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FOREWORD

This manual includes special notes, important points, service
data, precautions, etc. that are needed for the maintenance,

- adjustments, service, removal and installation of vehicle
components.

All information, illustrations and specifications contained in
this manual are based on the latest product information
available at the time of publication.

?
]
]
L,
¥

: All rights are reserved to make changes at any time without
notice. .
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ENGINE 6A-1
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All new Isuzu Motors vehicles are certified by the United States Environmental Protection Agency as
conforming to the requirements of the regulations for the control of air poliution from new motor
vehicles. This certification is contingent on certain adjustments being set to factory standards. In most
cases, these adjustment points either have been permanently sealed and/or made inaccessible to
prevent indiscriminate or routine adjustment in the field. For this reason, the factory procedure for
temporarily removing plugs, caps, etc., for purposes of servicing the product must be strictly followed
and, wherever practicable, returned to the original intent of the design.

GENERAL DESCRIPTION
STATEMENT ON CLEANLINESS AND CARE

® An engine is a combination of many machined,
hone, polished and lapped surfaces with very fine
tolerances,

¢  Whenever valve train components, cylinder head,
cylinder, erankshaft or connecting rod components
are removed for service, they should be retained in
order. At the time of installation, they should be
installed in the same locations and with the same
mating surfaces as when removed.

¢ Any time air cleaner or TBI unit is removed, the
intake opening must be covered. This will protect
against the entrance of foreign material which
could follow the intake passage into the cylinder
and cause extensive damage when the engine is
started.

® When any internal engine parts are serviced, care
and cleanliness are important. A liberal coating of
engine oil should be applied to friction areas
during assembly to protect and lubricate the
surfaces on initial operation. Throughout this
section, it should be understood that proper
cleaning and protection of machined surfaces and
friction areas is part of the repair procedure. This

is considered standard shop practice even if not

specifically stated.

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

® Battery cables should be disconnected before any
major work is performed on the engine. Failure to
disconnected cables may result in damage to wire
harness or other electrical parts.

® Cover or otherwise protect exposed electrical
connections to prevent damage from oil and fuel.

® When raising or supporting the engine for any
reason, do not use a a jack under the oil pan. Due
to the small clearance between the oil pan and the
oil pump screen, jacking against the oil pan may
cause it to be bent against the pump screen
resulting in a damaged oil pickup unit.

TUNE-UP INFORMATION

All information required to tune up the vehicle’s
engine is given in the Vehicle Emission Control Label.
This label is located in the engine compartment.
¢ Spark plug type and gap.
¢ Ignition timing. B
¢ Idle, fast idle and solenoid screw speeds, as

applicable. 3
¢ The proper sequence for making the adjustments.
® Vacuum hose routing diagram (sometimes on a

separate label).

USE OF RTV SEALER AND ANAEROBIC .
GASKET ELIMINATOR

Two types of sealer are commonly used in engines

covered by this manual. These are RTV sealer and

anaerobic “gasket eliminator” sealer.

It is important that these sealers be applied

properly and in the proper place to prevent oil leaks. "
THE TWO TYPES OR SEALER ARE NOT .
INTERCHANGEABLE. Use the sealer recommended '
in the procedure. S
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6A-2 ENGINE

® RTV (room temperature vulcanizing) sealer is
used where a non-rigid part is assembled to a rigid
part. Common examples are oil pans and rocker
4arim Covers.

® Anaerobic gasket eliminator hardens in the
absence of air. This sealer is used where two rigid
parts (such as castings) are assembled together.
When two rigid parts are disassembled and no
sealer or gasket is readily noticeable, the parts
were probably assembled using gasket eliminator.

USING RTV SEALER

1. Don’t use RTV when extreme temperatures are
expected, such as exhaust manifold, head gasket
or where gasket eliminator is specified.

2. When separating components sealed with RTV,
use a rubber mallet and “bump” the part sideways
to shear the RTV sealer. “Bumping” should be
done at bends or reinforced areas to prevent
distortion of parts. RTV is weaker in shear
(lateral) strength than in tensile (vertical)
strength.

Attempting to pry or pull components apart
may result in damage to the part.

