recommended for addi-
tion to the cooling system.

2. Calculation on Mixing Ratio
Anti-freeze solution (lit/gal.)
Anti-freeze solution (lit/gal.) + Water (lit/gal.)

Mixing Ratio =

Note:

Anti-freeze solution + Water = 8.6 lit. (2.2 US gal./
1.9 UK gal.) for 4ZC1 or 9.0 lit. (2.3 US gal./2.0 UK gal.)
for 4ZD1/4ZE1.

3. Mixing Ratio

Check the specific gravity of engine coolant in the cool-
ing system at temperature ranges from 0°C (32°F) to
50°C (122°F) using a suction type hydrometer, then de-
termine the density of the coolant by referring to the
table at the left. :
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FAN CLUTCH WITH COOLING FAN

[®| INSPECTION AND REPAIR

Make necessary correction or parts replacement if wear, damage or any other abnormal condition are

found through inspection.

[®

Visually inspect for damage, leak (silicon grease) or
other abnormal conditions.

1.

1)

2)

2.

Warm up the bimetal of the fan clutch by using the heat
gun until the temperature gets to about 80°C when
measured with the thermistor. Then confirm that the fan
clutch can be turned with considerable effort (clutch tor-
que).

If the fan clutch retates more readily at this time, this in-
dicates that the silicon grease is leaking internally.
Replace the fan clutch with a new one.

Inspection (on-vehicle)

Turn the fan clutch by hand when in a low tempera-
ture condition before starting the engine, and con-
firm that it can be turned readily.

Start the engine to warm it up until the temperature
at the fan clutch portion gets to around 80°C. Then
stop the engine and confirm that the fan clutch can
be turned with considerable effort (clutch torque)
when turned by hand.

If the fan clutch rotates more readily, however, this
indicates that the silicon grease is leaking internally.
Replace the fan clutch with a new one.

Inspection (in unit)
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6C-2 FUEL SYSTEM

MAIN DATA AND SPECIFICATIONS

Description
Item
4ZC1
Carburetor model 21E304-M82 21E324-351 21E324-261,
21E324-271
Manufacturer Nippon Kikai
Type Stromberg 2-barrel 2-stage
Fuel pressure kg/cm?(psi/kPa) 0.24 (3.4/23.5) 0.24 (3.4/23.5)
Jet orifice diameters
Main jet (P) mm(in) 1.16 (0.046) 1.21 (0.048) 1.26 (0.050)
(S) mm(in) 1.70 (0.067) 1.55 (0.061) 1.65 (0.065)
Main air bleed (P) mm(in) 0.60 (0.024) 0.50 (0.020) 0.50 (0.020)
(S) mmlin) 0.60 (0.024) 0.60 (0.024) 0.60 (0.024)
Slow jet (P) mml(in) 0.52 (0.020) 0.48 (0.019) 0.52 (0.020)
(S) mmfin) 0.80 (0.031) 0.80 (0.031) 0.80 (0.031)
Slow air bleed (P1) mm(in) 0.80 (0.031) 0.80 (0.031) 0.80 (0.031)
(S) mmfin) 1.20 (0.047) 1.20 (0.047) 1.20 (0.047)
(P2) mm(in) 1.65 (0.065) 1.75 (0.069) 1.70 (0.067)
Slow economizer mm(in) 1.60 (0.063) 1.60 (0.063) * 1.60 (0.063)
Power jet mm(in) 0.55 (0.022) 0.55 (0.022) 0.60 (0.024)
Air jet mm(in) 2.40 (0.094) 2.40 (0.094) 2.40 (0.094)
Fuel pump Mechanical diaphragmv
Fuel filter Paper (Cartridge type) °
Notes:
(P) = Primary

(S) = Secondary
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MAIN DATA AND SPECIFICATIONS

Description
Item 4zD1
4ZE1
Until ‘90 model | From 91 model
Carburetor model DCR384-205, DCR384-206
Manufacturer Hitachi
Type Stromberg 2-barrel 2-stage
Fuel pressure kg/cm?(psi/kPa) 0.25 (3.6/24.5)
Jet orifice diameters
Main jet (P) #112 #89 #133
(S) #165 #165 #180
Main air bleed (P) #85 #100 #85
(S) #60 #60 #60
Slow jet (P) #50 #52 #50
(S) #100 #100 #100
Slow air bleed (P1) #160 #150 #160
Slow economizer 1.80 (0.071) 1.80 (0.071) #1.80
Power jet #50 — #50
Fuel pump Mechanical diaphragm
Fuel filter Paper (Cartridge type)
Notes:
(P) = Primary

(S) = Secondary
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0802

GENERAL DESCRIPTION

080206

CARBURETOR

Nikki Carburetor

Hitachi Carburetor

The 4Z Series engine uses a Stromberg 2-barrel, 2-stage carburetor. There are seven circuits.

Float chamber circuit
Slow speed circuit

Main circuit

Acceleration circuit

Step circuit

Power enrichment circuit
Choke circuit

Nogohkrown =

The circuits operate either independently or in tandem. The best air-fuel mixture is delivered to the cylin-
ders over a wide range of operating conditions.
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FUEL FILTER

|
:

Fuel Pump ( ‘ -

The fuel filter uses a large scale disposable cartridge type element.

FUEL PUMP

Push Rod i

/ Camshaft

—» Return

Inlet — =—=""| | Outlet

The 4Z Series engine use a mechanical fuel pump.
A push rod from the camshaft eccentric moves the pump lever to operate the pump.
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080208

CARBURETOR CONSTRUCTION

08020801

FLOAT CHAMBER
NIKKI CARB. HITACHI CARB.
Filter Float Valve Seat Filter

\-Float Valve

| Float Valve

Float Seat

Float

The float chamber maintains the fuel delivered by the fuel pump at a constant level.

08020802

SLOW SPEED CIRCUIT

NIKKI CARB.

Slow Economizer
( 2nd Slow Air Bleed

oy e

Slow Jet

Idle Adjusting Screw

Slow Port

Idle Nozzle
Primary Throttle Valve

"HITACHI CARB.

Primary Main Air Bleed Primary Economizer Bleed

Primary

Pri -
Slow Jet rimary Air Bleed
\

L

Primary Main Jet

Idle Hole Idle Adjust Screw

During idling and slow speed operation, the throttle valve is almost completely closed. A minimum
amount of air is flowing through the venturi. Negative pressure is very low. The main nozzle tip is above
the fuel level in the float chamber. The main nozzle is unable to draw fuel resulting in greater fuel econo-

my at low operating speeds.
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08020803

MAIN CIRCUIT

NIKKI CARB.

Vacuum Piston

Vacuum Piston Spring

Power Valve

Power Jet

HITACHI CARB.
Main Nozzle

Main Air Bleed

Small ventury

Main Jet

Throttle Valve

The main circuit is most often used during ordinary vehicle operation.

Opening the throttle valve beyond the specified angle increases the speed and volume of the air passing
through the venturi. This results in a greater negative pressure.

The greater negative pressure draws fuel from the float chamber through the main air bleed into the

emulsion tube. The emulsion tube mixes the fuel and air.

The air-fuel mixture then passes into the venturi through the main nozzle.

08020804

ACCELERATION CIRCUIT

HITACHI CARB. Pump Nozzle
A\

Pump Lever

Inlet Check Valve

Outlet Check Valve

During rapid acceleration, the throttle valve rapidly opens completely to draw in a large volume of air. Be-
cause there is insufficient fuel in the air horn, the resulting air-fuel mixture will be too lean. A flat spot will

occur.

To prevent this flat spot, the accelerator pump forces fuel into the large venturi to produce a richer air-fuel

mixture.
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STEP CIRCUIT

NIKKI CARB.
Step Air Bleed

HITACHI CARB. Slow Jet

Step Port

Step Port
Secondary Throttle Valve Secondary Throttle Valve

When the carburetor secondary side begins operation, there is an insufficient amount of air passing
through the secondary side venturi. The resulting vacuum will not be strong enough to draw the required
fuel from the secondary main nozzle. A momentary power loss will occur.

The step circuit acts to supplement the fuel mixture and maintain smooth engine performance.

POWER ENRICHMENT CIRCUIT

HITACHI CARB. Primary Main Nozzle Vacuum Piston Spring

\

Vacuum Piston

Primary Main Jet

Primary Throttle Valve Power Jet

The power enrichment circuit prevents flat spots during rapid acceleration from a low speed.

During light-load running, the throttle valve is only slightly open. This results in a high intake manifold
vacuum.

The high manifold vacuum pulls the vacuum piston upward to overcome the force of the vacuum piston
spring and hold the power valve closed.

Suddenly opening the throttle valve during rapid acceleration causes the intake manifold vacuum to
fall. The vacuum piston spring force is now greater than the force of the intake manifold vacuum. The
vacuum piston is pushed down to open the power valve and allow additional fuel to reach the combustion
chambers.
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08020807

CHOKE CIRCUIT

HITACHI CARB.

Bimetal

Choke Piston
Diaphragm Chamber

Heater

Thermostat Cover
Counter Lever

|

'

Z".‘""'/ Primary Throttle Valve

| N
1
,
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Secondary Throttle Valve

I
1
!

Choke Shaft Arm
Choke Breaker Arm

Choke Valve

NIKKI CARB. Bimetal

Choke Piston

Diaphragm Chamber Connhecting Rod

Choke breaker
Cam Adjust Lever

Throttle Shaft Arm
Fast Idling Cam Adjust Lever

The auto choke consists of the eccentric choke valve, the spiral bimetal, the choke diaphragm, and the
control rods.

The bimetal closes the choke valve.

The bimetal tension is inversely proportional to the surrounding temperatures. When the engine is cold,
the bimetal tension forces the choke valve and the choke diaphragm closed. As the engine warms up, the
bimetal tension drops and the choke valve opens.

The choke valve maintains the proper balance between the intake manifold negative pressure and the air
horn air flow at all times. This assures stable engine operation.
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CARBURETOR

«»| |9«| REMOVAL AND INSTALLATION

Read this Section carefully before performing any removal and installation procedure. This Section gives
you important points as well as the order of operation. Be sure that you understand everything in this
Section before you begin.

3 7
8
Removal Steps Installation Steps
1. PCV hose A 10. Carburetor gasket
2. Air hose A 9. Carburetor
3. TCA hose 8. Fuel hose
4. Air cleaner A 7. Engine control cable
A 5. Emission control vacuum hose 6. Lead wire connector
6. Lead wire connector A 5. Emission control vacuum hose
7. Engine control cable 4. Air cleaner
8. Fuel hose 3. TCA hose
A 9. Carburetor 2. Air hose
10. Carburetor gasket 1. PCV hose
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Important Operations — Removal

5. Emission Control Vacuum Hoses

Tag each of the emission control vacuum hoses before
disassembly.

This will ensure that the hoses are reconnected cor-
rectly.

9. Carburetor
Use the carburetor wrench to remove the carburetor.
Carburetor Wrench: 5-8511-9003-0 (J-26510)

Important Operations — Installation

5. Emission Control Vacuum Hoses

Refer to the tags attached at disassembly to reinstall the
emission control vacuum hose.

Follow the external parts installation step order.
It'is very important that the hose be installed correctly.

7. Engine Control Cable
1) Fully close the throttle valve.

2) Turn the adjusting nut @ to adjust the engine con-
trol inner cable @ play.

Engine Control Inner Cable Play mm(in)
2 —3(0.079 — 0.120)

3) Connect the engine control cable to the throttle
holder ®.

4) Install the engine control cable to the bracket @.
5) Tighten the lock nut ®.
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9. Carburetor Gasket
10. Carburetor

1) Install the gasket ®, heat insulator @ (If equipped),
and the carburetor to the intake manifold.

2) Use the carburetor wrench to tighten the carburetor
nuts to the specified torque.

Carburetor Wrench: 5-8511-9003-0 (J-26510)
Carburetor Nut Torque kg-m(lb.ft/N-m)

1.3+0.5(9.4 +£3.6/12.7 + 4.9)
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0803

«»| DISASSEMBLY

(Nippon Kikai-Carburetor)

0803030002A

MAJOR COMPONENTS

080301-006

08030300028

Disassembly Steps

1. Throttle sub-return spring A 5. Air horn

2. Split pin and retaining ring A 6. Carburetor body

3. Accelerator pump arm 7. Carburetor insulator
4. Primary to secondary spring A 8. Flange
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08030101

W Important Operations

0803010103

5. Air Horn

Do not allow the float valve seat @ and the float pin @
to fall free when separating the air horn from the car-
buretor flange.

These parts are very small and are easily lost. Handle
them with care.

g 080301-007
6. Carburetor Body

® 8. Flange
1) Loosen the three screws @.

2) Remove the 2nd diaphragm chamber @ from the
carburetor body ®.

080301-008

08030101048

3) Loosen the flange set screw @ at the lower part of
the flange ®.

Note:

The hollow flange set screw also serves as the
power valve negative pressure intake. Take care not
to damage the screw and intake during the disas-
sembly procedure.

080301-009

0803010104C

4) Loosen the bolt ® and the nut @ on the carburetor
body ®.

080301-010
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0803030003

MINOR COMPONENTS
080303000301A
«$»| AIRHORN
4
)
Q
5
080303-004
080303000301B
Disassembly Steps
1. Float pin and float 4. Fuel connector
2. Float valve 5. Air horn body with coil housing

3. Accelerator plunger and choke piston
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080303000302A

1

) 4

«=»| CARBURETOR BODY

080303-005

080303000302B

Disassembly Steps

11.
12.

NGO~ WON 2

Coasting solenoid

Solenoid valve

Fuel level gauge cover and glass
Main passage plug

2nd main jet

Slow air bleed jet

Slow jet

Carburetor pump spring and check
valve seat

1st main air bleed jet

Power jet

Slow passage plug

1st main jet

13.
14.
15.
16.
17.
A 18.
A 19,
20.
21.
22,
23.
24,

Step air bleed jet
Step jet

1st idle air bleed jet
Coasting jet

2nd main air bleed jet
2nd small venturi

1st small venturi

Split pin and clip

Fast idling cam

Fast idling cam spring
Starting arm
Carburetor body
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08030102

W Important Operations

0803010201

18. 2nd Small Venturi
19. 1st Small Venturi

Remove the small venturis @ after removing the 2nd
and 1st main air bleed jets @.

080301-011
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080302

L’é‘ INSPECTION AND REPAIR (NIKKI)

Make the necessary adjustments, repairs, and part replacements if excessive wear or damage is dis-

covered during inspection.

08030204

El

08030205

080302-006

08030206

080302-007

@

)

o

080302-008

Cleaning

1.

Carefully clean all of the disassembled parts (ex-
cluding the O-rings, the packing, the gaskets, and
the electrical parts) with carburetor cleaner.

The parts are very delicate. Handle them with care.

Use dry air to blow each of the carburetor passages
free of foreign material.

Air Horn, Carburetor Body, and Flange

1.

Inspect the air horn, carburetor body, and flange
fitting surfaces for cracks and other flaws.

If there are cracks or other flaws, the parts must be
replaced.

Inspect the shafts, the links, and the bushings for
deformation and excessive wear.

If there is deformation or excessive wear, the parts
must be replaced.

Float and Float Valve

1.
2.

Immerse the float in gasoline to clean it.

Check the following parts for excessive wear and
other damage.

® Float
® Float pin hole
® Float pin

® Float valve seat and strainer
® Spring (Resilience)
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080303000303A

4-:-» FLANGE

080303-006

0803030003038

Disassembly Steps
1. 2nd diaphragm chamber 6. Throttle shaft arm
2. Throttle lever 7. Throttle return spring arm
3. Primary to secondary arm 8. Throttle adjusting screw
4. Pump connector arm 9. Idling adjusting screw
5. Fast idling cam adjusting arm 10. Flange
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08030207

©)

&

é«@
&

08030208

080302-010

IIKII

08030210

080302-013

-

Accelerator Pump Plunger

Check the following accelerator pump plunger parts for
excessive wear and other damage.

® Plunger

® Springs and strainer
® Pump nozzle

® Plunger boots

Float Level Adjustment

Place the test bar @ between the float tip @ and the air
horn gasket ® as shown in the illustration.

The test bar should just fit into the space (H) between
the float and the air horn gasket.

If the float level height is outside the specified range,
adjust it by carefully bending the float arm ® with your
hands.

Float Arm Height () mm(in)
8.5 —9.5(0.33 — 0.37)

Float Pin Center to Float Tip (L) (Reference) mm(in)
57 (2.24)

Auto Choke Coil Housing

Use an ohmmeter to measure the resistance between
the choke coil wire and the coil housing.

If the measured value is outside the specified value, the
coil housing must be replaced.

Auto Choke Coil Housing Resistance Ohms
6 + 5 at 25°C (77°F)

Auto Choke Coil Housing Replacement
Coil Housing Removal
1. Loosen the three coil housing installation screws @.

2. Remove the coil housing @ together with the bime-
tal set case plate ®.

Note:

Do not remove the auto choke coil housing unless it is
to be replaced.
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0803021102A

080302-014

080302-015

08030212

»e

080302-016

08030213, 0803021301A

0803021301B

T

>e

Coil Housing Installation
1. Fully close the choke valve ®.

2. Set the coil housing plate ® choke shaft arm catch
® perfectly horizontal.

3. Set the bimetal with coil housing @ to the choke
shaft arm.

Refer to the illustration.

4. Align the setting marks @ on the coil housing plate
® and the coil housing @.

5. Install the coil housing together with the bimetal set
case plate.

Choke Piston
Apply a vacuum to the choke piston diaphragm.

The diaphragm should hold the vacuum for several sec-
onds.

If it does not, the choke piston diaphragm must be re-
placed. ‘

Choke Piston Replacement
Choke Piston Removal

1. Remove the coil housing.

2. Remove the coil housing plate.

3. Disconnect the choke piston rod clip from the choke
shaft.

Note:

Do not remove the choke piston unless it is to be re-
placed.

Choke Piston Installation

Follow the removal procedure in the reverse order to in-
stall the choke piston.
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08030214

080302-017

08030215

Q@i

R L

080302-018

Slow Cut Solenoid Valve

1.

Check the slow cut solenoid valve body and spring
spool for excessive wear and other damage.

2. Install the solenoid valve to the carburetor body.

3. Apply 12 Volts to the solenoid valve.
Check that the valve operates smoothly.
If the valve does not operate smoothly, it must be
replaced.

2nd Diaphragm Chamber

1. Use your hand to push in the diaphragm chamber
rod ®.
Block the diaphragm chamber hole @ with a finger
at the same time.

2. Remove your finger from the hole.

The rod should not move.

If the rod moves, the diaphragm is damaged and
must be replaced.
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0804

=2
MINOR COMPONENTS
»:« FLANGE

REASSEMBLY

8 9 080401-002

0804018

Reassembly Steps

Flange

Spring arm nut

Throttle return spring arm
Throttle shaft arm

Fast idling cam adjusting arm
Pump connector arm

A

ogprpON =

%

7. Primary to secondary arm
8. Throttle lever
9. Throttle lever nut
10. Idling adjusting screw
11. Throttle adjusting screw
12. 2nd diaphragm chamber

Important Operations

2. Spring Arm Nut
9. Throttle Lever Nut

1) Install the throttle lever nut @ to the throttle valve
shaft @.

2) Tighten the throttle lever nut to the related parts.
Prevent the throttle valve shaft @ from turning.
Note:

Failure to hold the throttle valve shaft stationary
while tightening the throttle valve nut will result in
damage to the throttle valve ®.
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080402A

N

1t

CARBURETOR BODY

080402-001

0804028

Reassembly Steps

11.
12.

—
CLOWOoNIARWON -

Carburetor body
Starting arm

Fast idling cam spring
Fast idling cam

Split pin and clip

1st small venturi

2nd small venturi
Solenoid valve
Coasting solenoid
Fuel level gauge cover and glass
2nd main jet

Main passage plug

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24,

1st main air bleed jet
2nd main air bleed jet
Coasting jet

1st idle air bleed jet
Step jet

Step air bleed jet

1st main jet

Slow passage plug
Power jet

Carburetor pump spring and check
valve

Slow jet

Slow air bleed jet
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080403A

-»:«- AIR HORN

080403-001

0804028

Reassembly Steps
1. Air horn body with coil housing 3. Accelerator plunger
and choke piston 4. Float valve

2. Fuel connector 5. Float pin and float
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080404A

¥
X

MAJOR COMPONENTS

080404-001

0804028

Reassembly Steps

1. Flange

2. Carburetor insulator
3. Carburetor body

4. Air horn

oNO O

Primary to secondary spring
Accelerator pump arm

Split pin and retaining ring
Throttle sub-return spring
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08040401, 0804040101

3

Lo
080404-003

IIAII

5

0804040102

0804040103

080404-006

CARBURETOR ADJUSTMENT

Secondary Throttle Valve Touch Angle

Inspect the primary throttle valve full opening when the
secondary throttle valve is starting to open.

Use the throttle valve angle set gauge to check the pri-
mary throttle valve angle.

Valve Angle Set Gauge: 5-8840-2133-0
The throttle valve angle must match the gauge angle.

If the throttle valve angle does not match the gauge
angle, adjust it by carefully bending the connecting
pump arm.

Kick-Up Angle

Check that the secondary valve opens. just slightly (0° —
2°) when the primary valve is fully open.

If the secondary valve opens too little or too much, ad-
just it by carefully bending the connecting pump arm.

Choke Valve Angle
1. Fully open the primary throttle valve.

2. Use the choke valve angle set gauge to check the
choke valve angle.

Choke Valve Angle Set Gauge: 5-8840-2132-0
The choke valve angle must match the gauge angle.

If the choke valve angle does not match the gauge
angle, adjust it by carefully bending the choke valve
adjusting lever.
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08040104

@\ Fast Idling Setting

1. Set the throttle shaft lever to the first step of the
fast idle cam.

2. Fully close the choke valve.

3. Use the fast idling set gauge to check the primary
throttle valve angle.

Fast Idling Set Gauge: 5-8840-2131-0

The primary throttle valve angle must match the
gauge angle.

If the primary throttle valve angle does not match
the gauge angle, adjust it with the fast idling adjust-
ing screw.

080404-007
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0803

«| DISASSEMBLY

(Hitachi-Carburetor)
(Germany, Switzerland, Sweden, Chile (4ZD1 Engine) and 4ZE1 Engine)

MAJOR COMPONENTS

Disassembly Steps

1. Assist spring 8. Choke chamber screw and washer
2. Pump rod split pin with washer A 9. Choke chamber assembly
3. Pump lever and split pin with washer  10. Choke and float chamber gasket
4. Return spring 11. Throttle chamber screw and washer
5. Main spring 12. Float chamber assembly
A 6. Slow cut solenoid valve 13. Float and throttle chamber gasket
A 7. Fastidler cam and spring 14. Throttle chamber assembly
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W Important Operations

6. Slow Cut Solenoid Valve

Disconnect the slow cut solenoid valve before disassem-
bling the choke chamber.

Take care not to damage the solenoid valve tip.

7. Fast Idler Cam and Spring
9. Choke Chamber Assembly

Remove the split pin @, the fast idler cam @, and the
cam spring ® from the float chamber shaft.
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MINOR COMPONENTS
i-:-b CHOKE CHAMBER AND FLOAT CHAMBER ASSEMBLY
< o stow aut
N S e
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Disassembly Steps

A

> >

10.

A 12
13.

LoNOORAWDN =

Vent cover

Duty solenoid valve
Choke chamber
Fuel nipple

Fuel filter

Level gauge cover
Level gauge and rubber seal
Float and collar
Needle valve
Secondary main jet
Primary main jet
Piston

Pump cover

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
A 26.

Piston return spring
Pump set screw
Injector spring

Injector weight

Taper plug

Slow jet spring
Primary slow jet
Secondary slow jet
Primary main air bleed
Secondary main air bleed
Primary slow air bleed
Float chamber

Power jet
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Important Operations

2. Duty Solenoid Valve (‘91 Swiss, Sweden & ‘92
Germany models)
1) Cut the solenoid valve cord.
2) Loosen the three screws holding the valve in place.
3) Pull the valve from the choke chamber.

Note:

Do not remove the duty solenoid valve unless repair
or replacement is required.

8. Float and Collar

9. Needle Valve
Take care not to lose the collar.
Do not allow the needle valves to fall free.
Take care not to damage the needle valve. .

12. Piston
Take care not to lose the check ball.

26. Power Jet (Except ‘91 model, Swiss & Sweden,
‘92 model, Germany)

Be sure to place a screwdriver properly into the slot to
prevent valve rod damage.
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« =] THROTTLE CHAMBER ASSEMBLY

-

0803030003028

Disassembly Steps

1. Diaphragm chamber assembly A 9. Spring hanger
A 2. Diaphragm chamber cover A 10. Shaft collar
A 3. Diaphragm spring A 11. Fast idler adjusting lever and screw
A 4. Diaphragm A 12, Kick lever
A 5. |dler adjusting screw A 13. Return spring
6. Throttle adjusting screw A 14. Return plate and sleeve
A 7. Throttle shaft nut and washer A 15. Adjusting lever
A 8. Throttle lever 16. Throttle chamber
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Cm= W © ©

W Important Operations

2. Diaphragm Chamber Cover
3. Diaphragm Spring
4. Diaphragm

Do not allow the ball ® and the spring @ to fall from
the diaphragm chamber vacuum hole ® during the dis-
assembly procedure.

Take care not to lose or misplace the disassembled
parts.

5. Idler Adjusting Screw

Take care not to damage the adjusting screw tip after
disassembly.

7. Throttle Shaft Nut and Washer

Remove the steps number 7 to 15 parts only if repair or
replacement is required.
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[®

INSPECTION AND REPAIR (HITACHI)

Make the necessary adjustments, repairs, and part replacements if excessive wear or damage is dis-

covered during inspection.

2

Cd

Cleaning

1.

Carefully clean the disassembled parts (excluding
the O-rings, the gaskets, and the electrical parts)
with carburetor cleaner.

Carburetor parts are extremely delicate. Handle
them carefully to avoid damage.

Use dry air to blow each of the carburetor passages
free of foreign material.

Choke Chamber, Float Chamber, and Throttle Chamber

1.

Insert the choke chamber, the float chamber, and
the throttle chamber fitting surfaces for cracks or
other flaws.

If there are cracks or other flaws, the parts must be
replaced. :

Inspect the shafts and the links for deformation and
excessive wear. )

If there is deformation and excessive wear, the
parts must be replaced.

Float and Needle Valve

1.

Immerse the float and needle valve in gasoline to
clean them.

Check the following parts for excessive wear and
damage.

® Float

® Float pin hole

® Float pin dollar

@® Needle valve and seat

Piston

Inspect the piston @ and the piston boot @ for exces-
sive wear and damage.

Take care not to lose the check ball ®.
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Throttle Chamber

1. Inspect the slow port, the idle port, and the other
throttle chamber openings for restrictions.

2. Inspect the primary throttle valve and the secondary
throttle valve for carbon deposits and excessive
wear.

3. Inspect the throttle valve shaft for wear.

4. Inspect the idler adjusting screw seating faces for
step wear.

Inspect the threads for damage.

Diaphragm
Inspect the diaphragm for deterioration and damage.

Slow Cut Solenoid Valve

1. Inspect the slow cut solenoid valve body and spring
spool for excessive wear and damage.

2. Use an ohmmeter to measure the resistance be-
tween the solenoid valve positive terminal and ne-
gative terminal.

If the measured resistance is outside the specified
range, the slow cut solenoid valve must be re-
placed.

Slow Cut Solenoid Valve Resistance ‘ Ohms
31.9 — 43.3 at 20°C (68°F)

Duty Solenoid Valve (From ‘91 Swiss & Sweden, ‘92
Germany models)

Use an ohmmeter to measure the resistance between
the solenoid valve positive terminal and negative termi-
nal.

If the measured resistance is outside the specified
range, the rear holder and the connectors) must be re-
placed.

Duty Solenoid Valve Resistance Ohms
34.7 — 46.9 at 20°C (68°F)

Switch Vent Solenoid Valve (If equipped)

Use an ohmmeter to measure the resistance between
the solenoid valve positive terminal and ground (valve
body).

If the measured resistance is outside the specified
range, the switch vent solenoid valve must be replaced.

Switch Vent Solenoid Valve Resistance Ohms
25.1 — 34.1 at 20°C (68°F)
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£

A

Thermostat

Use an ohmmeter to measure the resistance between
the thermostat positive terminal and ground (thermostat
body).

If the measured resistance is outside the specified
range, the thermostat must be replaced.

Thermostat Resistance Ohms
1.1 — 3.1 at 20°C (68°F)

Choke Piston
Apply a vacuum to the choke piston diaphragm.

The diaphragm must maintain the vacuum for several
seconds.

If it does not, the choke chamber assembly must be re-
placed.

MEASUREMENT AND ADJUSTMENT

1. Float Level Adjustment

Place the test bar @ between the float tip and the upper
face of float chamber as shown in the illustration.

If the float level height is outside the specified range,
adjust it by carefully bending the float seat ® with your
hands. .

Float Level Height mm (in)
7.2 (0.28)

2. Needle Valve Stroke Adjustment
1) Hold the carburetor upside down.
2) Fully riase the float @.

3) Measure the clearance between the valve stem
@ (resting at the bottom position) and the float
seat ®.

If the needle valve stroke is outside the specified value,
adjust the needle valve stroke by carefully bending the
float stopper.

Valve Stem and Float Seat Clearance mm (in)

1.5 (0.059)
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A

A

Fast Idling
1. Fully close the choke valve @.

2. Align the fast idling screw @ with the fast idling
cam @ first step ®.

3. Measure the clearance between the primary
throttle valve ® and the throttle valve chamber
wall.

If the measured clearance is outside the specified
range, adjust it with the idling adjusting screw @.

Throttle Valve and Throttle Valve Chamber
Wall Clearance mm(in)

1.23 — 1.48 (0.048 — 0.058)

(Reference)
Primary Throttle Valve Angle © Deg.
25

* When the clearance between the throttle valve and
the throttle valve chamber wall is within the specified
range.

Primary Throttle Valve and Secondary Throttle Valve
Interlock

1. Slowly open the primary throttle valve @ until the
kick lever @ tang ® contacts the return plate ®.

2. Measure the clearance between the throttle valve
and the throttle valve chamber wall.

If the measured clearance is outside the specified
range, adjust it by carefully bending the kick lever

tang.
Throttle Valve and Throttle Valve Chamber
Wall Clearance mm(in)
6.9 — 8.4 (0.27 — 0.33)
(Reference)
Primary Throttle Valve Angle © Deg.

57

* When the clearance between the primary throttle
valve and the throttle valve chamber wall is within the
specified range.
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A

Choke Valve Opening
1. Move the fast idling screw @ tip against the fast idl-
ing cam @ second step ®.

2. Measure the clearance between the choke valve
® and the choke valve chamber wall.

If the measured clearance is outside the specified
range, adjust it by carefully bending the counter
lever tang ©.
Choke Valve and Choke Valve Chamber
Wall Clearance mm(in)
0.8 — 1.3 (0.03 — 0.05)

(Reference)
Choke Valve Angle (D) Deg.
30

* When the clearance between the choke valve and the
choke valve chamber wall is within the specified
range.

Unloader
1. Fully open the primary throttle valve @.

2. Measure the clearance ® between the choke valve
® and the choke valve chamber wall.

If the measured clearance is outside the specified
range, adjust it by carefully bending the adjusting
lever tang ®.

Choke Valve and Choke Valve Chamber

Wall Clearance mm(in)

2.7 —3.3(0.11—0.13)

(Reference)
Choke Valve Angle © Deg.
50

* When the clearance between the choke valve and the
choke valve chamber wall is within the specified
range.
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0804

+'«| REASSEMBLY

1+
MINOR COMPONENTS
»:« THROTTLE CHAMBER ASSEMBLY

10

16
Reassembly Steps
1. Throttle chamber 9. Throttle lever
2. Adjusting lever 10. Throttle shaft nut and washer
3. Return plate and sleeve 11. Throttle adjusting screw
4. Return spring 12. Idler adjusting screw
5. Kick lever 13. Diaphragm
6. Shaft collar 14. Diaphragm spring
7. Fast idler adjusting lever and screw 15. Diaphragm chamber cover
8. Spring hanger 16. Diaphragm chamber assembly
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»'«| CHOKE CHAMBER AND FLOAT CHAMBER ASSEMBLY

1
25
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Reassembly Steps

11.
12.
13.

-—
CLOONIARWN

Float chamber

Primary slow air bleed
Secondary main air bleed
Primary main air bleed
Secondary slow jet
Primary slow jet

Slow jet spring

Taper plug

Injector weight
Injector spring

Pump set screw
Piston return spring
Pump cover

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

Piston

Primary main jet

Secondary main jet

Float and collar

Needle valve

Level gauge and rubber seal
Level gauge cover

Fuel filter

Fuel nipple

Duty solenoid valve or power jet
Vent cover

Choke chamber
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»:4- MAJOR COMPONENTS

Reassembly Steps

1. Throttle chamber assembly

NooabkhwnN

Float and throttle chamber gasket
Float chamber assembly

Throttle chamber screw and washer
Choke and float chamber gasket
Choke chamber assembly

Fast idler cam and spring

Choke chamber screw and washer
Pump lever and split pin with
washer

Pump rod split pin with washer
Main spring

Slow cut solenoid valve
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CARBURETOR ADJUSTMENT
(Hitachi-Carburetor)

Primary Throttle Valve

The fast idling adjusting screw ® should open the pri-
mary throttle valve @ to an angle of 15° ® when the
choke valve @ is completely closed.

Check and adjust the primary throttle valve opening
angle as follows:

1) Close the choke valve @ completely.
2) Turn the throttle stop screw all the way in.

3) Measure the clearance between the primary throttle
valve and the throttle valve chamber wall at the
center of the throttle valve.

Throttle Valve and Throttle Valve Chamber
Wall Clearance (D) mm(in)

1.28 — 1.51 (0.05 — 0.06)

4) If required, use the fast idling adjusting screw to ad-
just the clearance.

Linkage
When the primary throttle valve is opened to an angle
of 47° O, the adjusting plate (interlocked with the pri-
mary throttle valve) makes contact with the kick lever at
point @.

Further opening the primary throttle valve pulls the re-
turn plate away from the stopper ®, allowing the secon-
dary throttle valve to open. .

Check and adjust the secondary throttle valve opening
point as follows:

1) Measure the clearance between the primary throttle
valve and the throttle valve chamber wall at the
center of the throttle valve.

The adjusting plate must be contacting the kick
lever at point @.

Throttle Valve and Throttle Valve Chamber
Wall Clearance (L) mm(in)

6.1 — 7.6 (0.24 — 0.30)

2) If required, adjust the clearance by carefully bend-
ing the kick lever at point @.

Kick Lever

1) Turn out the throttle adjusting screw until the pri-
mary throttle valve @ is completely closed.

2) Loosen the lock nut on the kick lever screw @.

3) Turn the kick lever screw until it makes contact with
the return plate ®.

4) Tighten the lock nut ®.
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FUEL PUMP

«»| |»«| REMOVAL AND INSTALLATION

Read this Section carefully before performing any removal and installation procedure. This Section gives
you important points as well as the order of operation. Be sure that you understand everything in this

Section before you begin.

W Important Operations — Installation

A Fuel Pump
Q 1) Remove the cylinder head cover.
2) Place the No. 4 piston at top dead center.
3) Lift the push rod @ toward the camshaft @.
Hold the push rod in the raised position.
4) Install the fuel pump ®.
5) Tighten the fuel pump bolts to the specified torque.
Fuel Pump Bolt Torque kg-m(lb.ft/N-m)
2.7 £ 0.5 (19.5 + 3.6/26.5 + 4.9)
Note:

Start the engine and check for oil leakage around the
gaskets and fuel leakage from the hose joints.
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080501

[®| INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part replacements if excessive wear or damage is dis-
covered during inspection.

08050101

Fuel Pump External Inspection
1. Check the outside of the fuel pump for cracks and
other damage.
O Replace the fuel pump if cracks or other damage
are discovered.
2. Check for excessive wear between the rocker arm
and the camshaft contact faces.
If there is excessive wear, the fuel pump must be
replaced.
08050102
Fuel Pump Internal Inspection
Perform following steps before beginning the inspection
procedure.
1. Pour a small amount of clean fuel into the fuel
pump. ,
2. Moisten the valve seal with clean fuel.
0805010201A
@ Inlet Valve
(==Y / 1. Move the rocker arm @ toward the pump and hold
it in that position.
Viniic 2. Block the return pipe @ and the outlet pipe ® with
® your fingers.
= 3. Carefully push the rocker arm back to its original
e position.
Your fingers must be blocking the pipes at this time.
080501-002 There should be a marked increase in rocker arm

play after the rocker arm is returned to its original
position.

If there is not a marked increase in rocker arm play,
the fuel pump must be replaced.
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08050102018
(©)
|
"
@ 080501-003
0805010201C
3
-
0805010201D
080501-005

Outlet Valve

1.

Block the inlet pipe @ with your fingers.

2. Move the rocker arm @ to check for excessive play.
The fuel pump must be replaced if there is exces-
sive play.

Note:

Do not apply too much force to the rocker arm.

Diaphragm

1.

Block the outer pipe @ and the return pipe @.

2. Use a leak tester to apply 0.3 kg/cm? (4.3 psi/29.4
kPa) of air pressure to the inlet pipe ®.

3. Release the leak tester handle.
There should be no sudden drop in air pressure.
If there is a sudden drop in air pressure, the fuel
pump must be replaced.

Oil Seal

1. Use a leak tester to apply 0.1 kg/cm? (1.4 psi/9.8
kPa) of air pressure to the air pipe @.

2. Release the leak tester handle.

There should be no sudden drop in air pressure.

If there is a sudden drop in air pressure, the fuel
pump must be replaced.
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FUEL FILTER

REMOVAL AND INSTALLATION

Removal Steps

Installation Steps

A 1. Inlet and outlet fuel hose A 2. Fuel filter

2. Fuel filter

1. Inlet and outlet fuel hose
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W Important Operations — Removal

1. Inlet and Outlet Fuel Hose

Use a rag to prevent the fuel from flowing from the fuel
hoses.

Note:
Immediately plug the fuel hoses.

Do not work in close proximity to sparks or an open
flame.

W Important Operations — Installation

2. Fuel Filter

1) Install the fuel filter to the fuel pump in the direction
indicated by the arrow stamped on the side of the
fuel filter.

:jD 2) Start the engine.

Check for fuel leakage from the fuel hose joints.

__
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FUEL TANK
REMOVAL AND INSTALLATION

| [»e

Removal Steps

A1,
12.
13.

CONIO~WN =

Fuel hose (Tank to filter)
Fuel hose (Filter to fuel pipe)
Fuel return rubber hose
Fuel tank rubber hose
Fuel filter

Evaporation hose

2-way valve

Filter hose clip

Fuel tank

Roll over valve cover
Roll over valve

Fuel tank unit

Drain plug

Installation Steps

13.
12.
11.
10.

SR N

Drain plug

Fuel tank unit

Roll over valve

Roll over valve cover
Fuel tank

Filter hose clip

2-way valve hose
Evaporation hose

Fuel filter

Fuel tank rubber hose
Fuel return rubber hose
Fuel hose (Filter to fuel pipe)
Fuel hose (Tank to filter)
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W Important Operations — Removal

10. Roll Over Valve Cover

Remove the roll over valve cover by turning it counter-
clockwise with a screwdriver.

11. Roll Over Valve

Insert a screwdriver under the valve flange to lift the
valve free.

Do not pull on the pipe to free the valve. Pipe breakage
will result.
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[®

INSPECTION AND REPAIR

Make all necessary adjustments, repairs, and part replacements if wear, damage, or other problems are
discovered during inspection.

Fuel rubber hose
Evaporator rubber hose
Fuel filter hose

Visual Check

Check the parts listed at the left for excessive wear and
damage.
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TROUBLESHOOTING

Refer to this Section to quickly diagnose and repair fuel system problems. Each troubleshooting chart has
three headings arranged from left to right.

(1) Checkpoint (2) Trouble Cause (3) Countermeasure
This Section is divided into seven sub-sections:
1. Fuel Over Flowing
Fuel Not Reaching Float Chamber
Unstable Idling
Excessive Fuel Consumption
Insufficient Power
Flat Spot on Accereleration
Flat Spot on High Speed Operation

No oo~ 0N

Note:
: Variation (Optional on some models)
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Checkpoint

FUEL OVER FLOWING

Trouble Cause

Countermeasure

Adjust the float level

Replace the needle valve

Clean the float chamber
and needle valve

Replace the float pin and/or
float

NG Incorrect float chamber
Float chamber fuel lever .
level adjusted
OK
NG
Needle valve Poorly seated needle valve
NG Clogged needle valve
OK
Float pin NG Excessive wear between
P float pin and hanger hole
OK
NG

Fuel pump

Excessive fuel pressure

Replace the fuel pump
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FUEL NOT REACHING FLOAT CHAMBER

Checkpoint Trouble Cause Countermeasure
. NG . .
Fuel filter Clogged fuel filter Replace the fuel filter
OK
NG Insufficient fuel being Replace the fuel filter element
Fuel supply . and/or fuel filter element
delivered to the carburetor .
Clean the fuel pipe
OK
Fuel strainer NG Clogged fuel strainer Clegn or replace the fuel
strainer
OK
NG .
Fuel pump Defective fuel pump Replace the fuel pump
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Checkpoint

UNSTABLE IDLING

Trouble Cause

Countermeasure

Adjust the idling speed

Repair or replace the slow
cut solenoid valve

Adjust the choke system

Adjust the float level

Overhaul the carburetor

Replace the mixture control
valve

. NG Idling speed improperly
Idling system adjusted
OK
. NG Defective slow cut solenoid
Slow cut solenoid valve
valve
OK
Choke system NG Choke system out of adjust-
ment
OK
Float chamber fuel level NG Fuel level too high or too
low
OK
NG
Jet Jets clogged or damaged
OK
. NG Defective mixture control
Mixture
valve
OK
NG Coasting fuel system not

Coasting fuel system

functioning properly

Continued on the next page

Adjust the coasting richer
system and the coasting
fuel cut system
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Checkpoint Trouble Cause Countermeasure
Continued from the previous page
OK
NG .
EGR valve V Defective EGR valve Replace the EGR valve
OK
NG Thermal vacuum valve does Replace the thermal
Thermal vacuum valve V
not operate when cold vacuum valve
OK
Air cleaner NG Clogged air cleaner element Replace the air cleaner
element
OK
Throttle valve NG Fail to close completely Clean or repair the throttle
Second throttle valve valve
OK
. NG . .
Slow air bleed Clogged slow air bleed Clean the slow air bleed
OK
. NG . . -
Idling speed Idling speed too low Adjust the idling speed
OK
NG Loose carburetor intake Retighten the intake manifold

Carburetor fitting

manifold
Defective manifold gasket

Continued on the next page

Replace the intake manifold
gasket
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Countermeasure

Adjust the ignition timing

Checkpoint Trouble Cause
Continued from the previous page
oK |
e NG L
Ignition timing Incorrect ignition timing
OK

NG Valve clearance incorrectly

Valve clearance

Adjust the valve clearance

adjusted
OK
. NG . .
Valve seating Valve incorrectly seated Correct the valve seating
OK
Blown out cylinder head gasket
NG Worn cylinder liner

Compression pressure Piston ring sticking or broken
improper seating between
the valve and the valve seat

Replace the applicable parts
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EXCESSIVE FUEL CONSUMPTION

Countermeasure

Repair or replace the applicable
parts

Refer to “ABNORMAL
CONSUMPTION"

Refer to “ABNORMAL
COMBUSTION”

Adjust the power valve

Replace the outlet valve

Clean or replace the
vacuum piston

Checkpoint Trouble Cause
Fuel system NG Fuel leakage
OK
. NG Engine misfire due to exces-
Fuel mixture . .
sively lean fuel mixture
NG Excessively rich fuel mixture
OK
NG
Power valve Open too soon power valve
OK
Outlet valve NG Incorrectly seated outlet
valve
oK
Function is too fast causing
. NG power valve to open too
Vv .
Vacuum piston soon, or power valve is held
open
OK
NG

Carburetor emulsion tube

Clogged emulsion tube

Continued on the next page

Clean the emulsion tube
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Countermeasure

Checkpoint Trouble Cause
Continued from the previous page
OK
Main jet NG Incorrect main jet

Replace the main jet
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INSUFFICIENT POWER

Countermeasure

Replace the fuel filter

Clean the fuel line

Replace the fuel

Use fuel of the specified
octane rating

Replace the fuel pump

Adjust the float level

Checkpoint Trouble Cause
Fuel line NG Fuel filter cartridge clogged
of fouled
NG Fuel line clogged
NG Water particles in the fuel
NG Use of wrong fuel
OK
NG .
Fuel pump Defective fuel pump
OK
NG Fuel level too low or too
Carburetor .
high
NG

Continued on the next page

Clogged main jet

Overhaul the carburetor
Clean the jet
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Checkpoint

Continued from the previous page

Trouble Cause

Loose carburetor fitting
Defective gasket

Countermeasure

Replace the carburetor gasket
Retighten the carburetor

OK
. NG Defective mixture control Replace the mixture control
Mixture control valve
valve valve
OK
Fuel pump not breathing
NG sufficiently due to cl d
Fuel tank 'y due 1o clogge Clean the fuel tank
evaporative emission control
circuit
OK
. N . ) | he air cleaner
Air cleaner G Clogged air cleaner element Replace the air cleane
element
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FLAT SPOT ON ACCELERATION

Checkpoint Trouble Cause Countermeasure
S NG N . -
Engine idling Incorrectly engine idling Adjust the engine idling

OK
Carburetor NG Defective vent switching Replace the vent switching
valve valve
NG Excessive play accelerator Adjust or replace the pump
pump linkage linkage or carburetor
NG -
Insufficient fuel supply Replace the accelerator
NG - -
Clogged main jet Clean or replace the main jet
NG Clogged fuel strainer Clea_n or replace the fuel
strainer
OK
NG .
Fuel pump Defective fuel pump Replace the fuel pump
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FLAT SPOT ON HIGH SPEED OPERATION

Checkpoint Trouble Cause Countermeasure

Carburetor NG Clogged main jet Clean the main jet

NG Clogged power valve
(If equipped)

Clean the power valve

OK

NG Clogged vacuum port sugged Replace the diaphragm spring
diaphragm spring Clean the vacuum port

Secondary valve
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MAIN DATA AND SPECIFICATIONS

Description
ftem 4zC1 4zD1 4zZE1
STARTER MOTOR
Type Magnet shift, Reduction type
Rated voltage \Y 12
Rated out-put kw 1.0 1.0 1.2
Terminal voltage - with load Vv 8
ALTERNATOR
Type Stator diode rectified
Voltage \% 12
Drive & rotation V-belt, clockwise viewed from front
Ground polarity Negative
Maximum out-put
Amperameter A 55
REGULATOR
Type IC regulator
DISTRIBUTOR
Type Full Transistor type (Contact pointless)

Ignition interval
Direction of rotation

89° -91° ‘
Clockwise (as viewed from capside) ?

SPARK PLUG

Model

Size mm(in)
Spark gap mm(in)

without catalytic converter vehicle
with catalytic converter vehicle

BPR6ES or BPR6ES11
M14, P = 1.25 (0.049)

0.7 - 0.8 (0.028 - 0.031)
1.0 - 1.1 (0.040 - 0.043)
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GENERAL DESCRIPTION

ALTERNATOR STARTER MOTOR

!

066LV005

ALTERNATOR

The basic charging system is the IC integral regulator charging system.

The generator features a solid state regulator that is mounted inside the generator. All regulator
components are enclosed into a solid mold, and this unit along with the brush holder assembly is
attached to the slip ring end frame. The generator voltage setting cannot be adjusted.

STARTER MOTOR

The starter motor circuit is composed of a 4-pole 4-brush type direct current series motor, ignition switch
with safety lock, etc. The starter motor circuit utilizes negative ground polarity.

The starter engagement mechanism is of an integral type with the main switch fitted into the magnetic
switch that controls shifting of the starter pinion. The pinion incorporates an overrunning clutch.
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DISTRIBUTOR

TI7

N

/A

i

The 4Z series engine uses a full transisterized type. (Contact pointless type).