3. Surfaces to be resealed must be clean and dry.
Remove all traces of oil and RTV. Clean with a
chlorinated solvent such as carburetor spray
cleaner. Don’t use petroleum cleaners such as
mineral spirits; they leave a film onto which RTV
won't stick.

. 4. Apply RTV to one of the clean surfaces. Use a
bead size as specified in the procedure. Run the
bead to the inside of any bolt holes Do not allow
the sealer in any blind threaded holes, as it may
prevent the bolt from seating properly or cause
damage when the bolt is tightened.

5. Assemble while RTV is still wet (within 3
minutes). Don't wait for RTV to skin over.

6. Torque bolts to specifications. Don’t over-torque.

USING ANAEROBIC GASKET ELIMINATOR

1. Clean surfaces to be resealed with a chlorinated
solvent to remove all 0il, grease and old material.

2. Apply a continuous bead of gasket eliminator to
one flange.

3. Assemble parts in the normal manner and torque
to specifications.

~.1990 ISUZU

GASOLINE ENGINE
MECHANICAL DIAGNOSIS

The following information pertains to the basic

assembly only. For more diagnosis information, refer

to the following:

® Overheating or other cooling system problems:
Refer to "Engine Cooling” (Section “6B1”).

® Cranking and ignition system problems: Refer to
“Engine Electrical” (Section “6D").

¢ Starting, driveability, fuel economy, etec.
problems: Refer to the DRIVEABILITY AND
EMISSIONS (SECTION 6E2),

GASOLINE ENGINE
COMPRESSION CHECK -

1. Disconnect the primary terminal from the coil.
Refer to “Engine Electrical” (Section "6D”).

2. Remove all spark plugs.

3. Block the throttle plate wide open.

4. Make sure the battery is fully charged.

5. Starting with the compression gage at zero, crank
the engine through four compression strokes (four
“puffs”).

6. Make the compression check at each cylinder and
record each reading.

7. If some cylinders have low compression, inject
about 15 ml (one tablespoon or about 3 squirts
from a pump type oil can) of engine oil into the
combustion chamber through the spark plug hole.

8. Minimum compression recorded in any one

cylinder should not be less than 70% of highest

cylinder, and no eylinder should read less than 630

kPa (100 psi). For example, if the highest pressure

in any one cylinder iz 1035 kPa (150 psi), the

lowest allowable pressure for any other cylinder

would be 725 kPa (105 psi). (1035 X70% = 725)

(150 X 70% = 105). :

® Normal - Compression builds up quickly an
evenly to specified compression on each
cylinder.

¢ Piston Rings Leaking - Compression low on
first stroke tends to build up on following
strikes but does not reach normal. Improves
considerably with addition of oil.

® Valves Leaking - Low on first stroke. Does not
tend to build up on following strokes. Does not
improve much with addition of oil.

® If two adjacent cylinders have lower than
normal compression, and injecting oil into
cylinders does not increase the compression,
the cause may be a head gasket leak between
the cylinders.




ENGINE 6A-3

GASOLINE ENGINE MECHANICAL DIAGNOSIS (CONTINUED)

PROBLEM POSSIBLE CAUSE CORRECTION
Engine Will Not Turn . Battery, cranking system or other § 1. Refer to “Engine Electrical” (Section
Over electrical problems. “6D™).
. Liguid in combustion chamber. 2. Remove with suction gun.
. Seized engine. 3. Repair.
Engine Cranks . Fuel or ignition system problem. 1. Refer to the "Fuel and Emissions

Normally But Does
Not Start

. Restricted exhaust system.
. Low compression due to stuck or

burned valves, stuck rings, blown

" head gasket etc.

Service Manual” and "Engine
Electrical” (Section "6D").

. Repair.

3. Perform a compression test, as
outlined in this section. Repair
engine as necessary.

[n]

Roughidle

. Fuel, ignition system or

emissions system problem.

. Uneven cylinder compression.

. Bent pushrod or broken valve

spring.

. Faulty engine mount.

1. Refer to the "Fuel and Emissions
Service Manual” and "Engine
Electrical” (Section “6D”).

2. Perform a compression test, as
outlined in this section. Repair
engine as necessary.

3. Repair.

4. Repair or replace.

White Smoke

Usually caused by water vapor,
which is a normal byproduct of
combustion, Usually seen on cold

- days.