The distributor consists of the distributor shaft, the rotor shaft, the rotor head, the breaker assembly, the
reluctor, the governor flyweight, the pinion gear, and the vacuum control.

CHARGING CIRCUIT DIAGRAM

IGNITION WARNING
SWITCH LAMP

IC REGULATOR ASSEMBLY

®

A

I AU I,

D+
o X
jT— SUPPRESSOR ¢ b
12V BATTERY CAPACITOR
0.47 uF

DO6LV003
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IGNITION CIRCUIT

Starter Switch

oo

Distributor

- -

| !

| i

Ignition coil @ . /E |

‘ : / '90’ T

- | \g :
= : ) |
4 I OO
[ : _ i~ [
: Ignitor Generator ! signal :

" rotor |

| P |

. Q"

z | |
e e e |

Spark plug
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)| TORQUE SPECIFICATIONS

ALTERNATOR kg-m(lb.ft./N-m)

0.42(3.0/4.1) |

\

7.6(55/75) |

STARTER MOTOR kg-m(lb.ft./N-m)

0.6+0.1
(4.3£0.7 / 5.9+1.0)

[ 1.020.2 (7.2+1.4 / 9.8+2.0)

0.6+0.1 (4.3+0.7 / 5.9+1.0)
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ALTERNATOR
REMOVAL AND INSTALLATION

Read this Section carefully before performing any removal and installation procedure. This Section gives
you important points as well as the order of operation. Be sure that you understand everything in this

Section before you begin.

W Important Operations — Removal

Use a circuit tester to inspect the charging circuit before
removal.

Refer to “INSPECTION AND REPAIR” “CHARGING
CIRCUIT ON THE VEHICLE".

A Cooling Fan Belt
1) Loosen and remove the fan belt adjusting plate bolts

.

2) Remove the fan belt from the alternator drive pulley.

A Alternator

Remove the alternator bolt ® and the alternator @ from
the bracket.
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Important Operations — Installation

Follow the removal procedure in the reverse order to
perform the installation procedure. Pay careful attention
to the important points during the installation procedure.

A Alternator
1. Install the alternator to the bracket.
2. Tighten the alternator bolt to the specified torque.

Alternator Bolt Torque kg-m(lb.ft/N-m)
3.8+ 1.0(27.5+ 7.2/37.2 + 9.8)

A Cooling Fan Belt
1) Hold the alternator toward the engine.
2) Install the fan belt to the three pulleys.

® Crankshaft pulley
®@ Water pump pulley
® Alternator pulley

3) Adjust the fan belt tension.

® Use a bar to pull the alternator away from the
engine as far as possible.

®@ Use your hand to apply a pressure of 10 kg (22
Ib/98 N) to the area of the fan belt indicated by
the arrow in the illustration.

There should be from 8 — 12 mm (0.31 — 0.47 in)
of belt deflection.

4) Tighten the adjusting plate bolts to the specified
torque a little at a time in the numerical order shown
in the illustration.

Adjusting Plate Bolt Torque kg -m(lb.ft/N-m)
1.9+ 0.5 (13.7 + 3.6/18.6 + 4.9)
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DISASSEMBLY

Disassembly Steps

Blush and EE regulator
Through bolt

Pulley nut and washer
Pulley

Fan

Spacer

Rotor assembly

Wave washer

Screw

Bearing retainer

Front bearing

Support ring

13.
14.
15.
16.
17.
18.
19.
20.

Clip

Rear bearing
Front cover
Rear cover
Condenser
Stator

Battery terminal
Diode bridge
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DISASSEMBLY

1. Blush and EE regulator

2. Through Bolt

¢ Remove the through bolt.

e Insert the tip of a pry bar into the gaps between
the front cover and the stator core. Pry apart and
separate the front cover and rotor and the rear
cover and stator.

CAUTION:

Take care not to scratch or otherwise damage the stator
coil with pry bar.

Pulley Nut and Washer
Pulley

Fan

Spacer

Rotor Assembly
¢ Remove the rotor assembly from front cover.

Wave Washer
Screw

10. Bearing Retainer
11. Front Bearing
12. Support Ring

13. Clip

14. Rear Bearing

No gk

© ®

15. Front Cover

16. Rear Cover
¢ Remove the three retaining screws and the BAT
terminal.
e Separate the rear cover from the stator.

17. Condenser



ENGINE ELECTRICAL 6D-11

I NS
AN i
QY /“FW/
~.-.Illllll[l'-

AT

18.

19.
20.

Stator

¢ Cut the diode soldering points, then remove the

stator.
Battery Terminal
Diode Bridge
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INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part replacements if excessive wear or damage is discovered

during inspection.

L/O\ ROTOR ASSEMBLY
1. Inspection the slip ring faces for dirt and pitting.
E Wipe away any dirt with a clean cloth soaked in
alcohol.
Use a hand grinder to remove pitting.
@l 2. Measure the slip ring diameter.

If the slip ring diameter is less than the specified
limit, the slip rings must be replaced.

Slip Ring Diameter mm(in)
Standard Limit
27.0 (1.063) 26.0 (1.024)

@ 3. Measure the rotor coil resistance.
Rotor Coil Resistance at 20°C (68°F) Ohms
Standard
2.69

\'@ 1\

4. Check for continuity between the slip rings and the
rotor core or shaft.

If there is continuity, the entire rotor assembly must
be replaced.
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@’ STATOR COIL ASSEMBLY
1. Check for continuity across the stator coils.

If there is no continuity, the stator coils must be
replaced.

Resistance Between The Terminal “N” and
The Coil Ends (Reference) Ohms

Standard
0.14

2. Check for continuity between each stator coils and
@ the stator core.

If there is continuity, the stator coils must be
replaced.

@ DIODE
1. Measure the resistance between each diode

terminal and holder in forward and reverse
directions with the connection of the tester leads
switched. The diodes are normal if resistance is
nearly zero ohms in one direction and is infinitely
high in the other direction.

2. If a diode has no resistance or equal resistance in
both directions, it is defective and should be
replaced together with the holder.

BRUSH
1. Measure the brush length.

2. If the measured brush length is less than 5.5 mm,
the brush and the brush holder assembly must be
replaced.

There is a minimum brush length limit line stamped
into the brush.

Length mm(in)
Limit
3.8 (0.150)

3. Brush soldering precautions.
e Be sure to use 60/40 resin cored solder.
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+e| REASSEMBLY

»

Reassembly Steps

Al
2.

3.
AL,
5.
AG.
7.

8.

9.
10.

Diode bridge 11. Bearing retainer
Battery terminal 12. Screw

Rear cover A13. Through bolt

Stator 14. Spacer

Wave washer 15. Fan

Rotor assembly with rear bearing A16. Pulley

Clip A17. Pulley nut and washer
Support ring 18. Brush and IC regulator
Front cover 19. Condenser

Front bearing
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W Important Operations

1. Diode Bridge

~C )

i\é zg» A 4. Stator
é«é f:\\)\y 1) Solder together the rectifier and stator leads.
; (@ SD)Z) 4 Hold the diqde lead near the recth_‘ifer with a pair of
)\ —) long-nose pliers to protect the rectifier from heat.

Complete the soldering procedure as quickly as
possible.
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2) Install the rectifier/stator assemblies to the rear
cover.

Be absolutely sure that the washers and the
insulators are reinstalled to their original positions.

Hold the stator coil against the rear cover.
Do not allow the stator coil to fall free.

6. Rotor Assembly with Rear Bearing

13. Through Bolt

Q 1) Install the front cover and rotor assembly to the
rear cover.
Take care not to damage the rotor, the coil leads,
and the coil seal lip, and the splines.

2) Place the guide bar to the rear cover bracket hole.

3) Align the front cover bracket hole with the guide
bar.

Install the through bolt.
4) Tighten the through bolts to the specified torque.

Through Bolt Torque kg-m(lb.ft/N-m)
0.4+0.1 (2.9+0.7/3.9+1.0)
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16. Pulley
17. Pulley Nut and Washer
1) Carefully clamp the rotor in a vise.
2) Install the pulley and the pulley nut.
3) Tighten the pulley to the specified torque.
Pulley Nut Torque kg-m(lb.ft/N-m)
5.3+0.7 (38.3+5.1/51.9+6.9)

Note:

Take care not to damage the rotor when clamping it in
the vise.
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STARTER MOTOR

«»| |»«| REMOVAL AND INSTALLATION

Read this Section carefully before performing any removal and installation procedure. This Section gives

you important points as well as the order of operation. Be sure that you understand everything in this
Section before you begin.

W Important Operations — Removal

A Starter Motor
A Magnetic Switch Cable

1. Disconnect the battery cable @ and the grounding
cable @ from the battery terminals.

2. Disconnect the magnetic switch cable from the
terminal bolts. C

3. Disconnect the battery cable at the starter motor and
the ground cable at the cylinder body.

4. Remove the starter motor from the engine.

W Important Operations — Installation

Follow the removal procedure in the reverse order to
perform the installation procedure. Pay careful attention
to the important points during the installation procedure.

@\ A Starter Motor

1. Install the starter motor to the rear plate.

2. Tighten the starter motor bolts to the specified
torque.

Starter Motor Bolt Torque kg-m(lb.ft/N-m)
8.8+ 1.9 (63.6 + 16.6/86.2 + 18.6)

3. Reconnect the battery cable at the starter motor and
the grounding cable at the cylinder body.




6D-18 ENGINE ELECTRICAL

4. Reconnect the battery cable @ and the grounding
cable @.
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»| DISASSEMBLY

Disassembly Steps

Lead wire

Through bolt

Yoke assembly

Cover yoke

Brush and brush holder
Armature

Drive side housing

> > >
Nogpwn =

A 8.
A 9.
A 10.
A 11,
A 12,

13.

Overrunning clutch
Return spring
Steel ball

Idle pinion
Retainer and roller
Magnetic switch
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\'7 Important Operations
V. 1. Lead Wire
Disconnect the lead wire at the magnetic switch.

3. Yoke Assembly
Pull the magnetic switch from the yoke.

5. Brush and Brush Holder

1) Use a pair of long-nose pliers to compress the
spring end.

Remove the brushes from the yoke.
2) Remove the brush holder from the yoke.

6. Armature

Tap on the yoke end with a soft mallet to remove the
armature from the yoke.

7. Drive Side Housing
1) Remove the two screws from the drive housing.
2) Pull the drive housing from the magnetic switch.
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8. Overrunning Clutch

Remove the overrunning clutch from the drive side
housing.

9. Return Spring
Remove the return spring from the magnetic switch.

10. Steel Ball
Remove the steel ball from the overrunning clutch.

11. Idle Pinion
Remove the idle pinion from the drive side housing.

12. Retainer and Roller
Remove the retainer from the housing.
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[®| INSPECTION AND REPAIR

Make necessary correction or parts replacement if wear, damage or any other abnormal condition is found
through inspection.

ARMATURE
L

1. Measure the commutator run-out.

Replace the commutator if the measured run-out
exceeds the specified limit.

Commutator Run-out mm(in)
Standard Limit
0.02 (0.0008) 0.05 (0.0020)

@ 2. Check the commutator mica segments for excessive
wear.

3. Measure the mica segment depth.

Mica Segment Depth mm(in)
Standard Limit
0.5—0.8 (0.028—0.035) 0.2 (0.008)

If the mica segment depth is less than the standard
but more than the limit, the commutator may be
reground.

Incorrect

If the mica segment depth is less than the limit, the
commutator must be replaced.

@, 4. Measure the commutator outside diameter.

Commutator Outside Diameter mm(in)
Standard Limit
35 (1.378) 34 (1.339)

If the measured outside diameter is less than the
specified limit, the commutator must be replaced.
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5. Test the armature for short circuiting.
1) Place the armature in a growler tester.
2) Hold a hacksaw blade against the armature core.
Slowly rotate the armature.

If the armature has a short circuit, the hacksaw
blade will vibrate.

Replace the armature if there is a short circuit.

6. Use -a circuit tester to check the armature for
grounding.

1) Hold one probe of the circuit tester against the
commutator segment.

2) Hold the other circuit tester probe against the
armature core.

If the circuit tester indicates continuity, the
armature is grounded.

The armature must be replaced.

7. Use the circuit tester to check the armature for
continuity.

1) Hold the circuit tester probes against two
armature core segments.

2) Repeat Step 1 at different segments of the
armature core.

There should be continuity between all
segments of the armature core. *

If there is not, the armature must be replaced.

YOKE

1. Use a circuit tester to check the field winding ground.

1) Hold one circuit tester probe against the field
winding end or brush.

2) Hold the other circuit tester probe against the
bare surface of the yoke body.

There should be no continuity.
If there is continuity, the field coil is grounded.
The yoke must be replaced.

2. Use the circuit tester to check the field winding
continuity.

1) Hold one circuit tester probe against the “C”
terminal lead wire.

2) Hold the other circuit tester probe against the
field winding brush.

There should be continuity.

If there is no continuity, the yoke must be
replaced.
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BRUSH AND BRUSH HOLDER

1.

Use a vernier caliper to measure the brush length
(four brushes).

Replace the brushes as a set if one or more of the
brush lengths is less than the specified limit.

RS

»e

Brush Length mm(in)
Standard Limit
Other 15.0 (0.590) 10.0 (0.394)
2. Use a circuit tester to check the brush holder

insulation.

Touch one probe to the holder plate and the other
probe to the positive brush holder.

There should be no continuity.

. Inspect the brushes for excessive wear.

If the negative brushes have excessive wear, the
entire brush holder assembly must be replaced.

If the positive brushes have excessive wear, only the
brushes must be replaced.

Brush Replacement
Brush Removal

1.

Use a pair of side cutters to cut the lead wire from
the brush.

File away any foreign matter clinging to the edge of
the lead wire.

Remove the brushes from the brush holder.

Brush Installation

1.
2.
3.

Install the new brushes.
Straighten the bent portion of the clip.

File away any foreign matter clinging to the clip
surface.
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Place the lead wire in the clip.

Bend the clip shut.

Solder the brush lead.

Repeat the procedure for each of the brushes.

N o a s

OVERRUNNING CLUTCH

1. Inspect the overrunning clutch gear teeth for
excessive wear and damage.

Replace the overrunning clutch if necessary.

2. Rotate the pinion clockwise.
It should turn smoothly.

3. Try to rotate the pinion in the opposite direction.
The pinion should lock.

BEARING

Inspect the bearings for excessive wear and damage.
Replace the bearings if necessary.

MAGNET SWITCH

The following tests must be performed with the starter
motor fully assembled.

The yoke lead wire must be disconnected from the “C”
terminal.

To prevent coil burning, complete each test as quickly as
possible (within three to five seconds).

Pull-Out Test

1. Connect the battery negative test leads to the starter
motor body and the “C” terminal.

2. Touch the battery positive test lead to the “50”
terminal.

If the magnetic switch function is satisfactory, there
will be a strong magnetic force moving the pinion
away from its home position.
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Hold-In Test
1. Connect the battery negative test lead to the starter
motor body.
2. Touch the battery positive test lead to the “50”
terminal.

If the magnetic switch function is satisfactory, there
will be a strong magnetic force moving the pinion
away from its home position.

Return Test

1. Connect the battery negative test lead to the starter
motor body and the “50” terminal.

2. Touch the battery positive test lead to the “C”
terminal.

If the magnetic switch function is satisfactory, there
will be a strong magnetic force moving the pinion
toward its home position.
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REASSEMBLY

U |

Reassembly Steps

Magnetic switch
Retainer and roller
Idle pinion

Steel ball

Return spring
Overrunning clutch
Drive side housing

> >
Nooabkwdn =

> > >

> >
S w©w

A11.
A 12,
13.

Armature

Brush and brush holder
Cover yoke

Yoke assembly
Through bolt

Lead wire
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Idle Gears

W Important Operations

2. Retainer and Roller
3. Idle Pinion

5. Return Spring

6. Overrunning Clutch

Apply grease to the moving and sliding surfaces of each
of the parts.

7. Drive Side Housing
Tighten the drive housing screws to the specified torque.
Drive Housing Screw Torque kg-m(lb.ft/N-m)
1.0+0.2(7.2+1.4/9.8 + 2.0)

8. Armature
Apply grease to the armature shaft bearings.
Do not allow the grease to touch the armature.

Grease on the armature will result in power loss and
damage.

9. Brush and Brush Holder

Install the brushes and the brush holder to the yoke and
the armature.

Keep the brushes free of grease and other foreign
material.



ENGINE ELECTRICAL 6D-29

11. Yoke Assembly

Install the yoke assembly to the magnetic switch.
Be sure to use a new O-ring.

Do not attempt to reuse the old O-ring.

12. Through Bolt
@\ Tighten the through bolts to the specified torque.

Drive Housing Screw Torque kg -m(lb.ft/N-m)
1.0+ 0.2(7.2+1.4/9.8 + 2.0)

Operating Test
@' Perform the operating test after reassembly of the

A v starter motor.
{ 1. Clamp the assembled starter motor securely in a
' vise.
4 L 2. Connect a standard 12-volt battery, a voltmeter, and

an ammeter to the starter motor.

3. Apply battery voltage to the starter motor.

Pinion position should change immediately.

The starter motor should operate smoothly.
Test Conditions
Applied Voltage \% 115
Amperage (A) Less than .90

Starter Motor Operating

Speed (rpm) More than 3,000
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DISTRIBUTOR

«%| |»«| REMOVAL AND INSTALLATION

Read this Section carefully before performing any removal and installation procedure. This Section gives
you important points as well as the order of operation. Be sure that you understand everything in this
Section before you begin.

Important Operations

Mark the distributor flange and cylinder head side. then
remove the distributor.

A Distributor

1) Move the No. 4 cylinder to TDC on the compression
stroke.

=L Align the camshaft pulley setting mark @ with the
front plate setting mark @.

:1 2) Apply engine oil to the O-rings.

3) Align the distributor case setting mark ® with the
distributor shaft setting mark @.

Q 4) Install the distributor to the cylinder head.

Align the distributor shaft setting mark with the
cylinder head setting mark ®.

5) Tighten the distributor bolts to the specified torque.
Distributor Bolt Torque kg-m(Ib.ft/N-m)
1.9+ 0.5(13.7 + 3.6/18.6 + 4.9)
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«»| DISASSEMBLY/

+¢| REASSEMBLY

(Except Switzerland, Sweden & Germany, Chili (From ‘92))

Disassembly Steps

Distributor cap
Gasket

Rotor

Ignitor screw

Dust proof cover
Ignitor

Signal generator screw
Signal generator
Vacuum advancer
Breaker plate screw
Breaker plate
Flyweight spring
Pad and screw
Signal roter shaft
Flyweight and clip
Gear and pin
Washer

Shaft

Housing

Reassembly

To install the distributor, follow the
removal procedure in reverse order.
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Important Operations

<

4. Ignitor screw
Remove the ignitor screws from housing.

7. Signal generator screw
Remove the signal generator from breaker plate.

9. Vacuum advancer

Remove the circlip fixing the vacuum advancer rod and
remove the vacuum advancer.

16. Gear and pin
Break away caulking on the gear and remove the pin.
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|| INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part replacements if excessive wear or damage is discovered
during inspection.

Distributor
1. Distributor Cap
Remove the distributor cap and check the following:

1) Check the center electrode @ and the side
electrode @ for burning and corrosion.

2) Check the rotor ® for excessive wear and
burning.

3) Check the center carbon @ for excessive wear
and cracking.

Replace the parts as required.

2. Air Gap
@' Use a feeler gauge to measure the clearance
between the signal generator @ and the distributor
cam @.

If the measured value is outside the specified value,
adjust the air gap by loosening the two screws ®
and moving the bracket.
Air Gap ) mm(in)
0.2 — 0.4 (0.008 — 0.016)

II‘II

Vacuum Advancer
@' 1. Remove the distributor cap and the igniter cover.

2. Disconnect the high tension cable from the
distributor side terminal.

3. Move the high tension cable end to the coil fixing
screw and keep the clearance about 5 mm.

Governor
—_— 1 |
1. Check the rotor shaft for excessive looseness.

‘ / If the shaft is excessively loose, the governor is
~_ = /

defective and must be replaced.

2. Turn the rotor shaft clockwise 1/4 of a turn and
release it.

The rotor shaft should spring back.

If the shaft does not spring back, the governor is
defective and must be replaced.
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%

INSPECTION ON THE VEHICLE

Signal Generator

Set the key switch to “OFF” position.
Remove the distributor cap.

Measure resistance across the signal generator
terminals between red and white.
Q

Standard resistance 140 — 180

Ignitor

1.

Remove the distributor cap.

2. Disconnect the ignition coil high-tension cable at the

distributor side, and maintain a 5 to 6 mm gap
between the cable end and the ground.

Connect a 1.5-volt dry cell battery to the red
terminal ignitor at its (+) side and to the white
terminal of ignitor at its (—) side.

4. Turn the key switch to the “ON” position.

The ignitor is considered normal when spark are
generated between the high-tension cable and the
ground when one connected is disconnected.

Do not apply voltage to the ignitor for more than 3
seconds.
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«-:-» DISASSEMBLY (For 4ZD1)

(For Switzerland, Sweden, Germany and Chili (From '92))
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Disassembly Steps

A 1. Distributor cap 9. Breaker plate
2. Distributor rotor 10. Housing gasket
3. Distributor lead wire A 11. Roll pin
A 4. Vacuum control A 12. Pinion gear and gasket
A 5. Retractor 13. Distributor shaft
6. Breaker plate, magnet and unit 14. Rotor shaft
7. Distributor magnet A 15. Governor flyweight and spring
8. Distributor unit 16. Distributor housing
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\!/

Important Operations

1.

1
2.
3

4.

Distributor Cap

. Remove the distributor cap fixing screw.

Remove the distributor cap and the rotor.

. Pull the carbon points from the distributor cap.

Vacuum Control

Remove the ground terminal and vacuum control
mounting screw.

11.
12.

Retractor

. Pry loose the retractor outer cover.

Insert a screwdriver into the lower side of the
retractor.
Pull the retractor free.

Roll Pin
Pinion Gear and Gasket

Break away the staking on the gear set and remove the

pin.

File off staked end of the roll pin, then drive out the roll
pin toward the opposite side.

15.

Governor Flyweight and Spring

Remove the governor weight and the springs from the
shaft.
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[®

INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part replacements if excessive wear or damage is discovered

during inspection.

A

Distributor Cap

Check the distributor cap and rotor for cracks and
carbon tracks. Check the distributor cap center contact
for wear. Center contact should be 2.2 mm (0.087 in) or
longer.

Air Gap

Using a feeler gauge, measure the air gap between the

pick-up coil projections.

Air Gap mm(in)
0.3 — 0.5 (0.012 — 0.020)

Adjust air gap if necessary. i
Loosen the two screws and move the ignitor until the
gap is correct. Tighten the two screws and check the air

gap.

Governor Control

Turn the rotor shaft counter-clockwise, release it, and
check that the rotor returns slightly clockwise.
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+¢| REASSEMBLY
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Reassembly Steps

1. Distributor housing 9. Distributor magnet
A 2. Governor flyweight and spring 10. Breaker plate
A 3. Rotor shaft A 11. Breaker plate, magnet, and unit
4. Distributor shaft A 12. Retractor
A 5. Pinion gear and gasket 13. Distributor lead wire
A 6. Roll pin A 14. Vacuum control
7. Housing gasket 15. Distributor rotor
8. Distributor unit 16. Distributor cap
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Important Operations

2. Governor Flyweight and Spring

Attach the governor spring to the shaft spring hanger
pin. The smaller tapered ends of the spring (both ends)
should be secured to the lower side of the hook.

3. Rotor Shaft

Carefully align the rotor shaft @ notches and the
distributor shaft @ notches when installing the rotor
shaft.

5. Pinion Gear and Gasket
6. Roll Pin

1. Carefully align the pinion gear pin hole and
distributor shaft pin hole.

2. Set the pinion gear with gasket to the distributor
shaft.

3. Insert the roll pin into the pin hole.
4. Caulk the roll pin both side.

11. Breaker Plate, Magnet, and Unit

Carefully align the scribe marks on the breaker plate and
the housing.
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Rotor shaft 12. Retractor

The roll pin notch and the retractor notch must be
parallel when the roll pin is inserted into the retractor.

Retractor

Rol! pin

14. Vacuum Control

Vacuum Advancer
Apply vacuum and check that the vacuum advancer

moves.
l
e ‘ Jo
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IGNITION COIL

«%| |*«| REMOVAL AND INSTALLATION

Read this Section carefully before performing any removal and installation procedure. This Section gives
you important points as well as the order of operation. Be sure that you understand everything in this
Section before you begin.

Removal Steps Installation Steps
1. High-tension cable To install, follow the removal procedure
2. Lead (positive and negative in the reverse order.
terminals)

3. Attaching bolt
4. Ignition coil
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TROUBLESHOOTING

Refer to this Section to quickly troubleshoot and repair engine electrical problems. Each troubleshooting
chart has three headings arranged from left to right.

(1) Checkpoint (2) Trouble Cause (3) Countermeasure
This Section is divided into five sub-sections:
1. Charging and Noise Problem
1) Noise charging takes place.
2) Battery overcharging
3) Battery undercharging
4) Charging current unstable
5) Noise

2. Starter Switch and Starter Motor Faulty
1) Solenoid switch does not work when starter switch is turned on.
2) Pinion engages ring gear properly, but engine will not turn over.
3) Pinion gear does not properly engage ring gear.
4) Starter motor does not stop when starter switch is turned off.
5) Excessive sparking at commutator

3. Ignition Faulty
1) No spark occurs.
2) Spark occurs irregularly or jump across gap of only 1 to 2 mm (0.04 to 0.08 in).
3) Spark jumps across gap of 5 mm (0.2 in) or more.

4. Rough Engine Running
1) Engine misfires regularly.
2) Engine knocks regularly.
3) Engine lacks power.
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1. CHARGING AND NOISE PROBLEM

1) NO CHARGING TAKES PLACE

Checkpoint Trouble Cause Countermeasure
. NG Broken or defective Repair the terminal and/
Terminal and connector .
terminal and/or connector or connector
OK
. NG .
Part ground condition Poorly grounded Repair the grounded
OK
Brush contact with slip ring NG P.oorly brush contact with slip Repair or replqce _the brush
ring contact with slip ring
OK
. NG . . .
Stator coil Opened or burned stator coil Repair or replace the stator coil
OK
. NG . . .
Rotor coil Opened or burned rotor coil Repair or replace the rotor coil
OK
. NG . . .
Diode Defective diode Replace the diode
OK
NG .
IC regulator Defective Replace
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2) BATTERY OVERCHARGING

Countermeasure

Repair or replace the terminal

Checkpoint Trouble Cause
B” and “F” terminal circuit Shorted terminal circuit
OK
NG . .
IC regulator Voltage adjusted too high

3) BATTERY UNDERCHARGING

Replace

Countermeasure

Tighten the terminal

Adjust or replace the V-belt

Correct or replace the brush
holder

Checkpoint Trouble Cause
Terminal NG Loosen terminal
OK
V-Belt NG Slipping V-belt
OK
Brush contact with slip ring NG Pc_)orl.y brush contact with
slip ring
OK
Rotor coil NG Shorted rotor coil
OK

Continued on the next page

Correct or replace the rotor coil
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Checkpoint

Continued from the previous page

Trouble Cause

Countermeasure

Repair or replace the stator coil

Replace the diode

Use higher capacity alternator

OK
. NG .
Stator coil Coil shorted or opened stator
OK
Diode NG Defective diode
oK
. NG . .
Electrical load Excessive electrical load
oK
NG

IC regulator

Voltage adjusted too low

Replace
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4) CHARGING CURRENT UNSTABLE

Checkpoint

Trouble Cause

Countermeasure

Tighten the terminal

Adjust the V-belt

Repair or replace the brush
contact

Repair or replace the rotor coil

Repair or replace the stator coil

coil and diode

Terminal connection NG Loose terminal
OK
V-belt NG Loosen V-belt
OK
. . NG . L
Brush contact with slip ring Poor brush contact with slip ring
OK
. NG .
Rotor coil Shorted or opened rotor coil
OK
. NG .
Stator coil Shorted or opened stator coil
OK
Connection between stator NG | Loose connection between stator

coil and diode

Repair the connection
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5) NOISE

Checkpoint

Trouble Cause

Countermeasure

Repair the parts mount

Replace the V-belt

Replace the bearing

Replace the diode

Parts mounting condition NG Loose parts mount
OK
V-belt NG Defective V-belt
OK
Bearing NG Defective bearing
OK
Diode NG Defective diode
OK
Stator coil NG Shorted stator coil

Repair or replace the stator coil
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2. STARTER SWITCH AND STARTER MOTOR FAULTY

1) SOLENOID SWITCH DOES NOT WORK WHEN STARTER SWITCH IS TURNED ON

Checkpoint Trouble Cause Countermeasure
NG
Battery Battery charge too low Recharge the battery
OK
Starter circuit NG Op_ened circuit, poorly connected, Repair or replac_e the circuit,
or incorrectly wired connector, or wire

OK
. N i tarter switch contact .
Starter switch G Defectlve starter swi ntac Replace the starter switch
point
oK
. . . N or burned magnetic . .
Magnetic switch coil G Opfened T bur an Replace the magnetic switch
switch coil d

OK

Plunger shaft NG Bent or binding plunger shaft Repair or replace the plunger shaft
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2) PINION ENGAGES RING GEAR PROPERLY BUT ENGINE WILL NOT TURN OVER

Checkpoint Trouble Cause Countermeasure
NG
Battery Battery charge too low Recharge the battery
OK
Brush contact with commutator NG Poor brush contact with Repair or replace the commutator
commutator
OK
. NG I . .
Pinion clutch Slipping pinion clutch Replace the pinion clutch
OK
. . NG A . . ) .
Armature field coil Defective field coil Repair or replace the field coil

3) PINION GEAR DOES NOT PROPERLY ENGAGE RING GEAR

Checkpoint Trouble Cause Countermeasure
NG
Battery Battery charge too low Recharge the battery
OK
Pinion gear teeth and ring NG Worn or damaged pinion gear Replace the pinion gear and
gear teeth and ring gear ring gear
OK
. NG . . . L
Pinion gear movement Incorrect pinion returning Repair the pinion

Continued on the next page
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Checkpoint

Continued from the previous page

OK

Trouble Cause

Countermeasure

Armature shaft

NG

Defective bearing

Replace the bearing

4) STARTER MOTOR DOES NOT STOP WHEN STARTER SWITCH IS TURNED OFF

Checkpoint

Trouble Cause

Countermeasure

Engage switch contact point

NG

Seized engage switch

Repair or recharge the engage
switch contact point

OK

Starter switch

NG

Defective starter switch

Replace the starter switch
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5) EXCESSIVE SPARKING AT COMMUTATOR

Checkpoint

Trouble Cause

Countermeasure

Repair or replace the commutator

Correct or replace the commutator

Repair or replace the commutator

Replace the armature or bearing

. N Poor h contact with
Brush contact with commutator N brush contact w
commutator
OK
NG Commutator segment or under-
Commutator )
cut phenol resin protected
NG Loose commutator
OK
N n- ue to uneven we
Armature shaft N Bu ou.td ar
in bearing
OK
NG

Brush holder

Loose mount

Repair the mount
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1) NO SPARK OCCURS

Checkpoint

3. IGNITION FAULTY

Trouble Cause

Countermeasure

High-tension cable NG Desconnected high-tension cable Connect the high-tension cable
NG . . .
Poorly cable insulated Replace the high-tension cable
OK
NG .
Spark plug Defective spark plug Replace the spark plug
NG .
Fouled spark plug with carbon Clean or replace the spark plug
OK
Distributor NG B_roken or grounded primary Repair or replace the distributor
side lead
NG Poorly insulated distributor cap Replace the distributor
or rotor
OK
- . NG Lo . L .
Ignition coil Shorted or opened ignition coil Replace the ignition coil
NG

Broken primary coil lead

Repair the primary coil lead
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2) SPARK OCCURS IRREGULARLY OR JUMPS ACROSS GAP OF ONLY 1 to 2 mm
(0.04 to 0.08 in)

Checkpoint Trouble Cause Countermeasure

Ignition coil NG Shorted ignition coil Replace the ignition coil

3) SPARK JUMPS ACROSS GAP OF 5 mm (0.2 in) OR MORE

Checkpoint Trouble Cause Countermeasure
NG . .
Spark plug Excessive spark plug gap Adjust or replace the spark plug
NG Fouled spark plug with carbon Clean or replace the hotter type
spark plug
NG -
Broken porcelain insulator Replace the spark plug
NG

Worn out spark plug electrode Replace the spark plug
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4. ROUGH ENGINE RUNNING

1) ENGINE MISFIRES REGULARLY

Countermeasure

Clean or replace the distributor
cap or rotor

Replace the lead wire

Repair distributor shaft

Replace the ignition coil

Replace the lead wire

Checkpoint Trouble Cause
" NG o .
Distributor Distributor cap and rotor leaking
NG Broken lead wire
NG Distributor shaft loosened
OK
- - . NG Lo .
Ignition coil high-tension cable Shorted ignition coil
NG Broken primary lead wire,
defective insulator
OK
NG .
Spark Plug Defective spark plug
NG Leaking insulator nose

Clean or-install hotter type plug

Replace the spark plug
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2) ENGINE KNOCKS REGULARLY

Checkpoint

Trouble Cause

Countermeasure

Adjust the ignition timing

Replace with the colder type
spark plug

Replace the distributor

Replace the governor

Countermeasure

Adjust the ignition timing

Replace the spark plug

Ignition timing NG Ignition timing too advance
OK
NG .
Spark plug Spark plug running too hot
OK
Distributor NG Bro-ken or unhooked governor
spring
NG Worn governor pin hole
3) ENGINE LACKS POWER
Checkpoint Trouble Cause
T NG S
Ignition timing Improper ignition timing
OK
NG .
Spark Plug Defective spark plug
OK
o NG - .
Distributor Inoperative governor function

Replace the governor
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6E-2 EMISSION CONTROL

MAIN DATA AND SPECIFICATIONS

Engine 4ZD1 4ZE1

AIR INJECTION REACTOR SYSTEM (AIR)
Air pump data

Construction Positive displacement type
Number of vanes 2
Relief operating pressure kg/cm?2(psi/kPa) 0.20-0.35

(2.84 - 4.98/19.6 — 34.3)

EXHAUST GAS RECIRCULATION SYSTEM (EGR)
EGR valve operating negative pressure

Starting mmHg(inHg) *50 (1.9) -
60 (2.3)
Fully opened mmHg(inHg) *100 (3.9) -
140 (5.4)
Thermal vacuum valve opening temperature °C(°F) Over 46 to 54 (115 to 129)
* Back pressure transducer
Control pressure mm Aq(in Aq) OFF =253.5 (2.1) -
ON 281.5(3.2)
THERMOSTATICALLY CONTROLLED AIR (TCA)
CLEANER SYSTEM
Thermo sensor operating temperature (For EC)
Starting °C(°F) 38 (100)
Fully opened °C(°F) 44 (111)
ldle compensator operating temperature (For EC)
Starting °C(°F) 46 (115)
Fully opened °C(°F) 52 (126)
Thermo valve temperature (Except EC)
Starting mmHg(inHg) 40 (104)
Fully opened mmHg(inHg) 70 (158)

EVAPORATIVE EMISSION CONTROL SYSTEM (EEC)
Check and relief valve operating pressure
Check valve open negative pressure mmHg(inHg) 20 to 40 (0.8 to 1.6)
Relief valve open negative pressure mmHg(inHg) 5to 20 (0.2 to 0.8)
Canister purge control valve operating pressure
Purge control valve open mmHg(inHg) 180 to 220 (7.1 to 8.7)

*For Europe and Chile (From ‘92) specification
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GENERAL DESCRIPTION

COMPONENT LAYOUT

AIR SWITCHING VALVE AIR PUMP CARBURETOR

O ! G2 | BATTERY

BACK PRESSURE TRANSDUCER*

F N EGR VALVE
© > COOLANT TEMP.SW.(EFE)*

. / |_MIXTURE CONTROL VALVE
-
%3 Lo ' e
= -
C @f@é

|+ CANISTER

SENSOR;ENGINE SPEED EVAP.CHECK
& RELIEF VALVE

OXIDIZING CATALYTIC CONVERTER*

Note:
* marked parts are equipped with only for Europe and Chile (From "'92) Models.
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SYSTEM DIAGRAM

To Charge Relay
Relay

e To Starter C

Carburetor

Auto choke

Ppil

/DT
?b Coolant
temp. sw.
PTC ==

Relay EFE
70° %

= l @ ' Slow cut solenoid
ZI=  heater p———

Accel sw. Clutch sw. Transmission sw. __,_

07 B.P. Transducer ¢«

Mixture control vaive

Gus filter
/_ EGR valve

o4 7 o4

Thermal vacuum valve

2 604

Igniti [
lgnition \_ 8 - Check valve ib
5 E] }

Air pump

.

000
Battery

Air 000 NOTE: < Swiss/Sweden (until ‘90) and

switching Chile (From "92) models only,
vaive

Distributor

.||——| |I|.>~—-—-||I

The emission control system is designed to prevent discharging of harmful gases directly into the open
air. The emission control system consists of: an Air Injection Reactor (AIR) System, an Exhaust Gas Recir-

culation (EGR) System, a Thermostatically Controlled Air (TCA) Cleaner System, a Positive Crankcase Ven-
tilation (PCV) System and an Evaporative Emission Control System (EEC).
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VACUUM HOSE ROUTING DIAGRAM

To
Fuel Tank
Check and Distributor
] eck an
* Canister Relief Valve
[sex
Filter Q)

Purge Hose V /\
~ Carburetor
Mixture < ! >>

® Vacuum Motor

PCV Hose

Control
Valve
M
Ve Thermo
EGR Valve Valve Air Bypass Valve
B PCV J
Valve

Check Valve EB J

\
Thermal OQ
Vacuum - ((
Valve
T=— Air Pump
L=<

* Canister for Europe, Chile and Saudi Arabia
® Parts on air cleaner
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SYSTEM PURPOSE

System Ci::)ifn Purpose
Positive Crankcase Ventilation PCV Reduces blow-by gas (HC)
Evaporative Emission Control EEC Reduces evaporative HC
Air Injection Reactor AIR Reduces HC and CO
Mixture Control Valve MCV Reduces HC and CO
Exhaust Gas Recirculation EGR Reduces NOx
Carburetor Feed Back — Maintains air/fuel ratio TWC and reduces HC, CO
and NOx in TWC

Oxidizing Catalytic Converter OcCC Reduces CO and HC
Three-way Catalytic Converter TWC Reduces HC, CO and NOx
Thermostatically Controlled Air TCA Improve fuel combustion and driveability
Cleaner
Auxiliary System

Early Fuel Evaporation EFE Improve vaporization and cold-driveability

Coasting Fuel Cut — Prevents overheating OCC and/or TWC, and after

burning

Coasting Richer - Reduces HC

Vacuum Control (Ignition Timing) - Improve driveability at engine cold

VsV

APPLICATION CHART
EFE |MCV | AIR | EEC | EGR | TCA | PCV FCS CRS |0OCC |TWC
SWISS & | Until "90 o o} e} o} o} e} e} o — o —
SWEDEN | From 91 e} o e} e} o} o o) e} — — e}
Germany (From "92) o o o o o o o o — - o
Combatiromsy | ° ool o | = |°]|-
EUROPE with UK (Until '92) | — e} e} — o e} o} — e} — —
SAUDI ARABIA — o o} o ¢} o) o} — e} — —
e} o}
SOUTH AFRICA — — - — — e} o) From ‘89 | Until ‘88 | — —
SINGAPORE — o o} — o o} e} — e} — —
0 o}
othgRs | Do | 2| o | o |Fomeo|uniies| | _
For 4zD1 Until 90 | Erom 91

All Europe (From '93) o o) o o) o) o) o) o) — - o)
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POSITIVE CRANKCASE VENTILATION (PCV) SYSTEM

Air Cleaner

-
-

Carburetor

Intake Manifold

-+—— Blow-By Gas
<——— Fresh Air

<—= Blow-By Gas &
Fresh Air

Flame Arrester

PCV Valve
————
f Baffle Plate
O Head Cover
WO 4

Engine not Running or Backfiring

O PCV VALVE IS CLOSED

Normal Operation

O PCV VALVE IS OPEN
O VACUUM PASSAGE IS LARGE

Idling or Decelerating

O PCV VALVE IS OPEN
O VACUUM PASSAGE IS SMALL
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[®| INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part replacements if excessive wear or damage is discovered
during inspection.

PCV VALVE

1. Blow air through the PCV valve from the cylinder
head side.

The air must pass freely through the valve.
If it does not, the valve must be replaced.

Cylinder Head
Side

2. Blow air through the PCV valve from the intake
& manifold side.

The valve must resist the flow of air.
If it does not, the valve must be replaced.
DANGER:

NEVER SUCK AIR THROUGH THE P(‘)V:VALVE. THE
INHALATION OF PETROLEUM SUBSTANCES FROM
THE VALVE CAN CAUSE SERIOUS INJURY.

‘ Intake Manifold
Side

PCV HOSE AND CONNECTION

Check the hose and connections for cracking, leakage,
and other damage.
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EVAPORATIVE EMISSION CONTROL (EEC) SYSTEM

COMPONENT LAYOUT

(For Europe and chile)

Ventilation Valve .
Check & Relief Valve To. Inlet Manifold

Ventilation

'. Valve
/ Carb Float Side

Carb Vent Switcing
Valve Side

Canister

Vacuum Signal —-—

) Fuel Vapor —_—
Air Cleaner Ambient Air ——-—=

Check & Relief Valve

I Vent
N S:vri‘tching
S— e
0.0 S

U& ke o

Charcoal
canister

Roll Over &
Float Valve

Fuel Tank
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At Stop Engine

Purge Control e

i} Atmosphere

Vapor (From
Fuel Tank)

Charcoal Canister on Running

Carburetor Timed Vacuum =)=
Vapor (To Intake Manifold) s s

Orifice
Activated Carbon

Grid

Atmosphere 1!

Chack and Relief Valve

Upper
Spring ﬁ PP

Valve

To Charcoal

Canister

CHARCOAL CANISTER

The charcoal canister is filled with activated carbon. This
carbon stores up fuel vapors coming from the carburetor
and the fuel tank.

The canister also has a purge control valve. This valve
serves to purge fuel vapor from the activated carbon so
that it can be delivered to the intake manifold.

The purge control valve diaphragm is activated by a car-
buretor timed vacuum.

When the engine is not running, the diaphragm spring
holds the purge control valve closed.

When the engine is running, the carburetor timed
vacuum is applied to the diaphragm. If the vacuum
exceeds the specified value, the diaphragm opens the
purge control valve. The fuel vapor from the activated
carbon is then delivered to the engine intake manifold.
The fuel vapor purge rate is regulated by the engine
intake manifold vacuum and the purge' control valve
orifice.

CHECK AND RELIEF VALVE

When the engine is not running.

The fuel vapor taken up into the roll over fuel trap is fed
into the check and relief valve. When the pressure of
the fuel vapor reaches 20—40 mmHg (0.8—1.6 inHg), the
check valve opens, allowing the vapor into the canister.
While the check valve is held open, the valve at the air
cleaner side remains closed, preventing the flow of
vapor into the air cleaner.

When the engine is running.

When negative pressure is developed in the fuel tank
and the difference of pressure between the relief side
and fuel tank becomes 5.0—20 mmHg (0.2—0.8 inHg),
the relief valve opens, allowing ambient air from the air
cleaner into the fuel tank. This ambient air replaces the
vapor within the fuel tank, bringing the fuel tank back
into an atmospheric pressure condition.
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Ignition SW ““OFF’* (at Stop Engine)

-

Vent
Passage

Vent Switching
Valve

Float Chamber

I
[T

Ignition SW “ON"" (on Running Engine)

Fuel Vapor
to Engine

VENT SWITCHING VALVE (Europe and Chile)

This is an electrically operated solenoid valve built into
the carburetor.

When the engine is not running, the valve opens to
introduce fuel vapor into the charcoal canister.

When the engine is running, the valve closes to block
the flow of ambient air from the charcoal canister to the
carburetor.

VENTILATION VALVE (Europe and Chile)

To improve hot fuel handling an ventilation valve is
provided and connected to float chamber via rubber
hose. This ventilation valve is opened only in W.O.T.
condition, supplying ambient air to float chamber to
prevent fuel spew.
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[®

INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part replacements if excessive wear or damage is discovered
during inspection.

To
Carburetor

Check & Relief Valve

===ss

-

g\ From

Carburetor

Canister

PURGE CONTROL VALVE FUNCTION

Remove the canister and inspect the functions of the
purge control valve by the method shown below.
Replace if found to be defective.

1. When 0.53 kg/cm? (7.5 Ibs./in?) positive pressure is
applied to the part marked “V.C.”, there should not
be an air leak from the diaphragm:

2. Apply 380 mmHg (14.96 inHg) negative pressure to
the port marked “PURGE” and maintain negative
pressure.

Negative pressure is gradually applied to the port
marked “V.C.”. If the purge control valve begins to
open at pressure between 180 to 220 mmHg (7.1 to
8.7 inHg), the purge control valve is functioning
normally.

FUEL VAPOR LINE, FUEL TANK, AND FILLER CAP

1. Look for loose connections, sharp bends, or
damage.

2. Look for deformation, cracks, or fuel leakage.

ROLL OVER & FLOAT VALVE

Check roll over & float valve for fuel leaks, distortion,
dents, and orifice clogging; replacce if necessary.

INSPECTION OF VENTILATION VALVE
(Switzerland and Sweden)

1. Apply vacuum (40~45 mmHg) to the port ® by.
using mighty pack.

2. Check to see that air flows freely through the ports
and ©.

If a problem is found, replace the ventilation valve.
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AIR INJECTION REACTOR (AIR) SYSTEM

COMPONENT LAYOUT

For Switzerland and Sweden (Until ‘90 model)/Chile (From "92 model)

Air Cleaner

Check Valve Air Manifold

Air Control VSV

Air Pump
Air Switching Valve g
A \

AIR “OFF” AIR “ON”

Mixture Control Valve

Mixture Control Valve

Carburetor Carburetor

Air Cleaner :Air Cleaner

‘OCC Converter

Air Switching
Valve

Vacuum Switching Valve

To reduce HC and CO emissions, this system draws air into the exhaust ports to accelerate oxidation.
During heavy engine load conditions (near Wide Open Throttle), the air switching valve diverts the air
from the air pump to the air cleaner to prevent a possible converter overtemperature condition. This
function is activated at a specified intake manifold vacuum.

The check valve is a one-way valve which prevents exhaust gas from entering the air pump and damaging
it, if the pump were out of operation for any reason (such as drive belt failure).

E——— From Air Pump ASV Function mmHg(inHg)
Manifold § +@ L-.-0 Check Engine Boost ASV Function
| Velve —80 (2,030) ® & AIR “ON”
| —110 (2,791) Open
Below ® &
» —80 (2,030) Close AIR “OFF”
Above ® &0 Divert
—110 (2,791) Open
(© To Air Cleaner
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COMPONENT LAYOUT

For Europe
Air cleaner
Air manifold
Check valve
Air pump VSV, Air control
Air switching valve
AIR “OFF” AIR “ON”
Mixture control valve Mixture control valve
Check valve Check valve

Carburetor Carburetor

Air cleaner Air cleaner

Air pump Air pump

Air switching valve Air switching valve

Y—% Vacuum switching valve Vacuum switching valve

To reduce HC and CO emissions, this system draws air into exhaust ports to accelerate oxidation. The air
switching valve switches air passages from the air pump through a vacuum switching valve actuated by
an electric signal supplied from ECM.