None required.

Biack Smoke

Usually caused by rich fuel
mixture.

Refer to “Fue! System” (Section "6C”)
.and/or the “Driveability and
missions” (Section 6EZ2).

Blue Smoke

Usually caused by oil burning in
the combustion chambers,

Refer to Excessive Qil Loss diagnosis.

Excessive Qil Loss

. External oil leaks.

. Improper reading of dipstick.

. Improper oil viscosity.

. Continuous high speed driving

and/or severe usage.

B

. Crankcase ventilation or PCV

system malfunctioning.

. Valve guides and/or valve stem

seals worn, or seals missing,

. Piston rings not seated.
. Broken or worn piston rings.

. Piston improperly instailed.

1. Tighten bolts and/or replace gaskets
and seals as necessary.

2. Check oil with vehicle on a level
surface and allow adequate drain

. down time.

3. Use recommended viscosity for
prevailing temperatures.

4. Continuous high speed operation
and/or severe usage will normally
cause decreased oil mileage.

5. Service as necessary.

6. Ream guides and install oversize
service valves and/or new valve stem .
seals.

seat.

8. Replace broken or worn rings as
necessary,

9. Replace piston or repair as necessary

1990 1SUZU:
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6A-4 ENGINE

GASOLINE ENGINE MECHANICAL DIAGNOSIS (CONTINUED)

PROBLEM POSSIBLE CAUSE CORRECTION
Low Oil Pressure 1. Slow idie speed. 1. Set idle speed to specifications.
2. Incorrect or faulty oil pressure | 2. Replace with proper switch or
switch or sensor. sensor. _
3. Incorrect or faulty oil pressure § 3. Replace with proper gage.
gage. ‘
4. Improper oil viscosity. 4. Replace with proper oil.
5. Diluted engine oil. 5. Change engine oil and filter. Repair
cause of dilution (rich mixture, etc.).
6. Oil pump worn or dirty. 6. Clean pump and replace worn parts
as necessary.
7. Plugged oil filter. 7. Replace filter and oil.
8. Oil pickup screen loose or plugged. | 8. Clean or replace screen as necessary.
9. Hole in oil pickup tube. 9. Replace tube.
10. Excessive bearing clearance. 10. Replace as necessary.
11. Cracked, porous or plugged oil [11. Repair or replace block.
galleys.
12. Galley plugs missing or mis- [|12. Install plugs or repair as necessary.
installed.
Valve Train Noise 1. Low oil pressure. 1. Repair as necessary. {See diagnosis
for low oil pressure).
2. Loose rocker arm attachments, 2. Inspect and repair as necessary.
3. Worn rocker arm and/or pushrod. 3. Replace as necessary.
4. Broken valve spring. 4. Replace spring.
5. Sticking valves, 5. Free valves.
6. Lifters worn, dirty or faulty. 6. Refer to "Diagnosis of Hydraulie
Lifters”.
7. Camshaft worn or faulty. 7. Replace camshaft.
8. Worn valve guides. 8. Repair as necessary.
Engine Knocks Cold | 1. EFE equipped engines may have | 1. Replace EFE valve.
And Continues For valve knock.
Two To Three 2. Flywheel contacting splash shield. i 2. Reposition splash shield.
Minutes. Knock 3. Loose or broken torsional damper | 3. Tighten or replace as necessary.
Increases With or drive pulleys.
Torque. 4. Excessive piston to bore clearance. | 4. Replace piston.
) 5. Bent connecting rod. 5. Replace connecting rod.
Engine Has H_eavy 1. Broken balancer or pulley hub. 1. Replace parts as necessary.
Knock Hot With 2. Loose torque converter bolts. 2. Tighten bolts,
Torque Applied 3. Accessory belts too tight or nicked. | 3. Replace and/or tension to specs as
necessary.
4. Exhaust system grounded. 4. Reposition as necessary.
5. Flywheel cracked or loose rivets | 5. Replace flywheel.
on flywheel. '
6. Excessive main bearing clearance. 6. Repair as necessary.
T. Excessive rod bearing clearance. 7. Repair as necessary.
Engine Has Light 1. Faulty EST or ESC system. 1. Refer to the “Fuel Driveability and
Knock Hot In Light Emissions Service Manual”.
Load Conditions 2. Improper timing. 2. Adjust to specifications.
3. Poor quality fuel. 3. Use fuel of recommended grade.
4. Loose torque converter bolts. 4. Tighten boits.
5. Exhaust leak at manifold. 5. Tighten bolts and/or replace gaskets.
6. Excessive rod bearing clearance. 6. Replace bearings as necessary.
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ENGINE 6A-5