Coolant Temp. Conditions VSV AIR Operation
Under 5°C - OFF AIR is “OFF”
Between WOT ON - OFF AIR is “ON” for max. 10 sec. and then “OFF”
5Cto 60°C Except WOT ON AIR is “ON"
At engine start ON — OFF AIR is “ON" for 3 sec. and then “OFF”
Over 60°C WOT ON - OFF AlIR is “ON" for max. 10 sec. and then “OFF”
Except WOT OFF AIR is “OFF”
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For EC, Saudi Arabia, Singapore

COMPONENT LAYOUT

. /_—~
’ \ Air Cleaner

Condition

Vacuum Pressure Air
(From Intake (grom Air Pump)
Manifold) ﬂ

Deceleration

— TS
Orifice 1[_1_]5

Divert Air ‘
(To Atmosphere)

Check Valve
\ -
1
™ = -
~——
I
-]
K] Air Manifold
£ d
(-}
=
Q
% N
] F
A
7 5—
Air Pump /
Air Bypass Valve
AIR BYPASS VALVE
Pressure Air The air bypass valve is located between the air pump
_ (From Air Pump) (To Check outlet and the air manifold, and controls the secondary
Normal Operating Valve) air flow.

The purpose of the air bypass valve is to prevent the
afterburing in the exhaust system during deceleration.
Throttle closure at the beginning of a deceleration
temporarily creates an air-fuel mixture too rich to burn.
This mixture becomes burnable when it reaches the
exhaust port and combines with secondary air.

The next firing of the engine will ignite this explosive
mixture.

However, the air bypass valve uses the spike in the
intake manifold vacuum to sense deceleration and
momentarily diverts the secondary air flow from the
exhaust, preventing an afterburing.
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[®

INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part replacements if excessive wear or damage is

discovered during inspection.

Driving Pulley
—— e
From Air Pump
To Intake 4 ¢ To Check Valve
Manifold 4

Iy To Air Cleaner

TS

> e

TS

>

AIR PUMP REPLACEMENT

Air Pump Removal and Replacement

Refer to EXTERNAL “DISASSEMBLY"” and “REASSEMBLY"”
in Section 6A.

Air Pump Inspection

Check the air pump for any abnormal noise and replace
if found to be defective.

Note:

The air pump is non-serviceable, it must be replaced
as an assembly if found defective.

AIR SWITCHING VALVE REPLACEMENT

ASV Removal
1. Remove the hoses from the air switching valve.
2. Remove the mounting hardware and the valve.

ASYV Installation

To install, follow the removal procedure in the reverse
order.

Air Switching Valve Inspection (Europe and Chile)

If the air switching valve is normal, the secondary air
continues to blow out from the valve a few seconds
when the accelerator pedal is depressed all the way to
floor and released quickly. If the secondary air continues
to blow out for more than 5 seconds, replace the air
switching valve.



EMISSION CONTROL 6E—17

-

> e

Spring Valve
Joint
To Air
Manifold ' H
Valve Seat

From
Air
Pump

/;g'ilnjecuon Nozzle

=

CHECK VALVE REPLACEMENT
Check Valve Removal

1. Release the clamp and disconnect the air hose from
the check valve.

2. Unscrew the check valve from the air injection pipe.

Check Valve Installation

To install, follow the removal procedure in the reverse
order.

Check Valve Inspection

Remove the check valve from the air manifold. Test for
leakage by blowing air into the valve from the air pump
side and from the air manifold side. If the check valve is
normal, air passes only from the air pump side. If air
passes from the air manifold side, it indicates the need
for replacing the check valve. A small amount of air
leakage may be overlooked.

Air Hose and Injector Pipe Inspection

Check around the air manifold for air leakage with the
engine running at 2,000 rpm. If air is leaking from the
nozzle sleeve nuts, retighten them.

Check and replace hoses if found to be fatigued or
cracked. Also check hose joints and clips. Be sure that
hoses are not in contact with adjacent parts.

VSV Inspection (Switzerland, Germany and Sweden)

1. Apply battery (12 volts DC) to the vacuum switching
valve.

2. Check to see that air flows freely through @ and @.
If a problem is found, replace the VSV.
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MIXTURE CONTROL VALVE (MCV) SYSTEM

COMPONENT LAYOUT

Gas filter

CONSTANT RPM

SUDDEN DECELERATION

Al

N

Chamber A ﬂ

.

Orifice

N
DN
v

Atmosphere

To reduce HC and CO emissions,

this system allows air to enter the intake manifold on sudden deceleration.

the orifice.

Condition Vacuum in Chambers A and B MCV Fresh Air
Constant RPM Same vacuum CLOSED No air flow
Air i ted th h MCV
Step (1) | High vacuum acts on chamber B OPEN |r. IS route . roug ¢
to intake manifold.
Sudden deceleration After a few seconds, vacuum in
Step (2) | both chambers equalizes through CLOSED No air flow
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[®| INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part replacements if excessive wear or damage is discovered
during inspection.

MIXTURE CONTROL VALVE (MCV)

1) Warm up the engine to normal operating tempera-
ture.

2) Disconnect hose @ and reconnect it. At this time,
check that air is drawn into MCV.

NOTE:

At this time, the engine will idle rough or die, but
this is normal.

If the above checks show anything wrong, replace it.
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EXHAUST GAS RECIRCULATION (EGR) SYSTEM
COMPONENT LAYOUT

For Europe and Chile

E . i :{‘g\j\\
NI \ T~ B.P.T
(ATo Exh. Manifold @ — y, el
(@) e
% \
R =
(@) ° Sl
&) ° © ; °
\ Nype
—/ -l e
(o
]
(4
b =
EGR gas pipe EGR valve
EGR “OFF” EGR “ON”
B.P. Transducer Signal Line Carburetor Back Pressure
EGR Valve Transducer Carburetor

EGR Valve Auxiliary EGR Signal

Vacuum

Exhaust
Manifold

Thermal
Vacuum
Valve

Thermal
Vacuum

Water Gallery Valve
(Intake Manifold) S
Gas Passage To EGR Pipe ?ﬁ
Intake Manifold (EGR Gas Passage) EGR Pipe (EGR Gas Passage)

To reduce NOx emission, part of the exhaust gases are recirculated through the EGR valve to the intake
manifold to lower the maximum combustion temperature.

Coolant Thermal
Temperature Vacuum Valve B.P.T. EGR Valve Exhaust Gas
Below

No vacuum signal to

EGR valve Close Not recirculated

50 + 4°C Close
(122 + 39.2°F)

1 Low load—low EGR EGR gas recircu-

signal vacuum to Partly open .
EGR valve lated partially
Above Open and lead - -
50 + 4°C the ported vacuum 2 :g:a:ofadcu::ghthR Full open EGR gas recircu-
(122 + 39.2°F) | to B.P.T. EGR valve lated fully
3 WOT— EGR signal Close Not recirculated

vacuum is low




EMISSION CONTROL 6E—21

Except Switzerland, Germany and Sweden

CARBURETOR

EGR VALVE

INTAKE MANIFOLD EXHAUST MANIFOLD |-

WATER GALLERY

V4 4 VA
/
/ ORIFICE \*\
SIGNAL PIPE =
GAS PASSAGE TO INTAKE MANIFOLD
L THERMAL VACUUM VALVE

EGR PIPE (GAS PASSAGE TO VALVE)

The system does not operate at engine idle as the mixing of exhaust gases would cause a rough engine idle.

Coolant Thermal Vacuum Signal EGR Valve Exhaust Gas
Temperature Vacuum Valve
Below
50 + 4°C Close Below 60 mmHg (2.3 inHg) Close Not recirculated
(122 + 39.2°F)
Above Open and lead
50 + 4°C the ported vacuum Above 60 mmHg (2.3 inHg) Open Recirculated
(122 + 39.2°F) | to EGR valve
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|®

INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part replacements if excessive wear or damage is

discovered during inspection.

Ported Vacuum
{From Caburetor) Vacuum Leakage

Vacuum Signal

Auxiliary Ported (To EGR Valve)

Vacuum
(From Caburetor)

Exhaust Gas Pressure
(From EGR Adapter)

EGR VALVE

1. Supply the E.G.R. valve with vacuum using a handy
vacuum pump.

2. Place a finger on the diaphragm of the valve, and
make sure that the diaphragm lifts up and down in
response to the vacuum leading to the valve.

Full open of E.G.R. valve:
100 mmHg (3.9 inHg) | Europe and Chile
140 mmHg (5.9 inHg) | Other
If a problem is found, replace it.

BACK PRESSURE TRANSDUCER (Europe and
Chile)

Apply pressure above 53.56 mm Ag (2.1 in Aq) to the
port connected to the B.P. signal pipe and check for
leakage. If leakage is noted, replace as an assembly.

THERMAL VACUUM VALVE

1) Drain cooling system when engine is cold.

2) Disconnect vacuum hoses and remove thermal
vacuum valve.

3) While keeping thermal vacuum valve cool (below
45°C (115°F)), blow nozzle “1”. Air should not come
out of nozzle “2".

4) While keeping thermal vacuum valve warm (above
65°C (149°F)) in hot water, blow nozzle “1”.
Air should come out of nozzle “2".

5) Apply sealant to the threads of the thermal vacuum
valve and reinstall.

6) Connect vacuum hoses.
7) Fill the radiator with coolant.

If a problem is found, replace the thermal vacuum
valve.
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CATALYTIC CONVERTER SYSTEM

Three-Way Catalytic (TWC)

NOx, CO, HC

f— | comumo [T

—/ Three-Way Catalytic Converter

Oxidizing Catalytic (OCC)

NOx, CO, HC

A -

— Oxidizing Catalytic Converter

CO,,H,0 | I

To reduce HC, CO and NOx (only TWC) emissions, they are oxidized, reduced and converted to nitrogen (N,) (only
TWOC), carbon dioxide (CO,) and water (H,0) by the catalytic.

Exhaust Port TWC Exhaust Gas

co,
N,O
N,

Oxidation and

HC, CO and NOx .
reduction




6E—24 EMISSION CONTROL

[®| INSPECTION AND. REPAIR

Make the necessary adjustments, repairs, and part replacements if excessive wear or damage is discovered
during inspection.

EXHAUST PIPE ASSEMBLY

1. Check connections for looseness or damage.
2. Check clamps for weakness, crack, or damage.

CATALYTIC CONVERTER

Check for dents or damage.

If any part of the converter is damaged or dented,
repair or replace it.

CATALYTIC CONVERTER REPLACEMENT

Converter Removal
1) Jack up the vehicle.
2) Check that the converter is cool.

3) Remove the bolts at the front and rear of the
converter.

4) Remove the converter and gaskets.

Converter Installation

1) Place new gaskets on the converter front and rear
pipes, and connect the converter to the exhaust
pipes.

Note:

When placing new gaskets, check that “U” mark on
the gasket is upside.

2) Tighten the bolts with the specified torque.
3) Reinstall the bracket bolts and tighten them.
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AUXILIARY SYSTEM
THERMOSTATICALLY CONTROLLED AIR CLEANER (TCA) SYSTEM

For Europe and Chile

«@===== Fresh Air
Vacuum Motor
Thermo Sensor

—— Vacuum

Air Cleaner Element (Filter)

=== Hot Air

Hot Air
Control Valve

Carburetor Hot Air Hose

Cover (Hot Air)

Intake Manifold

Exhaust Manifold

Vacuum Pipe

Except Europe and Chile

=== Fresh Air
Vacuum Motor
Thermo Valve Assembly

pe——— Vacuum

Air Cleaner Element (Filter)

=== Hot Air

Hot Air
Control Valve

Carburetor Hot Air Hose

Cover (Hot Air)

Intake Manifold Exhaust Manifold

Vacuum Pipe
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(For Europe, Chile (From ‘92) and Singapore)

(1) When the engine is cold started, the thermo sensor

operates to deliver the maximum vacuum to the
vacuum motor. This fully opens the hot air control
(damper) valve. The ambient air passage through
the snorkel is closed and the air passage from the
hot air duct is opened.
If the engine speed is increased rapidly in this mode,
the system vacuum level will fall, allowing the
diaphragm spring to overcome the vacuum force and
push the hot air control (damper) valve closed.

Thermo Valve

(2) Under normal engine operating conditions, the
thermo sensor functions to close the passage from

. Cold Air the intake manifold to the vacuum motor and open
@m—%pen the passage from the air cleaner to the vacuum
motor. As fresh air is fed to the vacuum motor, the

Bt A sed diaphragm spring forces the air control valve to
close the hot air duct while at the same time
opening the ambient air passage through the

snorkel.

Hot Idle Compensator (3) Extended idling, climbing a long steep slope, or
Tt running at high speeds for a long period of time will
_|—"Cold Air cause a marked increase in engine and engine

Intet compartment temperatures. This will cause
Fully Open| . . .

excessive fuel vapor to enter the intake manifold,

Hot Air Duct causing an over rich mixture resulting in rough

Closed idling and increased carbon monoxide 'emissions.

The hot idle compensator operates to prevent this
by opening the passage from the air cleaner to the
intake manifold. Fresh air is then fed to the intake
manifold to lean out the over rich mixture.

Fresh Air

This system leads a hot air supply to the carburetor in cold weather to improve driveability and to prevent
the carburetor from icing in extremely cold weather.

Hot Idle Compensator

This system controlling CO and HC content as well as for smooth engine idling when the intake air
temperature increases.

Hot Air Con- Hot idle

Air Temperature Thermo Sensor trol Valve Compensator TCA System
(1) Under 38°C Transmit vacuum to OPEN _ Intake Hot air
the vacuum motor
(2) Over 44°C Fresh air is led to the CLOSE - Intake Cold air

vacuum motor

Intake Fresh air
(3) Over 49 + 3°C 1 1 OPEN into the intake
manifold
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Cold Condition Vacuum
(To Vacuum Motor)
s

Normal Condition

Fresh Air
To Vacuum }

&
Vacuum
otor)

(From intake
manifold)

Fresh air
(From air cleaner)

Hot Condition

Fresh Air
(To intake manifold)

Hot air Diaphragm spring
control valve

Diaphragm

old air inlet
closed

Thermovalve

Snarkel Hot air duct

fully open

Fresh air - Cold air
inlet

— \ Kully open
Hot air duct

closed

(Except Europe, Singapore and Chile)

When the engine is not running, there is no vacuum
present at either the thermo valve or the vacuum motor.
This allows the vacuum motor spring to close off the
hot air passage from the hot air duct. When the engine
is cold started, the cool thermo valve operates to deliver
the maximum vacuum to the vacuum motor. This fully
opens the hot air control (damper) valve. The ambient
air passage through the snorkel is closed and the air
passage from the hot air duct is opened.

If the engine speed is increased rapidly in this mode,
the system vacuum level will fall, allowing the
diaphragm spring to overcome the vacuum force and
push the hot air control (damper) valve closed.

Under normal engine operating conditions, the thermo
valve functions to close the passage from the intake
manifold to the vacuum motor and open the passage
from the air cleaner to the vacuum motor and open the
passage from the air cleaner to the vacuum motor. As
fresh air is fed to the vacuum motor, the diaphragm
spring forces the air control valve to close the hot air
duct while at the same time opening the ambient air
passage through the snorkel.
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Fresh air

<— Cold air
[ inlet

\ \Qly open

Hot air
duct closed

Extended idling, climbing a long steep slope, or running
at high speeds for a long period of time will cause a
marked increase in engine and engine compartment
temperatures. This will cause excessive fuel vapor to
enter the intake manifold, causing an over rich mixture
resulting in rough idling and increased carbon monoxide
emissions.

The thermo valve operates to prevent this by opening
the passage from the air cleaner to the exhaust
manifold. Fresh air is then fed to the intake manifold to
lean out the over rich mixture.

In this condition also, the vacuum level to the vacuum
motor is smaller than the diaphragm spring force.
Therefore, the diaphragm spring moves the hot air
control valve to close the hot air duct and open the
ambient air passage through the snorkel.

. Hot Air Con-
Air Temperature Thermo Valve trol Valve TCA System
(1) Under 36.5°C Transmit vacuum fo OPEN Intake Hot air

the vacuum motor

(2) Over 43.5°C

Fresh air is led to the
vacuum motor

Intake Cold air
CLOSE into the intake
manifold
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[®| INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part replacements if excessive wear or damage is discovered
during inspection.

L,é\ TCA SYSTEM

Check the vacuum motor retaining screws for looseness.
Check the rubber hoses between the vacuum motor and
the thermo valve for loose connections.

Check the rubber hose between the thermo valve and
the intake manifold for loose connections and cracking.

AIR CONTROL VALVE OPERATION CHECK

1) Remove the air cleaner cover and the air cleaner
element.

Note:

Be very careful not to allow dust to enter the carbure-
tor during this operation. '

2) Cold the thermo valve by blowing compressed air
on it.

3) Check that the air control valve closes the hot air
passage at idle.

4) Reinstall the air cleaner cover and warm up the
engine.

5) Check that the air control valve opens the cool air
passage at idle.
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Pipe A
. Pi
(From intake pe B
. (To vacuum
manifold) \
motor)

port
Bimetal
\
[ \ J
Rubber
valve
" O-ring
“ Carburetor
From To intake
air cleaner manifold

‘ Hot Idle

Compensator

THERMO VALVE (Except Europe, Chile (From
'92) and Singapore)

1) Cool the sensing portion of the thermo valve to
below 35°C (95°F) with cool water.

2) Blow air into pipe ‘A’ (from the intake manifold).

3) Check that air flows from pipe ‘A’ to pipe ‘B’ (to the
vacuum motor).

4) Close pipe ‘B'".

5) Check that air
atmospheric port.

6) Heat the thermo valve to about 45°C (113°F) with hot
water.

7) Blow air into pipe ‘A’.

8) Close pipe ‘B’.

9) Check that air flows throught the atmospheric port.

Note:
Do not allow water to get inside the thermo valve.

does not flow through the

HOT IDLE COMPENSATOR (For Europe, Chile
(From '92) and Singapore)

Checking Hot Idle Compensator

1) Remove rubber hose from intake manifold.

2) Check temperature around Hot Idle Compensator
with thermometer.

3) If temperature is between 46°C (115°F) and 52°C
(126°F), air comes out of Hot Idle Compensator,
when air is blown into hose. Co
Replace Hot Idle Compensator if defective.

4) After checking, connect hose to intake manifold and

install air cleaner.
Note:

¢ To check for operation when Hot Idle Compen-
sator (bimetal) temperature is lower than 46°C
(115°F), warm it up with hair drier before check-
ing.

e Never touch bimetal or valve in Hot Idle Com-
pensator.

THERMO SENSOR (For Europe, Chile (From '92)
and Singapore)

Remove air cleaner from engine. Remove thermocouple
type thermometer from sensor and replace cover. Install
air cleaner in position on engine, after allowing it to
cool, start engine and check for the following:

1. Look through air intake side of air cleaner. Check
that hot air switching valve begins to move in
toward fresh air intake side, when engine is started.

2. Take reading of thermocouple type thermometer
when valve begins to move. Take measurement
several times to obtain an average value.
Thermometer reading may vary each time test is
made. If measured temperature deviates from the
range of 38 — 44°C (100 — 111°F), replace
thermosensor assembly.
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FUEL CUT SYSTEM

During deceleraton this system cuts off part of the fuel in the slow circuit of the carburetor. This prevents
overheating and after burning in the exhaust system.

Switzerland & Sweden (Until ‘90 model) and Chile (From ‘92)

To Starter
Accelerator Transmission Slow Cut Solenoid
Switch Neutral SW.
—_—r!
2 Clutch Switch ﬂ » t]
-]
A\
Carburetor _

1
Starter —
Switch ’%7 Ignition Coil

YV

Check Valve

Engine Speed Sensor VsV Air Switching Valve
Europe
Idle S/W Engine speed
J,]J'_L_ ON \c Computer

Coolant temp.

]

Fuel cut solenoid -
valve (OFF)

= IG switch ‘-—_“ l
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(Until ‘90 model) and Chile
Engine Speed Sensor

The engine speed sensor detects engine revolutions, sensing ignition pulse from an ignition coil.

Switch Operation

ON OFF
Neutral Switch 1 — 5th Gear Neutral
Clutch Switch Not depressed Depressed
Accel. Switch Not depressed Depressed
System Operation
Neutral Switch Engine Slow
Clutch Switch Speed Cut Function
Accelerator Switch Sensor Solenoid
Effect from
All ON 2000 rpm OFF Fuel Cut
. Recover from Fuel Cut
Any one is OFF or Below 1800 rpm ON (Not Fuel Cut)

The engine speed sensor operates to cut the vacuum signal for secondary air by VSV to protect converter

temperature from being too high.

Engine Speed Sensor VSV for AIR Function
NOT AIR
Effect over 3400 rpm OFF (Secondary air is not injected)
Recover from 3200 rpm ON Normal AIR control

(From '91 model)

. Fuel Cut Slow Circuit
Engine rpm/Coolant Temp. Idle S/W Computer Solenoid Valve | in Carburetor

Approx. 3250 at 20°C

Approx. 2750 at 40°C OFF ON ON OPEN

Approx. 2150 at 60°C

Approx. 1700 at 80°C ON OFF OFF CLOSED
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FUEL CUT SYSTEM
4ZC1 (2.0L) & 4ZE1 (2.6L)
(Except Singapore)
4ZD1 (2.3L) Except Europe & Saudi Arabia
= To Startor
Slow Cut
Solenoid
: PR
] N ¥
Ign_ition —I>'t' I
Switch g (?(;‘lll o Carburetor — | Q‘J:I
Ll
I'"lﬁ_ |
gued|
Iy [¢] (o] Eni
& R
AN ! peed
L ] 3 ?P g Sensor ‘
Distrib ,
istributor ] ___l__ [ @ {I'\
Idle Switch
System Operation
Idle Switch Engine Speed Sensor Slow Cut Solenoid Function
ON Over approx. 2000 rpm OFF Fuel Cut
Recover from Fuel Cut
OFF and/or  Under 2000 rpm ON (Not Fuel Cut)
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COASTING RICHER SYSTEM

4ZD1 (2.3L) / 4ZC1 (2.0L)
For Saudi Arabia and Singapore

Ignition switch

- [
i r——»
)
—L— Battery @ Ignition coil
“1 E Igniter
Ve

Accelerator switch Clutch switch top-3rd

/ - switch :
* @,
§ Resistor O

I

—
Transmission

2nd switch

Coasting richer solenoid valve

Coasting Richer System is an independently operated auxiliary fuel system actuated by a solenoid affixed

to the carburetor.

When energized, the solenoid retracts a plunger to flow an air/fuel mixture beneath the secondary throttle

valve.
This mixture brings the air/fuel ratio back into balance for efficient combustion.
Accel./Clutch Transmission Coasting richer Coasting richer
Switch Switch Solenoid Circuit in carb.
Both is Either 2nd SW. ON Open
Not depressed or 3rd/Top SW. is ON P
Both is Neither 2nd SW.
Not depressed nor 3RD/TOP is OFF OFF Closed
Any one is Either 2nd SW.
Depressed or 3RD/TOP SW. is ON OFF Closed

Coasting air bleed

Solenoid
Coasting valve

Secondary throttle valve

SOLENOID VALVE

The solenoid valve is linked to the secondary side of the
carburetor and is designed to supply additional fuel into
the engine when the valve is opened.
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4ZD1 (2.3L)

Except Europe, Saudi Arabia, Chile (From "92)

— 1 Battery

Ignition switch

I

b |

Transmission
neutral

switch
5

——
@ Ignition coil

Distributor ~e———

Coasting richer solenoid valve

L1+O —

Engine
speed
sensor

N O

.||——oca N

I T e I

Clutch SW Accelerator SW

Engine Speed Sensor

The engine speed sensor detects engine revolutions, sensing ignition pulse from an ignition coil.

Switch Operation

ON OFF

Neutral Switch 1 — bth Gear Neutral

Clutch Switch Not depressed Depressed

Accel. Switch Not depressed Depressed

System Operation

Neutral Switch Engine Coasting . . -

Clutch Switch Speed Richer Coasi:ngalr'll;::;rtg:rcmt
Accelerator Switch Sensor Solenoid

Over
All ON approx. 2000 rpm ON OPEN
Any one is OFF or Below 1800 rpm OFF CLOSED
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[®

INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part replacements if excessive wear or damage is discovered

during inspection.

Plunger

ON
(Free)

1

OFF
(Push) Accel SW

ON OFF

ON OFF

Vacuum
ﬁ (From Intake
Manifold)

Accel Switch

1. Check that there is continuity between terminals
when the switch is ON (Free).

2. Check that there is no continuity between terminals
when the switch is OFF (Pushed).
If continuity is not as specified, replace the switch.

Clutch Switch

1. Check that there is continuity between terminals
when the switch is ON (pushed).

2. Check that there is no continuity between terminals
when the switch is OFF (free).

If continuity is not as specified, replace the switch.