GASOLINE ENGINE MECHANICAL DIAGNOSIS (CONTINUED)

PROBLEM POSSIBLE CAUSE CORRECTION
Engine Knocks On 1. Fuel pump. 1. Replace pump.
Initial Start Up 2. Improper oil viscosity. 2. Install proper oil viscosity for
But Only Lasts A expected temperatures.
Few Seconds 3. Hydraulic lifter bleed down. 3. Refer to “Diagnosis of Hydraulic
Lifters”.
Engine Knocks At 1. Loose or worn drive belts. 1. Tension and/or replace as necessary.
idie Hot 2. A/C compressor or generator | 2. Replace as necessary.
bearing.
3. Fuel pump. 3. Replace pump.
4, Valve train. 4, Refer to “Valve Train Noise”.
5. Improper oil viscosity. 5. Install proper viscosity oil for
expected temperature.
6. Excessive piston pin clearance. 6. Install new piston, pin and/or
connecting rod as needed.
7. Connecting rod alignment. 7. Check and replace rods as necessary.
! 8. Insufficient piston to bore | 8. Hone and fit new piston, if required.
clearance. (Cold engine piston
knock usually disappears when the
cylinder’s spark plug is grounded
out. Cold engine piston knock
which disappears in 1.5 minutes
should be considered acceptable.) .
9. Loose torsional damper. 9. Torque any or replace worn parts.
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. 6A-6 ENGINE

DIAGNOSIS OF HYDRAULIC LIFTERS

engine is not running. It wili
take a few seconds for the lifter to
fill after the engine is started,

PROBLEM POSSIBLE CAUSE CORRECTION
Momentarily Noisy This condition is normal, Oil None needed.
When Engine is drains from the lifters which are
Started holding the valves open when the

Intermittently Noisy

. Dirtin hydrauiic lifter.

1, Disassemble and clean.

With Hot Qil; Quiet
At Higher Engine
Spiee s Or With Cold
Qi

On Idle Only, . Pitted or damaged check ball. 2. Replace the hydraulic lifter.
Disappearing When

Engine Speed s

Increased

Naisy At Slow idie Or High leak down rate. Replace the hydraulic lifter.

Noisy At High Vehicle
Speeds, Quiet AtLow
Speeds

. High oil level - (Jil 1evel above the

"Ful}” mark allows crankshaft
counterweight to churn the oil
into foam. When foam is pumped
into the lifters, they will become
noisy since a solid column of wil is
required for proper operation.

. Low oil level - (il level below the

“Add” mark allows the oil pump
to pump air at high speeds which
which results in noisy lifters.

. Qil pan bent against oil pump

pickup sereen.

. il pump screen bent or loose,

1. Drain oil to proper level.

2. Add oi} as needed.

3. Repair.

4. Repair.

Naisy At idle,
Becoming Louder As
Engine Speed is
Increased Te 1500
RPM

. This neise is not connected with

lifter malfunection. It becomes
most noticeable in the vehicle at
10 to 15 mph “L” {Low) range, or
30 to 35 mph (Drive) range and is
best described as a “hashy” sound.
At slow idle, it may be entirely
gone or appear as light ticking
noise in one or more valves, It is
caused hy one or more of the
following: _
#  DBadly worn or scuifed valve
tip and rocker arm pad.
® Excessive valve stem to
guide clearance.
Excessive valve seal runout.
Off square valve spring.
Execessive valve face rungut.
Valve spring damper
clicking on rotalor.

1. Repair as necessary,

1990 i5UZU




ENGINE 6A-7

DIAGNOSIS OF HYDRAULIC LIFTERS (CONTINUED)

PROBLEM POSSIBLE CAUSE CORRECTION
Noisy Atldle, 2, Of_f square valve spripg. Occasiona'lly 2. If the valve spring is more than 1.6
Becoming this noise can be eliminated by rotating mm (0.063") off square, it should be
Louder As the valve spring and valve. Crank replaced.
Engine S eedls engine unti‘l noisy \:alve_ is off its seat.
Increased To Rotate spring. This will also rotate
1500 RPM valve, Repeat until valve becomes quiet.
A If correction is obtained, check for an off
{(Continued) square valve spring.
Noisy 1. Incorrect valve adjustment (excessive | 1. Adjust as specified.
Regardless lash) (e.ngmes with adjustable valve lash).
Of Engine 2. Excessive valve lash. Check for valve | 2. Repair engine as needed.
S lash by turning the engine so the piston in :
pee that cylinder is on TDC of the firing

stroke. If valve lash is present, the
pushrod can be freely moved up and down
a certain amount with rocker arm held
against valve. Excessive lash can be

caused by:
a. Worn pughrod upper end ball. a. Replace pushrod and rocker arm.
b. Bent pushrod. b. Replace pushrod.

¢. Replace pushrod and rocker arm.
Check lubrication system feed to the
pushrod.

d. Replace rocker arm.

e. Replace hydraulic lifter.

¢. Improper lubrication of the pushrod.

d. Loose or damaged rocker arm.
e. If pushrod and rocker arm are OK,
trouble in the hydraulic lifter is indicated.
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2.8L V6 ENGINE 6A2-1

SECTION 6A2

2.8L V6 ENGINE
CONTENTS

GENERALDESCRIPTION ....ccc.c0.. 6A241
ENGINE LUBRICATION . ¢eseesesee BA2-1
ON-VEHICLESERVICE .....ccc00a.. B6A2-1
ROCKER ARM COVER REPLACEMENT . 6A2-1
Right Side Rocker Arm Cover ..... 6A2-1
Left Side Rocker Arm Cover ...... 6A2-2
ROCKER ARM AND PUSHROD REPL. .. 6A2-3
VALVEADJUSTMENT ...ceaese.. 6A2-5
VALVE STEM QIL SEAL AND/OR VALVE
SPRING REPLACEMENT .4 asssesss 6A2-7
INTAKE MANIFOLD REPLACEMENT ... 6A2-7
HYDRAULIC LIFTER REPLACEMENT ... GA2-9
ROCKERARMSTUDS 4 vvancesesss 6A2-10
EXHAUST MANIFOLD REPLACEMENT . 6A2-10
CYLINDER HEAD REPLACEMENT .... 6A2-10
TORSIONAL DAMPER REPLACEMENT . 6A2-11
FRONT COVER REPLACEMENT ...... 6A2-11
FRONT CRANKSHAFTSEALREPL. .... 6A2-12

‘GENERAL DESCRIPTION

2.BL engines are 60° V6 type, overhead valve,
water cooled, with cast iron block and heads.

The crankshaft is supported by four precision
insert main bearing, with crankshaft thrust taken at
the number three bearing.

The camshaft is supported by four plain type
bearings and is chain driven. Motion from the
camshaft is transmitted to the valves hydraulic lifters,
pushrods and ball type rocker arms. The valve guides
are integral in the cylinder head.

The connecting rods are forged steel, with
precision insert type crankpin bearings. The piston
pins are a press fit in the connecting rods.

The pistons are cast aluminum alloy. The piston
pins are a floating fit in the piston,

ENGINE LUBRICATION

Lubrication shematics are shown in Figures 1 - 4.
The gear type oil pump is driven from the camshaft.
0il is drawn into the oil pump through a pickup screen
and pipe.

Pressurized oil is routed to the oil filter. In case of
excessive oil pressure, a bypass valve is provided.
From the filter, oil is routed to the main oil gallery
which supplies the left bank valve lifters with oil.
From the left gallery, oil is directed to the camshaft
bearing and the right oil gallery.

Oil flows from the hydraulic lifters through the
hollow pushrods to the rocker arms. Oil from the
overhead drains back to the crankcase through, oi
drain holes.