Transmission Switch

1. Check that there is continuity between terminals
when the switch is ON (pushed).

2. Check that there is no continuity between terminals
when the switch is OFF (free).

If continuity is not as specified, replace the switch.

VSV Inspection
1. Apply battery voltage (12 volt DC) to the VSV.
2. Check to see that air flows freely through ® and @.
If any problem is found, replace the VSV.
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Continuity

Idle Switch
1. Disconnect electrical connector and vacuum hoses.

2. Using an ohmmeter, check for no continuity
between the switch connector + terminal and —
terminal.

3. With the specified vacuum, check for continuity
between switch terminals.

Operating vacuum ] 79—88 mmHg @

ON |--g---r—-
OFF
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EARLY FUEL EVAPORATION (EFE) SYSTEM

(For Europe and Chile (From '92))

EFE Heater

Carburetor

Intake Manifold

-I|4||l|}

\

Battery

Intake Manifold
Water Passage

For Europe

2T o

For Chile = Rel
- ~ [ Ignition Sw.

Auto | C§

choke [ Relay <j

PTC EFE Heater — }

Coolant Temp. Sw. Con

=—RBattery

-IIHIIM

Intake Manifold
Water Passage\ul

____________

Electronic

ay

PTC EFE Heater—=

trol Module

?

Coolant Temp.
Sensor N

The electric EFE device utilizes a ceramic heater located underneath the primary bore of the carburetor as
part of the carburetor insulator gasket. It heats the incoming air-fuel mixture to improve vaporization and

driveability on cold drive-away.
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|®

INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part replacements if excessive wear or damage is discovered

during inspection.

YT

» e

Coolant temp. sensor

TS

»> e

EFE Heater Replacement
EFE Heater Removal
1) Remove the air cleaner.

2) Disconnect all the electrical, vacuum, and fuel
connections from the carburetor.

3) Disconnect the EFE heater electrical connector.
4) Remove the carburetor.
5) Remove the EFE heater insulator assembly.

EFE Heater Installation
1) Install the EFE heater insulator assembly.
2) Install the carburetor.
3) Connect the EFE heater electrical connections.

4) Connect the electrical, vacuum, and fuel connections
to the carburetor.

5) Install the air cleaner.
6) Start the engine and check for vacuum leaks.

EFE Temperature Switch Replacement
Sensor Removal

1) Drain coolant below level of engine coolant outlet
housing.

2) Disconnect the electrical connector.
3) Remove the switch.

4) Apply a soft setting sealant uniformly on replacement
sensor threads. No sealant should be applied to the
switch.

Sensor Installation

1) Install the sensor and tighten it to 2.7 kg-m (19.5
Ib.ft/26.5 N-m).

2) Connect the electrical connector.
3) Add coolant if required.
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EFE Relay Replacement
Relay Removal
1) Disconnect the battery ground.
2) Disconnect the electrical connector at the relay.

3) Remove the bolts holding the relay and remove the
relay.

Box

Relay Installation

To install, follow the removal procedure in the reverse
order.

EFE Assembly Inspection

Any time the EFE heater assembly is discovered to be
cracked or otherwise damaged, the entire assembly
must be replaced.

VACUUM CONTROLLED IGNITION ADVANCE SYSTEM

Function

The Switch turns on when the engine is cold. The VSV is activated to close the normal vacuum line of C to
D. (At the same time the EFE heater is activated since the Switch is common.) Vacuum is transfered only
through the DV. The DV transfers highers vacuum to the advancer instantly as like as normal straight line.
However, the lower vacuum can not be transfered to the advancer rapidly because the DV flows air slowly.

Thus the ignition timing is kept advanced by preventing rapid vacuum loosening at the vacuum
advancer after when the gas pedal is pressed, the better driveability is maintained while the engine is in
cold condition.

When the engine becomes hot (more than 70°C) the Switch turns off and the VSV opens normal straight
line C to D. The vacuum signal, higher or lower, is transfered to the advancer without delay.

DV Red Black

BDA \ /

DV

Distributer

Carb.

Carb. VSV Distributer

Qo_n_ -

VSV
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TROUBLESHOOTING

Refer to this Section to quickly diagnose and repair emission control system problems.
Each troubleshooting chart has three headings arranged from left to right.

(1) Checkpoint (2) Trouble Cause (3) Countermeasure

This Section is divided into four Sub-Sections.

1. Excessive Hydrocarbon (HC) Emission at Engine Idle

2. Excessive Carbon Monoxide (CO) Emission at Engine Idle

3. Excessive Evaporative Emission

4. Catalytic Converter Overheating
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1. EXCESSIVE HYDROCARBON (HC) EMISSION AT ENGINE IDLE

Checkpoint

Trouble Cause

NG

Countermeasure

(Switzerland and Sweden)

Air hose and connection Air leakage Retighten or replace
OK
Air manifold NG Air leakage Retighten or replace
OK
Air pump NG Defective Replace
OK
Air pump relief valve NG Defective Replace
OK
Air pump drive belt NG Loose Adjust
OK
Air check valve NG Defective Replace
OK
Catalytic converter NG Defective Replace
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2. EXCESSIVE CARBON MONOXIDE (CO) EMISSION AT ENGINE IDLE

Checkpoint Trouble Cause Countermeasure
. NG
Air cleaner element Clogged Replace
OK
NG .
Thermo sensor Defective Replace
OK

Refer to “EXCESSIVE HYDROCARBON
(HC) EMISSION AT ENGINE IDLE”
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3. EXCESSIVE EVAPORATIVE EMISSION

Checkpoint Trouble Cause Countermeasure
NG
EEC* hose Clogged Clean or replace
NG .
Loose Retighten
OK
NG .
EEC check valve Defective Replace
OK
. NG .
EEC relief valve Defective Replace
OK
NG .
Fuel cap Leakage Replace or retighten
OK
NG .
Fuel tank Leakage Replace or repair
OK
NG .
Roll over fuel trap Leakage Replace or repair
OK

* EEC = Evaporative Emission Control
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Countermeasure

Replace or repair

Checkpoint Trouble Cause
OK
. NG
Fuel line Leakage
OK
. NG .
Canister purge control valve Defective

Replace
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4. CATALYTIC CONVERTER OVERHEATING

Checkpoint Trouble Cause Countermeasure
o NG . .
Ignition system Defective Refer to Section 6
OK
. NG .
Combustion Abnormal Refer to Section 6
OK
. . NG )
Air switching valve Defective Replace
OK
o NG .
Vacuum switching valve Defective Replace
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FEED BACK EMISSION CONTROL SYSTEM
(Europe)

FEED BACK SYSTEM

A purpose of this system is to maintain a controlled air fuel ratio, allowing the catalytic to reduce oxides
of nitrogen, hydrocarbons, carbon monoxide and to improve fuel economy simultaneously.

The electronic control module (ECM) and the oxygen sensor are provided in this system.

The oxygen sensor mounted on the exhaust manifold monitors the exhaust gas air fuel ratio and signals
to the ECM.

The ECM processes the oxygen sensor signal and controls carburetor air fuel ratio by the operation of the
duty solenoid in the carburetor.

Trues the signal of the exhaust gas air fuel ratio sensed by the oxygen sensor is feed back to ECM and
the carburetor air fuel ratio is controlled.

The Feed Back system features a “CHECK ENGINE” light on the instrument panel which will light in case of
a system malfunction and will remain illuminated as long as the engine runs with the malfunction
uncorrected.

This same light, through an integral diagnostic system, will aid a technician in locating the problem.

OPERATING PARAMETERS SENSED SYSTEMS CONTROLLED

Duty Solenoid

Early Fuel Evaporation Heater
——N{ AIR VSV Solenoid

—l/ Fuel Cut Solenoid

Vacuum Advanser VSV
Canister Purge VSV
Diagnostics Light

Engine Coolant Temperature Sensor
Exhaust Oxygen Sensor

Engine Speed (Ignition Coil) —'\
Manifold Absolute Pressure Sensor —/]
Idle Switch

Car Speed Sensor

ELECTRONIC CONTROL MODULE
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SYSTEM DIAGRAM
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MAJOR COMPONENTS

MAP Sensor

Duty solenoid in Carburetor

X

L))

02 Sensor

\

=

Electronic Control Module (ECM)

The ECM controls the fuel cut system, early fuel
evaporation system, air injection reactor system,
evaporative emission control system, as well as the feed
back system.

The ECM is located under the kick panel.
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temperat
sensor
ensor\

R ‘%

RO

The ECM sensed parameters are as follows;

Exhaust Oxygen Concentration
It is sensed by the oxygen sensor installed on the
exhaust manifold.

Engine Coolant Temperature
It is sensed by the thermal sensor installed on the intake
manifold.

Engine Speed
It is computed by the ECM based on the electrical signal
received from the ignition system. ‘

Throttle Position
MAP sensor is by sensing the barometric pressure and
sends a signal to the ECM.

IDLE Position

It is sensed by the idle switch installed in the engine
room.

3-Way Catalytic

The 3-way catalytic is provided in the exhaust system.
The function of the catalytic is to reduce the emission of
CO, HC and NOx in the exhaust gas by oxidizing or
converting them into CO,, H,0 and N, respectively.
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[®]| INSPECTION AND REPAIR

OXYGEN SENSOR

Care must be taken when handling an oxygen sensor in
order to preserve its efficienc. The in-line electrical
connector and louvered end must be kept free of grease
or other contaminants.

Do not use cleaning solvents of any type to clean te
oxygen sensor.

Removal
1. Disconnect electrical connector.
2. Remove the oxygen sensor.

Note:

Do not use excessive force. Damage to the threads
in the exhaust manifold will result.

Installation

1. A new oxygen sensor is pre-coated with anti-seize
compound.

° 2. Install the sensor and torque it to 4.3 kg-m (31 Ib.ft.).
L 3. Connect the electrical connector.

COOLANT TEMPERATURE SENSOR

1. Drain the coolant from the radiator into a suitable
container.

2. Remove the coolant temperature sensor from the
intake manifold.

3. Using an ohmmeter, check to see that the
J-\ resistance of the temperature sensor at about 20° C
(68°F) is between 2.1 — 2.9 kQ.
4. Install the temperature sensor and fill the radiator
with coolant.
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Continuity

G/O L/W L/R
C-59

MAP, VSV
MAP Sensor connector

5V

2.5V Athospheric
pressure
o I
| Idling
|
0 e/ ! é
(260mmHg) (760mmHg)

MAP Sensor output voltage

IDLE SWITCH

Disconnect electrical connector and vacuum hose.

Using an ohmmeter, check for no continuity
between the switch connector + terminal and —
terminal.

With the specified vacuum, check for continuity
between switch terminals.

Operating vacuum 79 — 88 mmHg @

If idle switch is defective, it must be replaced.

MAP SENSOR

1.
2.

Warm up the engine and keep it idle.

Disconnect the vacuum hose ® at MAP sensor, and
plug the vacuum hose of VSV; MAP sensor.

Connect the leads of a circuit tester across the
terminals (D and @) at the rear face of the MAP
sensor connector.

10V range circuit tester should indicate more
than 2.5V.

Connnect the vacuum hose ® to its original
position.

Measure the voltage across the terminals (O and
@) at the rear face of the MAP sensor connector.
10V range circuit tester should indicate less than
2.5V.

If the tester does not indicate the above voltage,
replace the MAP sensor.
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FEED BACK EMISSION CONTROL DIAGNOSIS

GENERAL

The Feed Back Emission Control System has a self-diagnostic system which will cause the “CHECK
ENGINE” light on the instrument panel to remain “ON” when engine is running. This is an indication that
there is a fault in the system. If this is the problem, refer to the Diagnostic Circuit Check (Fig. E—2).

Before suspecting a problem in the Feed Back Emission Control System and it is not “CHECK ENGINE”
light related, refer to “Engine Performance Diagnosis” for complete diagnosis.

When diagnosing the System, open circuits are often difficult to locate by sight because oxidation or
terminal misalignment are hidden by the connectors. Merely wiggling a connector on a sensor or in the
wiring harness may correct the open circuit condition. This should always be considered when an open
circuit or failed sensor is indicated while troubleshooting the System.

The Feed Back Emission Control System diagnosis starts in sequence with the following charts:
1. Diagnostic Circuit Check chart
2. Driver Complaint
3. System Performance Check chart

It is important that these charts must be followed in a step-by-step sequential procedure without leaving
out a step or assuming the solution to the problem. If charts are not followed, the system will be
improperly diagnosed.

Although there are many charts and trouble codes connected with the system diagnostics, only two charts
are needed to prove the system is properly operating. Normally, only three charts are needed to diagnose
and repair a problem.

If the ECM connectors need to be disconnected during diagnosis, be sure that the ignition switch is in the
“OFF” position before disconnecting a connector.

Fig. E—1 summarizes the system diagnosis procedure.

FEED BACK EMISSION CONTROL DIAGNOSTIC PROCEDURE (Fig. E—1)

1. Diagnostic Circuit Check

Chart

2. Driver Complaint Sheet

Chart

3. System Performance Check

Chart

No Trouble Found Repair

!

System Performance Check
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DIAGNOSTIC CIRCUIT CHECK

The Diagnostic Circuit Check (Fig. E—2) makes sure that the self-diagnostic system works, determines the
trouble codes to be displayed and guides diagnosis to other problem areas.

With the engine running, if a problem develops in the system the “CHECK ENGINE” light will come “on”
and a trouble code will be stored in the ECM “Trouble Code Memory”. The lamp will remain “on” with
engine running as long as there is a problem. If intermittent, the “CHECK ENGINE” light will go out but the
trouble code will be stored in the ECM trouble code memory.

With ignition turned “ON” and engine stopped, the “CHECK ENGINE” light should be “ON”. This is a bulb
check to indicate that the light is working.

A trouble code “test” lead (white cable) and a ground lead (black cable) are branched from a harness at a
distance of 100 mm (8 in) from ECM connector.

With the ignition “ON”, connect the “test” lead to the ground lead.

The “CHECK ENGINE” light will begin to flash a Trouble Code “12”. Code 12 consists of one flash, a short
pause, then two flashes. There will be a longer pause and Code 12 will repeat two more times. This check
indicates that the self-diagnostic system is working. The cycle will then repeat itself until the engine is
started or the ignition is turned “OFF”. If more than one fault is stored in memory, the lowest number
code will flash three times followed by the next highest code number, until all faults have been flashed.
The faults will then repeat in the same order. Remove ground from test terminal before starting engine.

A trouble code indicates a problem in a given circuit (i.e., trouble code 14 indicates a problem in the
coolant sensor circuit. This includes the coolant sensor, connector, harness and Electronic Control Module
(ECM). The procedure for finding the problem can be found in Diagnosis Trouble Code Chart 14. Charts
are provided for each trouble code.

When the engine is started, the “CHECK ENGINE” light will go “OFF”. If the “CHECK ENGINE” light remains
ON, the self-diagnostic system has detected a fault.

If a trouble code can be obtained when the “CHECK ENGINE” light is OFF with the engine running, the
trouble code must be evaluated. A determination must be made to see if the fault is intermittent or if the
engine must be at certain operating conditions to turn the “CHECK ENGINE” light ON.

Faults indicated by trouble codes 13, 31, 44 and 45 require engine operation at part throttle for up to five
minutes after engine warm-up before the “CHECK ENGINE" light will come on and store a trouble code.

The fault indicated by trouble code 15 takes five minutes of engine operation before it will display. The
diagnostic charts for trouble codes 13, 15, 31, 44 and 45 should be used if any of these trouble codes can
be obtained. Remove ground from test terminal before starting engine.

DIAGNOSTIC CIRCUIT CHECK (Fig. E—2)

Vacuum hose routing, connections and harness connector connections should be checked
before this check.

® Key “ON”, engine stopped, test terminal ungrounded.
® Note “Check Engine” light.

I |
Light “OFF* Light “ON" Light flashes (inter-

steady mittently or a code.)
| I
See Chart #5 Ground test terminal and Check for gn’ded wire to
note “Check Engine’ light. ECM termial “C45—1".
If not gn’ded, it is faulty
] ECM.

Does not flash code. 12J Flashes code 12 (This is not a ‘“trouble code’’) l

See Chart #6 I Note and record any additional codes. ‘
T

Continued on the next page
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Continued from the previous page
1

i
LNo Code 52 or 55—|

I
® Turn ignition “OFF"" and clear code(s).*
Remove test terminal ground.
® Set parking brake with trans. in “NEUTRAL",
and block drive wheels.
® Run warm engine at specified curb idle for two(2)
minutes and note ‘‘Check Engine” light.

Code 52 or 65

Replace ECM

i
Light ““OFF"" Light ““ON"
lﬁefer to the additional Codes recorded abov?l [Ground “test”” term. and note codes. ]
[ L

[ | |
No additional codes | Additional codes | Flashes code | Flashes but no code |
All others LCodes 13, 15, 21, 22, 31, 44, 45 I Replace ECM I

[

Trouble is intermittent so code charts cannot be used. ® See applicable Trouble Code Chart (s).
Make physical check of circuit indicated by trouble code ® |f more than one code is stored, start

with lowest code.
——Iiee Driver Complaint

* See Clearing Trouble Code Memory (Page 6E-67)

The system performance check should be performed after any repairs to the “System’’ have been made.
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DRIVER COMPLAINT

After performing the Diagnostic Circuit Check, if there is no “CHECK ENGINE” light with a warm running
engine, then refer to Driver Complaint (Fig. E—3) for an emission non-compliance problem or an engine
performance problem (odor, surge, poor fuel economy .... ).

DRIVER COMPLAINT (Fig. E—3)
Engine Performance Problem (Odor, Surge, Poor Fuel Economy ... ) Emission Problem

If the “CHECK ENGINE” light is not on, normal checks that would be performed on cars without Closed
Loop Emission Control System should be done first.

If generator or coolant light is on with the “Check Engine” light, they should be diagnosed first.

Inspect for poor connections at coolant sensor, duty solenoid, etc., and poor or loose vacuum hoses and
connections, repair as necessary.

¢ [ntermittent “CHECK ENGINE” light but no Trouble Code stored

If for any reason engine rpm drops below 200, the “CHECK ENGINE" light will come on until rpm exceeds
200 and for 4 sec after rpom exceeds 200.

—  Check for intermittent connection in circuit from:

® |gnition coil to ECM terminal “C46-10"

e Battery to ECM terminal “C46-1"

e ECM terminal “C46-13" to engine ground

e ECM terminal “C46-4” to Lamp Driver

e ECM terminal “C46-3" to Battery (including ECM Relay circuit)

— Low battery voltage (Under 9 Volts) at ECM
— Loss of trouble code memory

Momentarily grounding dwell lead with engine idling should give code 23 which should be retained
after engine is stopped and ignition turned to “ON" position. If voltage is present at ECM terminal
“C46-1" but no code is stored, ECM is defective. ;

¢ Stalling, rough idle or improper idle speed

Refer to idle speed adjustment procedure.

Check — carburetor duty solenoid. (Fig. E—24).

® Detonation

Check — Vacuum switch circuit (Chart 4).

e Surge

See Fig. E—23 — Idle switch and MAP sensor check.

® Poor performance and/or fuel economy

See Fig. E—24 — carburetor duty solenoid (Fig. E—24).
e Poor full throttle performance

See chart 4 — vacuum switch circuit check.

See Fig. E—24 — carburetor duty solenoid (Fig. E—24).
o All other complaints

Make “System Performance Check” on warm engine (upper radiator hose hot).

The “System Performance Check” should be performed after any repairs to the “Emission control system”
have been made.
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SYSTEM PERFORMANCE CHECK

The System Performance Check (Fig. E—4) is used to check the operation of the duty solenoid and the

main metering circuit using tachometer, and to check the operation of the feed back Emission Control
System by the use of a dwell meter.

SYSTEM PERFORMANCE CHECK (Fig. E—4)

. Start engine.

NoopwN -

. Set parking brake with trans. in “NEUTRAL”, and block drive wheels.

. Disconnect purge hose from canister and plug it.
Connect tachometer.

Connect dwell meter to dwell terminal and ground.

Run engine at 3,000 RPM and, while keeping throttle constant, reconnect duty Solenoid and note RPM.
Remove ground from duty Solenoid dwell terminal before returning to idle.

I

Less than 100 RPM drop or RPM increase

|

Check duty solenoid connector connections.

]

More than 100 RPM drop

|

® Connect dwell meter to duty Solenoid dwell
term.

® Warm up engine at part throttle until upper
radiator hose become warm.

® Return engine to idle and note dwell.*

1

J

Fixed under 10° LFixed 10-80°

| Fixed over 80°] L Varying

LSee Chart #1 I ’ie Chart #2 | LSee Chart #3 ] Check dwell at

3,000 RPM

|

Between 10-80°

Check duty Solenoid connector connections. (See Chart #2).
If OK, check A.l.R. management system (Fig. E—22)

l

® Clear codes.**

® No trouble found in the System.

* Oxygen sensors may cool off at idle and the dwell change from varying to fixed. If this happens, running the engine
at fast idle will warm it up again.

** See Clearing Trouble Code Memory (Page 6E-67)

]

Not between 10-80°

|

See Carburetor in section 6C.
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CHART #1 DWELL FIXED UNDER 10°

® Check vacuum hose connection at switches.
If OK, disconnect switches connectors.
® Run engine at part throttle and note dwell.

Dwell varies

I Replace vacuum switches assembly I

Check for short between MAP sensor wires and Idie switch wires from
connector to ECM or grounded the wires.

engine.

With engine at part throttle, choke

Dwell increases l

|
No dwell change |

in section 6C. or repair.

® Check for air or vacuum leak (including air Disconnect oxygen
management system — See Fig. E—22). sensor and note
® Check for an exhaust leak ahead of oxygen dwell
sensor. T
® Vacuum hose routing. [
T Dwell Under 10°
increases
o ok
Check carburetor Replace Check for grounded
duty solenoid. oxygen violet wire to ECM
(Fig. E—24) sensor. terminal C45—8.
I If not grounded,
EE |: | replace ECM.
oK Not OK
See ““carburetor” Replace
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CHART #2 DWELL FIXED BETWEEN 10° — 80°
Open Coolant Sensor or Oxygen Sensor Circuit

® Warm up engine at part throttle.
® With engine at idling, note dwell, remove connector from coolant
sensor, and jumper connector terminals.

1
1
Dwell varying l No dwell change ]
I Check resistance of coolant sensor | ® Reconnect coolant sensor

I ® Remove connector from oxygen sensor and
| ground connector terminal on lead to ECM

Over 800 ohms I Under 800 ohms I (not oxygen sensor).
I ® Leave grounded for remainder of checks.
Replace coolant Reconnect coolant ]
sensor. sensor and note l
dwell at part LNo dwell change ] Under 10°
throttle.

I Connect jumper Faulty oxygen
Varying dwell Fixed dwell Eetween t’e,rmlnals. sensor or
Coolant sensor C45-16" and _ connection
connection bad. I “C45—8" at ECM. :

1
[ il
No dwell change Under 10° dwell

I after 30 sec.

Connect jumper between ECM terminals “C45—15" and “C45—7"".
l Repair open in wires

from ECM terminal.
“C45—8"' to oxygen
No dwell change
’ sensor.

® Repair open in wires to ® It is Faulty connection to ECM
coolant sensor. terms. *'C45—-7"", "C45—-15", "
® Reconnect oxygen sensor. "C45—8", or faulty ECM,
® Reconnect oxygen sensor.
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CHART #3 DWELL FIXED OVER 80°
Rich Engine Condition Indication

enough to stall engine).

Run engine at part throttle for one minute, then with engine
idling, remove large vacuum hose (such as evap. canister purge
hose at the canister) to cause air leak to engine (but not

Dwell decreases

Check the canister for being loaded with
fuel and purge valve for leaks which
would cause richness.

If OK, check carburetor duty solenoid.

— See Fig. E—24

OK Not OK
See ““carburetor”’ Replace or
in section 6C. repair.

No dwell change

terminal on lead to ECM
(not oxygen sensor).

Remove connector from oxygen
sensor and ground connector

Dwell drops to
o

No dwell change

under 10

Faulty oxygen
sensor connection
or sensor.