_SPECIFICATIONS ..ccveessvaccasa 6A2-26

with Front Cover Removed ...... 6A2-12

With Front Cover Instalied ...... 6A2-12
TIMING CHAIN AND SPROCKET REPL. . 6A2-12
OIL PAN REPLACEMENT ¢eceeeeee. 6A2:13

Four Wheel Drive Models ....... 6A2-13
OILPUMP REPLACEMENT + e s e ss»-» 6A2-14

OilPumpRepair +ccseeececess 6A2-14
REAR CRANKSHAFT OILSEALREPL. ... 6A2-15
MEASURING CAMSHAFT LOBE LIFT ... 6A2-15
CAMSHAFT REPLACEMENT .. ccee.. 6A2-16
CONNECTING ROD &PISTONREPL. ... 6A2-16
MAIN BEARING REPLACEMENT ..... 6A2-18
OILFILTERADAPTER REPLACEMENT .. 6A2-19
CRANKSHAFT REPLACEMENT ...... 6A2-20
FLYWHEEL REPLACEMENT . vceee.. 6A2-20
ENGINE REPLACEMENT e ceeeevees 06A2:22

The timing chain is drip fed from the front
camshaft bearing. The pistons and piston pins are
lubricated by oil splash.

ON-VEHICLE SERVICE
ROCKER ARM COVER REPLACEMENT
Right Side Rocker Arm Cover

«+| Remove or Disconnect (Figure 5)

Battery negative cable.

Air cleaner.

Ignition coil and bracket.

Spark plug wires from the bracket at the rocker -

arm cover stud.

PCV valve.

Vacuum pipe at the manifold. K

Throttle, cruise control and TVS cables and o ]

bracket at the TBI unit.

8. Generator, and lay aside.

9. Rocker arm cover nuts and reinforcements.

10. Rocker arm cover and gasket.

® [f the cover sticks to the head, bump the end of
the cover. If the cover still does not come loose,
carefully pry until loose. DO NOT DISTORT .- -
THE SEALING FLANGE. S

b=

Mmoo

Y™ Clean

® All traces of the old gasket from the rocker:
cover and cylinder head.:

1990 SUZU .




A2-2 2.8L V6 ENGINE
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Inspect

¢ Rocker arm cover sealing surfaces for distortion.
Replace if necessary.

«| Install or Connect (Figure 5)

Apply a dab of RTV sealant at the point where the
sealing area of the head meets the sealing area of
intake manifold.

Rocker arm cover and new gasket.

Reinforcements (2) and nuts (1).

Tighten
® Nuts (1) to 8.0 N-m (72 1b. in.).
3. Generator.
4. Throttle, cruise control and TVS cables and
bracket. -
5. Vacuum'pipe.
6. PCV valve, .
7. Spark plug wires.
8
9
1

M=

Coil and bracket.
Air cleaner.
10. Battery negative cable.

1990 1ISUZU

Figure 1 - Engine Lubrication Diagram

Left Side Rocker Arm Cover

++| Remove or Disconnect (Figure 5)

Battery negative cable.
Crankcase ventilation pipe.
" Hoses, wires and pipe bracket.

Spark plug wires and clips from two retaining

studs.

Rocker arm cover nuts (1) and reinforcements (2).

Rocker arm cover and gasket. ‘.

¢ If the cover sticks to the head, bump the end or
the cover. If the cover still does not come loose,
carefully pry until loose. DO NOT DISTORT
THE SEALING FLANGE.

Clean

®  All traces of old gasket from the rocker arm cover
and cylinder head.

Inspect

® Rocker arm cover sealing surfaces for distortion.
Replace if necessary.

S e

o o




2.8L V6 ENGINE 6A2-3

A.

-

TYPICAL FOR FRONT AND REAR OILING
FROM LEFT BANK TO RIGHT BANK

B-09555

Figure 2 - Engine Lubrication Diagram

> ¢

install or Connect (Figure 5)

o o

Apply a dab of RTV sealant at the point where the
sealing area of the head meets the sealing area of
intake manifold.

Rocker arm cover and gasket.

Rocker arm cover nuts (1) and reinforcements (2).

Tighten
® Nuts (1) to 8.0 N-m (72 1b. in.).
Spark plug wires and clips to the retaining studs.
Hoses, wires and pipe bracket.
Crankcase ventilation pipe.
Battery negative cable.

ROCKER ARM AND PUSHROD REPLACEMENT

e =l

++| Remove or Disconnect (Figures 5 and 6)

1. Rocker arm cover, as outlined previously.
2. Rocker arm nut (6).

e [f only the pushrod is to be replaced, back the
rocker arm nut off until the rocker arm can be
swung away from the pushrod. Then pull the
pushrod out. ‘

3. Rocker arm (7) with ball (8).
4, Pushrod (9).

9 |iImportant

¢ Store used components in order so they can be
reassembled in the same locatlon -

1990 15UZU"




6A2-4 2.8L V6 ENGINE

) 30

“A..  LUBRICATION BEGINS
. 188°C DURATION OF LUBRICATION

END OF LUBRICATION
" -LUBRICATION ENDS 154°C BTDC

CYLINDERS 2,3 &6

150°C DURATION OF LUBRICATION .

LUBRICATION ENDS 134°C BTOC et
H. FORCYLINDERS 1,345 '
215 NIEWS SHOWINEGINTERMITTENT QILING

7 OR CONNECTING ROD BEARING 6 THROUGH

7 GROOVE ON UPPER HALF OF MAIN BEARINGS B-09548

Figure 3 - Engine Lubrication Diagram
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2.8L V6 ENGINE 6A2-5 -

A. REGULARVALVE (SHOWN OPEN)

It

& Inspect

® Rocker arms and balls at their mating surfaces.
These surfaces should be smooth and free from
scoring or other damage.

® Rocker arm areas which contact the valve stems
and the sockets which contact the pushrods. These
areas should be smooth and free of damage and
wear.

@ Pushrods for bending. Roll the pushrod on a flat
surface to determine if it is bent. Replace it
necessary.

® Ends of the pushrods for scoring or roughness.

+«| Install or Connect (Figures 5 and 6)

1. Pushrod. Make sure the pushrod seats properly in
the hydraulie lifter.
2. Rocker arm with bail,

Figure 4 - Engine Lubrication Diagram

¥ |important

® When new rocker arms and/or balls are
installed, coat their bearing surfaces with
Molybdenum grease.
3. Rocker arm nuts.

Adjust By
® Valvesasoutlined later. ] -
4. Rocker arm cover, as outlined previously.

VALVE ADJUSTMENT

1. Remove the rocker arm cover as outline"a,
previously. o
2. Crank the engine until the mark on the torsional
damper lines up with the “0” mark on the timing’
tab and the engine in the number .one firing . .
position. cEe
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This may be determined by placing fingers on the
number one valve as the mark on the damper
comes near the "0” mark on the timing table. If
the rocker arms are not moving the engine is in
the number one firing position. If the rocker arms
move as the mark comes up to the timing tab, the
engine is in the number four firing position and
should be turned over one more time to reach the
number one position.

With the engine in the number one firing position
as determined above, the following valves may be

adjusted:
-  Exhaust: 1,2,3
- Intake: 1,5,6

(Even numbered cylinders are in the left bank; odd
numbered cylinders are in the right bank; when
viewed from the rear of the engine).

Back out the adjusting nut until lash is felt at the
pushrod then turn in the adjusting nut until all
. lash is remove. This can be determined by
" rotating the pushrod while turning the adjusting

—— (Figure 7). When the play has been removed,

turn the adjusting nut on one and one-half
additional turns (to center the lifter plunger).

APPLY SEALER HERE

_NUTS ~

- REINFORCEMENTS 4.
' ROCKER ARM COVER 5.

GASKET

STUDS 8-09303

Figure 5 - Rocker Arm Cover Installation

5. Crank the engine one revolution until the timing

6.

tab “0” mark and vibration damper mark are
again in alignment. This is the number four firing
position. The following valves may be adjusted:

- Exhaust: 4,5,6

- Intake: 2,3,4

Install the rocker arm covers.

2eeNe

. LIFTERS

NUTS

ROCKER ARMS
BALLS

PUSH RODS

8-09315

Figure 6 - Rocker Arms and Pushrods

oE

Figure 7 - Adjusting the Vaives
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VALVE STEM OIL SEAL AND/OR
VALVE SPRING REPLACEMENT

«-+| Remove or Disconnect (Figures 8 and 9)

Tools Required:
J §892-A, Spring Compressor
J 23590, Air Adapter-.,
1. Rockerarmcover.