Faulty ECM
connection or
ECM.
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CHART #4

IDLE SWITCH AND MAP SENSOR CIRCUIT CHECK

® Connect dwell meter to dwell lead.

Warm up engine until dwell starts to vary.

® Pinch the rubber hoses at Idle switch and MAP
sensor and remove them.

® Note dwell.

Under 10°

Enrichment circuit OK.
Make ““System Performance
Check"”.

Over 10°

Disconnect Idle switch and MAP sensor connector
and connect jumpers between harness connector
terms. “C61-1" and “C61-2", “C59-1"" and
“C59-2" (not switch and sensor side).

Under 10°

Faulty switch connection
or switch.

Over 10°

Connect jumpers between ECM terminals
*C45-3" and “C46-9", “C45-10" and
“C45-11".

ECM

Under 10° Over 10° :
Check for open in wire to ECM Faulty ECM
terms. “C45-3", “C46-9",
“C45-11",“C45-10" and
“C46-2".If OK, itis
faulty ECM.
k| €46 | cae Blue/Orange 06: 0611
gl €45 | C45 Blue/Yellow c61 61 Idle Switch
-3 -3 2 2
Blue/White C59 C59
e[ ©%5 1% 3 3 3
d C59
15 C‘:? 01? Bluc/Re 05_52) -2 MAP Sensor
16] €45 | C45 Green/Orange C59 C59 g
10| -10 -1 -1
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CHART #5 “CHECK ENGINE” LIGHT INOPERATIVE

[ Check fuse that supplies power to ECM]

| |

Blown fuse OK
Replace fuse — Check for Check “Check Engine” light connector for proper connection. With
cause * ignition ““ON"" and engine stopped, check voltage from same connector blue

wire terminals to ground, after removing the connectors from Carburtor
duty solenoid, Idle switch and MAP sensor.

|
| ]

Under 9 volts Over 9 volts

Check voltage from same connector Check voltage from ECM terminal “C46—4"" to ground.
yellow wire term. to ground.

I Over 9 volts Under 9 volts J l Over 9 volts—l l Under 9 voltsrl

Check bulb and Repair open in lead | | Check voltage Repair open in lead
bulb connections from fuse to from ECM term. to ECM terminal
toit™ connector “C46-7" to “C46—4"" from
ground. “Check Engine”
light connector*.
Under 1 volt Over 1 volt
Faulty ECM connections Repair ECM
or ECM ground

* Continue Diagnostic Circuit Check after repair.

Blue Check engine light
C46| |C46
S Ho
C46] 1CA46 |
-7 ] l=2] L

= to ignition ke
Yellow g Y
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CHART #6 WON'T FLASH CODE 12

Check fuse that supplies power to ECM.

® Ignition “ON’’ engine stopped, ground “‘Test” lead.
® Ground terminal on ECM connector terminal "“C45—1"",
® Note “Check Engine’ light.

Does not fla

sh code 12

Flashes code 12

Remove ECM C46 connector and
note ‘“Check Engine’’ light

Repair open “Test’’ lead

Repair grounded lead
from bulb to ECM
terminal “C46—4".

Check

Light on Light off
Replace
ECM.
Repeat Diagnostic Circuit
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MALFUNCTION CODES OF DIAGNOSIS SYSTEM

1. “CHECK ENGINE"” LIGHT CHECK

(1) The “CHECK ENGINE” light will come on when the ignition switch is placed at ON and the engine
is not running.

(2)  When the engine is started, the “CHECK ENGINE” light should go out.
If the light remains on, the diagnosis system has detected a malfunction in or abnormality in the
system.

2. OUTPUT OF TROUBLE CODES

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

(1) Connect the ground terminals (1) and @ of the check connector located under the kick panel.
(2) Turn the ignition switch to ON. Do not start the engine.

(3) Read the diagnostic code as indicated by the number of flashes of the “CHECK ENGINE” light.

Clutch pedal

3. TROUBLE CODE INDICATION
The trouble code is indicated by intermittent operation of the “CHECK ENGINE" light, which represents
the trouble code figures.
For instance, the following light operates to indicate the trouble code “23".

t

4. The location of abnormality can be detected by the blinking “CHECK ENGINE” light built into the
instrument panel.
The blinking consists of the patterns shown in the Fig. E—1, and individual pattern will repeat to
indicate abnormality. When more than one abnormality takes place, related patterns will repeat 3

times each. Having completed all the pertinent patterns, it returns to the initial pattern. Then the same
is repeated.

SIGNALING CODE 23

04 04 04
04 04 04 04 04

1

|
3.2 oottt 3.2 ——3.2 —|
FAARNEN] !
| S HZ oS00 oo
N s’
2

——— ——

EARTH 2 3

SIGNALING CODE 13 AND 23

&Zf—ﬁ32k—ﬁ32
13 13

EARTH

3.2 3.2 i32f——
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TROUBLE CODES LIST

Code No. System Diagnostic Trouble Area
12 — Normal —
Harness open or grounded e O, sensor circuit
13 O, sensor Sensor deterioration ® O, Sensor
e ECM
Air/fuel ratio e O, sensor circuit
44 .
Lean signal e O, sensor
Fuel metering e Duty solenoid circuit
45 Air/fuel ratio e Duty solenoid
Rich signal e ECM
14 Harness open or grounded e Coolant sensor circuit
Coolant sensor Sensor defective e Coolant sensor
15 e ECM
Harness open or grounded e IDLE switch or MAP sensor
21 IDLE switch IDLE switch or circuit
and MAP sensor MAP sensor defective e |DLE switch or MAP sensor
e ECM
22 Harness open or grounded e Fuel cut circuit
Fuel cut Fuel cut solenoid defective e Fuel cut solenoid
51 e ECM
23 Dut Harness open or grounded e Duty circuit
( Air>/fue| ratio) Duty solenoid defective e Duty solenoid
54 e ECM
25 Harness open or grounded e AIR VSV circuit
AIR AIR VSV defective e AIR VSV
53 e ECM
26 Harness open or grounded e Canister purge VSV circuit

27

Canister purge

Canister purge VSV defective

Canister purge VSV
ECM
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ELECTRONIC CONTROL MODULE CONNECTIONS IDENTIFICATION

Terminal C-46

Function

0 NO O WN =

- e .
w N = O

Battery + (Memory Back-up)
MAP Sensor Ground
Ignition Key +

CHECK ENGINE Light

Fuel Cut Solenoid

Duty Solenoid

Control Ground

Not Used

Idle Switch Ground

Ignition Pulse

Air Injection Reactor V.S.V. Output

Early Fuel Evaporation Relay
Power Ground

Terminal C-45

Function

0O NOOLVhS, WN —

T L (T QL (Y
N O o, WwiN -, O

ALDL Start

Not Used

Idle Switch Input

MAP VSV

Not Used

Not Used

Coolant Temp. Sensor Input
Oxygen Sensor Input

Not Used

MAP Sensor ; 5V (Input)
MAP Sensor ; V (Output)
Canister Purge VSV

Not Used

Car Speed Sensor

Coolant Temp. Sensor Ground
Oxygen Sensor Ground

Not Used
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Connector Inspection

Use a circuit tester to check the connector for continuity.
Insert the test probes @ from the connector wire side.
Note:

Avoid damage to the ECM circuit.

Always be sure that the ignition switch is in the
"OFF” position before connecting or disconnecting a
connector.

Waterproof Connector Inspection

It is not possible to insert the test probes into the
connector wire side of a waterproof connector.

Use one side of a connector @ with its wires cut to
make the test.

Connect the test connector @ to the connector to be
tested.

Connect the test probes ® to the cut wires to check the
connector continuity.

Caution:

Never insert the circuit tester test probes ® into the
connector open side to test the continuity.

Broken or open connector terminals will result.

Clearing Trouble Code Memory

The trouble code memory is fed a continuous 12 volts
even with key in “OFF” position. After a fault has been
corrected, it will be necessary to remove this voltage for
10 seconds to clear any stored codes. Voltage can be
removed by removing “Main fuse” or disconnect battery
cable.

Location of The Duty Solenoid Dwell Terminal ®
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RELATIONSHIP OF DWELLMETER READINGS TO
DUTY SOLENOID CYCLING

DWELL FIXED STARTIG/,

WOT | WARM-UP

|
DWELL VARYING | ACCELERATION C";S'LSE'NG DECELERATION

|

|
AIR FUEL RICH VARYING LEAN
MIXTURE
DWELLMETER o o . . . . o

4 81 90
READING 0 9 23 5 68
DUTY CYCLE 0% 10% 5% 0% 5% 90% 10|0%
I

DUTY ONl“ ﬂ||||||||||||ll|||”|
SOLENOID o rr — ” l

| = e | |

ONE CYCLE

Caution:
When disconnecting or connecting the connector, turn the Ignition to the “OFF” position.

When Connecting ECM Harness Connector

C-46 C-45

ECM 7 17[16/1514/13[12[11[10| 9

Back View of Connector

When Disconnecting ECM Harness Connector

(6]s]4[X][3][2]1 8|7[6[5]X]4][3]2]1
i32ifio[o[8]7]  [17[efis]iap312]11]10]o

C-46 C-45

3}@1456 1234'5E15678

11 9 |10]1 1214 5(16(17

N

Front View of Connector

-
N

-
—
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O

TROUBLE CODE 12 (Fig. E-6)
NO REFERENCE PULSES TO THE ECM

Check connections at two (2) ignition coil connectors

Not OK

Repair

OK

@ ® Connect voltmeter from ECM terminal ‘‘C46-10"" to ground
® Ignition ““on’’, engine stopped and check voltage.

OK |

Over 10 volts

|

NG
Under 10 volts

or ECM.

Faulty ECM connections Check for open reference lead from ignition coil

to ECM.

Black/Yellow

C46-10 C46-10

|, Black/Red I\] /l

Vg \

Distributor

Black/Red
j ECM

Black/Yellow

LI
CK)

Ignition coil

#= t0 Ignition key
Black/Yellow

ECM : Electronic Control Module
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@ This step checks for a poor connection at the ignition coil wire connector as being the source of

no reference pulse. Check for corrosion at connector terminals not fully seated, or terminal not

properly attached to the wire.

inspected.

@ This step determines if a reference pulse voltage is being sent to the ECM. Normal voltage
should be over 10 volts. Check for good terminal contact at terminal “C46-10" of the ECM.

The terminal must be removed from the connector and carefully

cas
(6[s]aX]3[2]1) (8]7]6]5X]4[3]2]1)
13[12{11(10(9 (8|7 17{16[15[14[13]12]11|10| 9
\
1”
Brack/Yellow _l
P N Black/Red | L I l
Black/Red L
ECM
ll C46-10 C46-10
Black/Yellow
© e D:L Black/Yellow
Ignition coil

Distributor

-» to Ignition key
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TROUBLE CODE 13 (Fig. E-7)
OPEN OXYGEN SENSOR CIRCUIT

If 13 and 23 are displayed, go to Trouble Code 23 chart first.

warm.

® Connect dwell meter to dwell terminal.
Warm up engine until upper radiator hose becomes

@ ® With engine idling, disconnect oxygen sensor and
ground terminal on lead to ECM (not oxygen sensor).

OK |

Under 10° dwell after
30 sec.

Faulty oxygen sensor
connections or sensor.

| NG

Over 10° dwell after
30 sec.

|

*’C45-16".

Connect jumper between
(@ | ECM terminals “'C45-8" and

NG |

Over 10° dwell
after 30 sec.

| oK

Under 10° dwell
after 30 sec.

|

Check that wire ECM ter- Repair open in oxygen
minal *‘C45-16"" (ignition sensor harness lead

OFF) is grounded.

from connector to ECM.

l Il

ECM

ECM : Electronic Control Module

Not OK OK
Repair Faulty ECM
connections or ECM
Cc45 | ca Violet ca9| cao
8] 8
C45]| c45 Oxygen
-16] -16 Sensor
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@ This step tests to see if ECM is able to respond to a lean exhaust O, signal (low voltage).

C‘}g c4g Violet ca9| |cas
C45]C45 Oxygen Sensor

-16] -16 1
ECM = =

@ This step determines if there is an open in the wire from the oxygen sensor connector to ECM
terminal “C45-8" or if it's a faulty ECM.

ga]7]6]5[X]4[3]2]1
13hi2fitfiojo[8]7]| [17[161s[4fi3[i2[11]10f 9

(=2}
o
-
w
-

Cl}g C4g Violet c49| |ca9
('545 C45 Oxygen Sensor

16] - 61
ECM 1

(3 Check for a bad ground to ECM terminals “C45-16".

C-46 C-45

[=2]
o
N
-
©
~
[}
(&)
H
w
N

13[1211[10{9 (8|7 17116/15[14[13[12{11[10 9

Oxygen Sensor

04:8 Cfg Violet cao| |cao
C45]c45

-16] -16 1 Q |
ECM L i 1
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0)

TROUBLE CODE 14 (Fig. E-8)
SHORTED COOLANT SENSOR CIRCUIT

Check for engine overheating condition before making following test.

® Disconnect ECM connectors
® Check resistance between terminals “C45-7"" and ‘“C45-
15" of ECM harness connector (not ECM side).

OK |

Over 70 ohms

|

® Check resistance between ter-
minal ““C45-7"" of ECM harness

|NG

Under 70 ohms

|

® Disconnect coolant sensor connector.

® Check resistance between terminal “C45-7""

@ and “C45-15"" of ECM harness connector
same as above.

® The resistance should be over 100K ohms.

If not grounded, replace
coolant sensor.

@ connector and ground.

® The resistance should be over

100K ohms.

OK Not OK OK
Faulty ECM Check for grounded wire Replace
connections from sensor connector to coolant
or ECM. ECM term ““C45-7". sensor.

i

Not OK

Repair’ short bet-
ween coolant sensor
wires from connec-
tor to ECM.

® Connect coolant sensor.
® Check resistance between terminal *“C45-
7" and “C45-15"" of ECM harness con-

nector.

® The resistance should be 100K ohms. If
not over 100K ohms, replace coolant sen-

ECM

ECM : Electronic Control Module

sor.
c45| ca5 Brown c40
71 -7 -1
cas | cas Black/Blue c40
‘15| -15 2

Coolant temp, sensor
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@ This step determines if the coolant temp. sensor circuit is shorted.

6[5[a[X[3[2[1] (8]7[6[s[X]4[3[2]7
i3[i2fifio[s[8[7]  l7hefishiah3fiziiofe
Q

Q
ca45-7| |ca5-7 Brown C4(1) 1]2 3}5 EM 5]6 1]2]3]a 5 7]8
78 911 12[13] | [9]10]11 1214 151617
ca5 || cas | Black/Blue c40 ) T
-15 -15 2 T
ECM I Coolant temp.sensor

@ This checks for ground in the wires, sensor to ECM and ECM to sensor.

Q 6]5]4[X]3[2}1 8/7]6]5X]4]3]2]|1
J_ b3z iofs]a[7] EEIEMIEEEWEEEI

2
Illl
C45 Cc45 Brown c40
-7 _7 _1 .
Black/Blue 112(3 456 11234 5(6|7]8
C?g C?g C4(2) 7|8 911 12[13] [ 9]rof11 1214 151617

ECM Coolant temp.sensor

- [c=

6(5(4[X]3]|2]1 8|7(6(5[X]4(3]2(1
1211)10]9|8]| 7 n7pefisp413]12{11)10{9

Q

(3 Check for a bad ground to ECM terminals “C45-15".

123[S E1456 1] 2
9111213

w
X
[4,]
[+)]
~
[o:]

~
o]
©
o
-
-
N
-
w
—_
»
o
-
o

17

Q
ca5
Cc45 || C45 Brown C40
-7 -7 -1
c45 Cc45 Black/Blue C40
-15 -15 -2
ECM T___...__ Coolant temp.sensor
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TROUBLE CODE 15 (Fig. E-9)
OPEN COOLANT SENSOR CIRCUIT

® Disconnect Coolant Sensor.
@ ® [gnition ‘‘on”’, engine stopped, check voltage between sensor
connector terminals, should be over 2 volts.

OK

@ sor.

warm engine.

Check resistance of coolant sen-

Should be under 800 ohms on

]

l

Not OK

Check voltage from ECM ter-

@ minals “C45-7"" to ‘“C45-15",
should be over 2 volts.

(Sensor disconnected.)

ECM : Electronic Control Module

OK Not OK Not OK OK
It is poor sensor Replace It is faulty ECM Check for open in wires
connection or low sensor. connection or to ECM terminals ‘‘C45-
coolant level. ECM. 7" and “C45-15"".
Brown

caglcas c49 Under 800

cas | cas Black/Blue c40 Ohms (Warm engine)

-15] -15 2

ECM Coolant temp. sensor
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(D Determine whether the low voltage at the sensor connector is due to open in the coolant
sensor wires or poor terminal contact.

1
Coolant temp. % N
sensor P >¥ EFE Heater C4§ C4§13 Brown 04?
cas | ca5 Black/Blue c40
-5} -15 -2
ECM Coolant temp.sensor
v \

(2 Check resistance of the coolant sensor. If the resistance is within 800 ohms, coolant sensor is
not faulty; therefore, check for corrosion at the connector or low coolant level.

g

) N
Fﬁ ]___“ & ] soon—l o)

{

N

B
04? Cf? ronn Clt(1) Le Under 800
C45| C45 Black/Blue C40 | ¢ Ohms
151 -15 2} (Warm engine)
Coolant temp.sensor
ECM

@ This step checks voltage from ECM. Voltage should be above 2 V.

7 17116[151413]12|11/10| 9

ca5 | C45 Brown c40
-7 -7 -1
cas5 | cas Black/Blue c40
.15 -15 -2

ECM Coolant temp.sensor
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@

TROUBLE CODE 21 (Fig. E-10)
IDLE SWITCH AND MAP SENSOR FAILURE

If codes 21 and 23 are displayed, go to Trouble Code 23 Chart first.

® Connect dwell meter to dwell lead.
® Run engine at part throttle until dwell starts to vary.
® Disconnect IDLE switch and MAP sensor connector and connect jumpers
between harness connector terms. “C61-1” and “C61-2", “C59-1" and “C59-2".
® Run engine at part throttle and note dwell.

Dwell varying

®

Connect jumper between ECM
terminal “C46-9”" and “C45-3"".

1

rpm)

Dwell fixes to 0% after fixing to 20% for
about 10 seconds (Fixing to 20% only when
engine speed is between 600 and 3400

Dwell

varying

600 and 3400 rpm).

Dwell fixes to 0% after fixing to 20%
for about 10 seconds (Fixing to 20%
only when engine speed is between

Disconnect jumper between harness connec-
tor terminals “C59-1"" and ‘“C59-2"".

@ Connect jumper Repair open in
between ECM harness to terminals
terminal ‘C45-11" “C46-9" and
and ‘‘C45-10"". “C45-3" of ECM.

[ I 1
Varying Dwell fixes to 0% after fixing to

20% for about 10 seconds.
(Fixing to 20% only when
engine speed is between 600

Faulty ECM
connections
or ECM.

ECM

l Dwell varying I

Dwell fixes to 0% after fixing to 20% for
about 10 seconds. (Fixing to 20% only
when engine speed is between 600
and 3400 rpm)

Check for short or
open circuit in vacuum
SW and MAP sensor.
Check for ground

Check for short or open
from ECM harness and
connector to MAP
sensor harness and

ECM

: Electronic Control Module

and 3400 rpm). short for MAP sensor. connector.
l | [
[ . ] I 1
Repair openin harness Replace Repair Replace Repair:
to terminals IDLE MAP MAP GND line (C46-2, C59-3)
”045'1 1” and SW or sensor sensor open output (C45-11,
C45-10" of ECM. MAP ground. C59-2) or, 5 Volt line
sensor. (C45-10, C59-1) short
C46 | ca6 Blue/Orange C61 C61
K _9 _9 -1 -1 .
| €45 | c45 Blue/Yellow C61 C61 Idle Switch
3| 3 -2 -2
Blue/Red c59 C59
g| @5 | c48 e 3 3 5
Whi
15 C‘:? C_‘ﬁ Blue/White ng CEfg MAP Sensor
16 C45 | c45 Green/Orange Cc59 C59 ‘g
<10 | -10 -1 -1
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MAP Sensor c59

(lolo)

6 K 048 C46 Blue/Orange c61 Cc61

-9 -1 -1
s| c4s | cas Blue/Yellow 61 co1 Idle Switch
e -2 -2
B/O B/Y Blue/Red c59 C59
RES 3 £
Ca5 | ca5 Blue/White cs59 c59 _g
s 11 -1 29 2 MAP Sensor
16 C45 | C45 Green/Orange C59 C59 §
10| -10 -1 -1

ECM

C-46 K Cag C469— Blue/Orange CG1‘ C61
K 9 -1 -1
| ca5 [ cas Blue/Yellow 61 :l 61 Idle Switch
-3 -3¢— -2 -2
e[ ©46 T cas Blue/Red C.‘tg Cftg
-2 -2
cas Blue/White c59 €59 _g
18 -11 Cf:? . : 29 -2 MAP Sensor
16 cas | cas Green/Orange Cc59 C591( g
-10 | -10 -1 9 -1
ECM
K C46 | cas Blue/Orange Cc61 Cc61
-9 -9 -1 -1
6 C45 | C45 Blue/Yellow Cc61 61 Idle Switch
3| -3 -2 -2
[ Blue/Red C59 C59
E| 5| c8 3 3
15| C45 | cas Blue/White c59 c59 5
11 -1 -2 -2 MAP Sensor
16 C45 | c45 Green/Orange C59 C59 g
-10| -10 -1 -1
ECM
k| C46 | C46 $—  Blue/Orange Cc61 Cc61
-9 -9 ;_I -1 -1
[615]4[X]3[2]1 6| cas [ cas Blue/Yellow 61 co1 Idle Switch
p3pi2ipiojois|7 -3 -3 2 2
C46 Blue/Red C59 C59
E| "2 C‘fg -3 3
cas5 | cas Blue/White 59 cs9 _§
18 11 -1 j -2 -2 MAP Sensor
16| €45 | C45 Green/Orange C59 C59
10 | -10 1 R

ECM
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@)

TROUBLE CODE 22, 51 (Fig. E-11)
FUEL CUT (F/C) SOLENOID CIRCUIT FAILURE

@

® Disconnect F/C solenoid connector
® Check F/C solenoid resistance
® The resistance should be over 15 Q

NG

[

OK

l

Replace F/C solenoid

[
Code No. 22

® Disconnect ECM connectors.
® Connect test light from battery ®
to ECM harness connector terminal

Code No. 51

® Connect test light from ground to

Disconnect ECM connectors.

ECM harness connector ‘‘C46-5"".

""C46-5". ® Ignition ““ON’’ engine stopped.
NG | [ 1 OK — |
Light ““On”’ Light ““Off"” Light ““On" Light “Off"
Repair short to Bat. ® Connect F/C solenoid connec- Repair short to bat- Faulty ECM
@ in Light green tors. tery @ in Light connector or
wire to ECM term ® Connect test light from ECM green wire to ECM ECM.
“C46-5"". terminal “C46-5" to ground. term. ‘C46-5".
® Ignition ““On’’ engine stopped.
I
I |
Light “Off" Light ““On”
® Disconnect F/C solenoid connector. Faulty ECM
® Connect test light from the F/C connector or
solenoid connector battery terminal ECM.
White/Yellow lead to ground.
® Turn ignition ’On’’ engine stopped.
oK | I | NG
Light “On”’ Light “Off”
Repair open in wire Repair open Bat. @
from F/C solenoid to circuit to F/C solenoid
ECM. (White/Yellow wire).
C4p|CAg|  Liohtgreen | c42(C42 F/C Solenoid
(on Carburetor)
C46 | C46 C42 | C42
13| -13 ‘-‘]_ 1] A
ECM _
B White/Yell
= O—ii[+ H
Key Bat. =
ECM : Electronic Control Module
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@ This step determines if the F/C solenoid is shorted. A good solenoid will have over 15 ohms
resistance.

Q
Q
C46 | C46 Light green C42 C42
5] -5 -3 P .3
46 | C46 C42 C42
-13] -13 1 -1 -1
F/C Solenoid
ECM 1 (on Carburetor)
= White/Yellow /7 \ || I|I— _|
O
Key Bat. -

@ Check for a short in the wire from V.S.V. connector to ECM terminal.
6(5|4|X]3]|2|1 8|7]6[5[X]4[3]|2]1
13[12)11]10|9]8| 7 n7pefis)14)13[12[11{10|9
@
|'l'|""|']
123%456 123’5216787

78 911 1213 16]17

©
=
o
=
g
EES
ry
w
a0
o

C-46 C-45
C46 C46 Light green Cc42 Cc42
-5 -5 -3 3
cas c46 ca2  c42
13 ‘13 —]— 1 K]
F/C Solenoid
Eem (on Carburetor)

= White/Yellow ( ) "l |
B

Key a

I|}-—-|l-l_
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(3 Check for a short in the battery (+) to ECM circuit.

6{5|4|X]3]|2|1 8(7|6|5 413]2
13[1211[10{9{8|7 17[16[15)14[13[12{11]10]

-

©o

n||——

123%456 1234’5215678

789111213 910111214151617
cas
c46 C46 Light green c42 ca2
-5 -5 -3 -3
F/C Solenoid
C46 C46 Cc42 C4$ (on Carburetor)

-13 -13 -1
ECM
= White/Yellow
e @l !
1| —
Bat. =

Key

@ Check for an open in wire from battery to F/C solenoid and F/C solenoid to ECM.

6(5[(4[X{3[2(1 8{7(6|5 4(3|2
13[12]1110{9]8|7 17)16{15/14[13[12[11]10]

©o

-I_( 4 N
= 1123 415|6 112(3(4 51678

708 911 12|13]  [9]10[11]12 14[15 16|17
C-46 Cc-45
@ 1
Ca6 C46 Light green ca2| ca2
S 5 3] 38 F/C Solenoid
C46 C46 C421 C42 (on Carburetor)
13 13 Al

ECM

]

White/Yellow ( ) I

|
Key Ba

|||~--{n1_
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@ Check for an open in wire from battery to F/C solenoid.

P——

C-42

@ ]Il
</ |
c46 c46 Light green c42 c42
-5 -5 -3 -3
C46 C46 Cc42 C42
-13 -13 -1 -1 :
F/C Solenoid
(on Carburetor)

ECM
= White/Yellow
~O—ililH
Key -

Bat.
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TROUBLE CODE 23, 54 (Fig. E-12)
DUTY SOLENOID CIRCUIT FAILURE

Check connections at duty solenoid.

®

® Disconnect duty solenoid connector
® Check duty solenoid resistance
® The resistance should be over 20 Q

NG | oK
I
Replace duty solenoid
[
Code No. 23 Code No. 54
| I
® Disconnect ECM connectors. ® Disconnect ECM connectors.

® Connect test light from battery @
to ECM harness connector terminal

Connect test light from ground to
ECM harness connector “C46-6"".

“C46-6". ® [gnition ““On’’ engine stopped.
NG | I | OK — |
Light ““On” Light “Off" Light “On”’ Light ““Off"’
| @ 1 [ |
Repair short to Bat. ® Connect duty solenoid con- Repair short to bat- Faulty ECM
@ in Light green nectors. tery @ in Light connector or
wire to ECM term. ® Connect test light from ECM green wire to ECM ECM.
“C46-6" or duty terminal “C46-6" to ground. term. “'C46-6"".
solenoid to dwell ® Ignition ““On’’ engine stopped.
lead wire. I
[ |

Light “Off”
I

Light “On"

® Disconnect duty solenoid connector.

® Connect test light from the duty
solenoid connector battery terminal
White/Yellow lead to ground.

® Turn ignition ““On’’ engine stopped.

Faulty ECM
connector or
ECM.

ECM :

OK T I 1 NG
Light ““On” Light “Off"’
l l
Repair open in wire Repair open Bat. @
from duty solenoid to circuit to duty sole-
ECM. noid  (White/Yellow ca3| Dwell
wire). Lead
cae6|cae|Ltgreen/Red| 1c43|ca3
6| -6 1] A1
White/Yellow | c43|cC43
21 -2

ey

Electronic Control Module

Duty Solenoid
(on Carburetor)
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@ This step tests the resistance of the duty solenoid itself. A good solenoid will have over 20
ohms.

C-43
=<l
211
Q
c33 | Dwell Lead
Lt Green/
C46| C46 Red ca3 c43
6| -6 ) -1 -1
ECM c43 [ ca3
White/ - 2
— || ||| (M) Yellow Duty Solenoid
| | \/ (on Carburetor)
Bat. Key Q

@ Check for a short in the wire from duty solenoid to ECM terminal.

6(5{4(X]3]|2]|1 8|7({6|5[X]4|3|2{1
13j12)11)10{9(8| 7 17p6|15[14(13]12]1110/9

fifr--4
( :ﬂ@ﬂse 1]2]3 '@(678 )

4 5
o f{iof{11]12[13] [o]t0[n 1214 151617

N

~
(=]

C-46 C-45

C33 | Dwell Lead

Light Green/|
C46 Red c43 ca3
-6 -1 -1

C46
-6

White/Yellow

C43 C43
-2 -2

Duty Solenoid

ECM
i
(on Carburetor)
Bat. Key
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@ Check for a short in the battery (+) to ECM circuit.

(6]s]4[X[3]2]1 8[7]6[s[X[4][3[2]1
EERNERDEERIDEDERRER

123)%456 1]2

w
»
o
(=2}
~
ml

7]8 911 1213 |9 ]10]1 1214 15[16]17
C-46 C-45

C33 | Dwell Lead

Light Green/

Cc46  C46 Red c43 Cc43
-6 -6 -1 -1
White/Yellow | 043 c43
-2 -2
I | II | Duty Solenoid
{on Carburetor)
Bat.

@ Check for an open in the wire from battery to duty solenoid and duty solenoid to ECM.
6|5|4 3|21 8|7(6(5 41321
WBHIHOQ 8|7 1716)1514[13]12(11/10|9 D

123%456 112

4’5215678

w

7]8 911 1213 |9 ]10]1 1214 151617
Cas
' C33| Dwell Lead
Light Green/
c46 c46 Red ca3{ca3
6 -6 R
White/Yellow ca3| ca3

ECM
2 2
|__| || || Duty Solenoid
(on Carburetor)
Bat. Key
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@ Check for an open in the wire from battery to the duty solenoid.

C33 | Dwell Lead
Lt Green/ [
c46 c46 Red c43 c43
6 -1 -1

c43 C43

ECM
White/ -2 -2
-|:| |_| II || Yellow " Duty Solenoid
‘(on Carburetor)
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TROUBLE CODE 25, 53 (Fig. E-13)
AIR V.S.V. CIRCUIT FAILURE

® DisconnectV.S.V. connector

@ ® Check V.S.V. resistance

® The resistance shoud be over 20 )

NG T oK
|
Replace V.S.V.
[
Code No. 25 Code No. 53
I

® Disconnect ECM connectors.

Disconnect ECM connectors.
Connect test light from ground to
ECM harness connector ‘““C46-

® ® Connect test light from battery @
to ECM harness connector terminal 11",
“C46-11". Ignition ‘‘On” engine stopped.
NG | | 1 OK — |
Light “On”" Light “Off"” Light ““On”’ Light “Off"’
Repair short to Bat. ® Connect V.S.V. connectors. Repair short to bat- Faulty ECM
@ in Light green ® Connect test light from ECM tery @ in Light connentor or
wire to ECM term. terminal “C46-11"' to ground. green wire to ECM ECM.
“C46-11". ® [gnition ““On" engine stopped. term. “C46-11"".
[
| |
Light ““Off"’ Light ““On"’
® Disconnect V.S.V. connector. Faulty ECM
® Connect test light from the V.S.V. connector or
@ connector battery terminal White/ ECM.
Yellow lead to ground.
® Turn ignition ““On”’ engine stopped.
OK | I ] NG
Light “On"’ Light “*Off"”
Repair open in wire Repair open Bat. @
from V.S.V. to ECM. circuit to  V.S.\V.
(White/Yellow wire).
Lt Green/
c46 | C46 Black c4g | c48
1] 11 2 -2
C46 | c46 Cc48] C48 AIRV.S.V.
-13] -13 ] A
ECM __l
- White/Yellow '___
AIR  : Air Injection Reactor Key l:
V.S.V. : Vacuum Switching Valve

ECM : Electronic Control Module
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@ This step tests the resistance of the V.S.V. itself. A good V.S.V. will have over 20 ohms resis-

tance.

Q
(] 2:/' l‘% ]
(93
—
c46| cae| Lt Green/Black | c48 c48
-11] -1 -2 -2
AIR V.S.V.
Cc46] C46 Cc48 Cc48
-13] -13 -1 -1
ECM
= White/Yellow i
~—lil-{H
Key Bat. —
@ Check for a short in the wire from V.S.V. connector to ECM terminal.
6|5(4 32|11 8|7]6|5 41312{1
3(12f11)10{9( 8} 7 1701615{1413[12)11/10{ 9 ]
—QLM'“"'“___]_
123’@(456 ’1234}52(56787
7|89 H1011]12[13 9 {10{11[12{13H14{15[16]17
C46 C46 Light Green c48 C48
-11 -11 2 -2
AIR V.S.V.
c46 c46 c48 c48
13 13 __J_ -1 -1

ECM

White/Yellow ( ) 4 '
B

Key

"*‘4'1

a
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(®) Check for a short in the battery (+) to ECM circuit.
6|5{4(X]3]|2]|1 8|7|6(5[X]4]3]|2|1

E:“ZHIOQ 8|7 hpepspaps|i2fiio s u
J L—lh

(1 3@{456‘ ,1234;321678‘

5
708 911 12)13] | {9 [10]11 1214 15 [16]17

N

Q.

c46 c46 Lt green/Black c4a8 c48
-11 -11 -2 -2
AIR V.S.V.
C46 C46 C48 Cc48
-13 -13 -1 -1
ECM
= | White/Yellow /7 \ |
Al = j_
Key Bat. -
@ Check for an open in wire from battery to V.S.V. and V.S.V. to ECM.
6(5]4 3|2{1 8/7]6|5 4{3]2|1
312f11p10{9{8|7 brpepspapspizpf 9
—m“.
723}@1456‘723”&2]5678
7|8 11 1213| | [9[1o[11]12f{13]{14]15]16]17
c45
ca6 ca6 Lt green/Black cas | cas
-1 -1 -2 -2
AIRV.S.V,

C46 Cc46 Cc48| C48

-13 -13 -1 -1
ECM

White/Yellow /7 \ |
!
B

Key

||l-—-|+1_

a
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@ Check for an open in the wire from battery to the V.S.V.

<~ [Id
!
"
46 46 Lt Green/Black c48 c48
-11 -11 -2 2
AIR V.S.V.
C46 C46 Cc48 C48
13 413 -1 "I -1
@ I',
ECM _I 1

N
White/Yellow m llll’ F— .
U | Bat. _{ j_—‘

Key
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TROUBLE CODE 26, 27 (Fig. E-14)
V.S.V.; CANISTER PURGE DEFECTIVE
® DisconnectV.S.V. connector
@ ® Check V.S.V. resistance
® The resistance should be over 30 Q
NG ! oK
Replace V.S.V.
[
Code No. 26 Code No. 27
I
® Disconnect ECM connectors.
® Disconnect ECM connectors. ® Connect test light from ground to
@ ® Connect test light from battery @ @ ECM harness connector ‘“C45-
to ECM harness connector terminal 127,
“C45-12". ® [gnition “On’’ engine stopped.
NG | ' ] OK — 1
Light ““On”’ Light “Off"’ Light ‘On"’ Light ““Off"’
Repair short to Bat. ® Connect V.S.V. connectors. Repair short to bat- Faulty ECM
@ in Green/White ® Connect test light from ECM tery @ in Green/ connector or
wire to ECM term. terminal “C45-12"" to ground. White wire to ECM ECM.
““C45-12"". ® Ignition ““On’’ engine stopped. term. ‘“C45-12"".
I
[ |
Light ““Off"” Light “On""
® Disconnect V.S.V. connector. Faulty ECM
® Connect test light from the V.S.V. connector or
® connector battery terminal White/ ECM.
Yellow lead to ground.
® Turn ignition ““On’’ engine stopped.
OK | ! | NG
Light ““On”’ Light "Off"’
Repair open in wire Repair open Bat. @
from V.S.V. to ECM. circuit to V.S.V.
(White/Yellow wire).
c45 | cas Green/White c36| c36
121 12 -1 -1 Canister Purge
c46 | ca6 C36| C36 VsV
-13| -13 ‘_‘l 20 -2
ECM —
White/ Yellow ll' I l'_—L
V.S.V. : Vacuum Switching Valve Key Battery p—
ECM : Electronic Control Module
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@ This step tests the resistance of the V.S.V. itself. A good V.S.V. will have 30 ~ 40 ohms resis-
tance.

—]
Q
Q
cas | c45 Green/White c36 | C36
12| -12 -1 -1 Canister Purge
C46| c46 C36 C36 VSV
-13] -13 -2 -2
ECM
= White/Yellow
O——l' I al
Key Bat. -
@ Check for a short in the wire from V.S.V. connector to ECM terminal.
(6]5]4]X]3]2]1 8[7]6[s5[X[4[3[2]1
bafiz11r]e[8[7] @EMENE
L | | | | |___{ ’_—‘L
123%456 1234[5215678T
7] 8] 9 f{1of{11]12]13 910111314151617
C-46 C-45
c45 c45 Green/White c36 c36
_ 0o i il Canister Purge
C46 C46 C36 C36 VSV
-13 -13 -2 -2
ECM

White/Yellow ( ) | I

i
Key Ba

I||—--{I1_
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(3) Check for a short in the battery (+) to ECM circuit.

8|7|6(5 413[2(1
1716)15)14)13)12[11]10[9

(6]s[4[X[3][2[1
ERREEAE

|

Canister Purge VSV

123}@1456 1234'5215678
789111213 9 [10]11[12H13H 14|15 |16 |17
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@ Check for an open in wire from battery to V.S.V. and V.S.V. to ECM.
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@ Check for an open in the wire from battery to the V.S.V.
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TROUBLE CODE 44 (Fig.
OXYGEN SENSOR — LEAN INDICATION

E-18)

® Connect dwell meter to dwell lead.
® Warm up engine until upper radiator hose becomes warm.
@ ® Start engine and choke engine at part throttle.

® Note dwell.

oK |

Dwell increases

management system
Fig. E-22).

of oxygen sensor.

® Check for air leak (including air

® Check for exhaust leak ahead

— See @

ING

Not dwell change

® Disconnect oxygen sensor.

® Connect dry battery (1.5V) + to violet wire to ECM
(not oxygen sensor) and dry battery — to ground.

® Note dwell.

C45| c45
8| -8

| NG
Under 10°

|

Check for grounded Violet wire
to ECM term. “C45-8". If not
grounded, replace ECM.

ECM

ECM : Electronic Control Module

OK | | NG OK |

No leak Leak Increases
Check for carburetor Repair and Replace oxygen
duty solenoid recheck. sensor.
See Fig. E-24

OK Not OK
See carburetor Replace or repair.
check procedure.

Violet

c49

Oxygen
Sensor
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(‘D Determine whether or not the O, sensor is delivering a lean indication to the ECM unit.

@ Determine whether or not the harness from the O, sensor to the ECM unit is.grounded.

Duty solenoid terminal ®

|-

(Violet)

C45
-8

Violet

Dry Battery

Ca5
-8

ECM

Dry Battery

Oxygen Sensor

1}
T
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TROUBLE CODE 45 (Fig. E-19)
OXYGEN SENSOR — RICH INDICATION

Note: A restricted air cleaner can cause a code 45.

® Connect dwell meter to dwell terminal.

@ engine idling, note dwell.

® Start engine and run at part throttle until dwell starts to vary, then with

® Remove large vacuum hose (such as canister purge hose at canister) to
cause an air leak (but not enough to stall engine).

OK |

Dwell decreases

Check carburetor duty solenoid

(See Fig. E-24)
OK Not OK
See carburetor Replace or repair

check procedure.

|No

No dwell. change

® Disconnect oxygen sensor.
® Ground connector terminal on lead
to ECM (not oxygen sensor).

OK

Dwell drops to
under 10°

NG

No dwell change

Faulty oxygen sensor
connection or sensor

C49 | c49

ca5] C45 Violet
8| -8

ECM

ECM : Electronic Control Module

Faulty ~ECM
connection or
ECM

Oxygen

Sensor
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@ This step tests for a lean condition, (air leak), in the engine to see if the ECM can respond.
A decrease in the dwell indicates ECM and O, sensor are not faulty and looks for source of
constant rich condition.

Duty solenoid terminal ©

@ This step tests to see if ECM is able to respond to a lean exhaust O, signal (low voltage).

(Violet)

Violet
caB|cas ca9 c49

ECM Oxygen
Sensor
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ONTROL

RAM PROBLEM

TROUBLE CODE 52 (Fig. E-20)

®

Check connections at ECM connectors and ECM terminal “C46-
13", "“C46-7"" and "“C45-16"" wires are grounded completely.

If OK, clear code(s)*, start engine and recheck for code(s).

|

No code

Codels) including code 52.

Clear codels)*, start engine and

recheck for code(s) again.

No code

Make system
performance
check.

ECM : Electronic Control Module

]

Other code(s) except
code 52.

Codel(s) including
code 52 again

Other codel(s)
except code

52.

Replace ECM.

* See Clearing Trouble Code Memory (Page 6E-67)

See applicable
code(s) chart.
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TROUBLE CODE 55 (Fig. E-21)

A/D CONVERTER

PROBLEM

Check connections at ECM connectors and ECM terminal ““C46-
13", “C46-7"" and “C45-16"" wires are grounded completely.
If OK, clear codel(s)*, start engine and recheck for codel(s).

|

No code

Codels) including code 55. Other codels) except

code 55.

Clear codels)*, start engine and
recheck for code(s) again.

|

No code Code(s) including Other codels)
code 55 again except code
55.
L
Make system Replace ECM. See applicable
performance codel(s) chart.
check.

* See Clearing Trouble Code Memory (Page 6E-67)

ECM : Electronic Control Module




6E—102 EMISSION CONTROL

AIR MANAGEMENT CHECK (Fig. E-22)

Check vacuum hose routing and connection for AIR System. Correct or repair as necssary

® Warm up engine until upper radiator hose becomes warm.
® Disconnect rubber hoses to Check Valve and Air Cleaner from Air Switching Valve (ASV).
® Running the engine at part throttle, check the following operation:
Air should divert to Air Cleaner.
Pinching rubber hoses at idle switch MAP sensor disconnect them.
At that time, air should be pumped to Check Valve for about 10 seconds and then
switched to Air Cleaner.

I
[ |

OK Not OK
| |
No trouble found. ® Reconnect the hoses at the switches and release pinching.
Clear codel(s) * ® Remove the rubber hose from pipe “C"’ of Vacuum Switching Valve.

©® Running engine at part throttle, check following operation at the pipe ’C"’
{not rubber hose side).
Not grounded ECM terminal “C46-11"" : Pumped air supplied.
Grounded ECM terminal ““C46-11"" : Vacuum supplied.

Not OK OK
[ [
Replace Vacuum ® Connect vacuum pump to the rubber hose from pipe ’C’’ of
Switching Solenoid Vacuum Switch valve to pipe “*1”” of ASV and supply 5 inches
Hg. vacuum. '

® Note gauge and check pumped air flow. .
® The vacuum should not decrease and air should be pumped to

check valve.
|
Il |
Not OK OK
I I
Replace ASV Disconnect vacuum pump and
check pumped air flow.
Air should be pumped to Air Cleaner.
[
Not OK OK
| |
Replace ASV Replace ECM

To Air Cleaner

Pine "2 From Air Pump To Pipe "1 of ASV
ipe ' To Check Valve

f
el D

Pipe 1"
npn ngr

From Pipe 2" —e— [ | ~=— From Intake

of ASV — | J Manifold

Air Sw. Valve (ASV) Vacuum Sw. Valve

* See Clearing Trouble Code Memory (Page 6E-67)
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IDLE SWITCH CHECK (Fig. E-23)

® Engine stopped.

® Disconnect Idle switch connector and check resistance between terminals
"C61-1"and “C61-2", of the switch connector (not harness side).

® The resistance should be O ohm.

Not OK OK

® Disconnect vacuum hose from the switch and connect
vacuum pump.

® Applying 4 inch Hg. vacuum to switch by vacuum pump,
check resistance between terminals “C61-1"" and ‘C61-
2", of the connector (not harness side) and note vacuum
change.

® The resistance should be over 100K ohms.

® The vacuum should not decrease.

Not OK OK

Replace Switch Asm. ® |dle switch is OK. .

® Check for short between Idle switch wires
from connector to ECM or grounded wires.
If shorted or grounded, repair wires.

Make system performance check.

C46 | ca6 Blue/Orange C61 C61

K -9 -9 -1 -1

5| C45 [ a5 Blue/Yellow o1 Co1 Idle Switch
3 -3 -2 -2

ECM
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CARBURETOR DUTY SOLENOID CHECK (Fig. E-24)

® Disconnect oxygen sensor connector and vacuum switch connector.
® [gnition ““on’’, engine stopped.
® Check repeated clicks from duty solenoid.

| |

No repeated clicks Repeated clicks
Replace duty See “‘carburetor’”
solenoid. in section 6C.
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SECTION 6F

ENGINE EXHAUST
TABLE OF CONTENTS

PAGE
Main Data and Specifications ........... ... .. .. it it i, 6F—2
General Description ....... ... ...ttt ittt ittt e i e e, 6F—2
Removal and Installation ............. ... ... i it ittt 6F—3

Inspection and Repair ........... it i ittt et ettt 6F—4



6F—2 ENGINE EXHAUST

MAIN DATA AND SPECIFICATIONS

Exhaust system
Pipe outside diameter X thickness

Front pipe mm(in) 50.8 X 1.5 (2.0 X 0.059)
Middle pipe mm(in) 50.8 X 1.5 (2.0 X 0.059)
Rear pipe mm(in) 50.8 X 1.6 (2.0 X 0.063)
Silencer
Type Circular section-shell construction

of triple skin and end plates,
internal construction of baffles
and perforated tubes.

Inside diameter mm(in) Approximately 180 (7.09)

Length mm(in) Approximately 525 (20.67)
Mounting ‘

Number of suspension points 5

Type Rubber and metal

Catalytic converter type Oxidizing catalytic (Until ‘90 model)

(For Switzerland and Sweden) Three-way catalytic (From ‘91 model)

GENERAL DESCRIPTION

Exhaust Pipe Catalytic Converter /

Exhaust Silencer Tail Pipe
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TS

»e

REMOVAL AND INSTALLATION

4 X 4 model

Removal Steps

1.

Pw

SoENO®

Front exhaust pipe bracket

nut (Transmission side)

Front exhaust pipe mounting
bracket nut (4x4 model)

Front exhaust pipe damper ring
Front exhaust pipe flange nut
with gasket

Front exhaust pipe

Center exhaust pipe damper ring
Catalytic converter

Center exhaust pipe

Rear exhaust pipe damper rings
Exhaust silencer with rear
exhaust pipe

Installation Steps

10.

POON®O

Exhaust silencer with rear
exhaust pipe

Rear exhaust pipe damper rings
Center exhaust pipe

Catalytic converter

Center exhaust pipe damper ring
Front exhaust pipe

Front exhaust pipe flange nut
with gasket

Front exhaust pipe damper ring
Front exhaust pipe mounting
bracket nut (4x4 model)

Front exhaust pipe bracket

nut (Transmission side)
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W Important — Installation
9. Exhaust Silencer with Rear Exhaust Pipe
Apply muffler sealer to the joining portion of the pipes.

4. Front Exhaust Pipe Flange Nut
Connect the exhaust pipe to the exhaust manifold.
Front exhaust pipe to manifold nut.
Torque kg-m(lb.ft/N-m)
6.8 + 0.5 (49 + 3.6/66 + b5)

[®| INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part replacements if excessive wear or damage is discovered
during inspection.

Front Exhaust Pipe

Center Exhaust Pipe and Catalytic Converter Flange
Nut

Exhaust Pipe Damper Ring
Exhaust Silencer with Rear Exhaust Pipe

Check the pipes for corrosion, cracking, damage or
misalignment and repair if required.

Check the rubber rings for deterioration or damage and
repair if required.
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