2. Spark plug, rocker arm and pushrod from the

cylinder(s) to be serviced. -
3. Valve keepers (22), valve ¢ap (23), oil shedder (24)
(exhaust only), and valve spring and damper.
® Install J 23590 to the spark plug hole and
apply compressed air to hold the valves in
place.
® UsedJ 5892-A to hold the valve spring.
4. Valve stem seal (25).

++| Install or Connect (Figures 8 and 9)

Tools Required:
J 5892-A, Spring Compressor
J 23590, Air Adapter . -
1. Valve spring and damper to the valve guide boss.
2. Valve stem seal over the valve stem and valve
guide boss (intake valve only).
3. 0Oil shedder (24) and valve rotator over the
exhaust valve,

HINN )

S

Intake Valve
Exhaust Vaive
Vaive Keepers
Vaive Cap

Oit Shedder
Seal.

NERRNNY

Flgure 8- Valves and Components

e

=

=

8.

Valve spring cap over the valve spring.

& Compress the valve spring using J 5892-A,

O-ring (26) around the valve stem in the lower

groove.

® Lubricate the O-ring with engine oil.

® Make sure the O-ring is not twisted.

Valve keepers (22).

® Use grease to hold the valve keepers in place.

® Carefully release spring pressure and make
sure the valve keepers stay in place.

Spark plugs.

Rocker arms.

Adjust

® Valves, as outlined pre
Rocker arm cover.

5-07%3 -

INTAKE MANIFOLD REPLACEM ENT

Flgure 9- Compressing the Valve Springs -

X 4

Remove or Dlsconnect (Flgure 10

L N Y

SR Rm>

) Dlstrlbutor Refer to “Englne Electrical” (Sectlon

. EGR vacuum lme
. Evaporatlve emission hoses. .
- Pipes brackets from the rocker arm cove
. Rocker arm covers.
5. Upper radlator hose

. Heater hose, 7 ="~

Drain the coolant. IR LTI A
Battery negative cable R
Air cleaner. S

Wires and hoses at the TBI unit and mamfold
Fuel lines at the TBI unit. 4
Cables from the TBI unit. - o b
Spark plug wires at the spark plugs. '
Wires at the coil. -
Distributor cap w1th
Distributor hold dowmbracket

plug wires. -

!ESD),)
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17. Coolant sensor connectors.

18. Intake manifold bolts and nuts.
19. Intake manifoid. -

20. Gaskets. +

. Clean

0l1d gasket and RTV from the block, heads and
intake manifold. Remove all RTV that is loose or
will cause interference at assembly.

® Excessive carbon deposits from the exhaust and
EGR passages.

® Excessive scale and deposnts from the coolant
passages.

Inspect

® Manifold for eracks and gasket surface damage.

- |»+]Install or Connect {Figure 10} )

1. RTV to the front and rear sealing surfaces en the
bleck (Figure 10). Apply a 5 mm (0.197”) bead of
RTYV to the front and rear of the block as shown.
® Make sure that no oil or water is present on

the surfaces to be sealed.

2. Gaskets to the eylinder head.

. ® 'Gaskets are marked right side or left side. Use

' them only as indicated to maintain design

efficiency of the engine.

Hold the gaskets in place by extending the

‘bead of RTV 6 mm (0.236™) up onto the gasket

ends from the block sealing surfaces.

® - The new gaskets will have to be cut where

" indicated to install behind the pushrods. Cut

- '~ only the areas where necessary. ‘

3. Intake manifold.

" .'® Make sure the areas between the case ridges

- and the ‘intake manifold are completely

. ‘sealed.

: ntake mamfo]d bolts and nuts.

's‘shown.in Figure 10. Then re-torque
Same sequence.

3 Coolant sensor connectors.
: .-Pipe brackets

INLET MANIFOLD BOLT / SCREW
. &NUTTIGHTENING SEQUENCE

view

[1] MANIFOLD ASM - INLET LOWER R
 [2] saskeTLaR *
[3] sTup asm (2)
BOLT/ SCREW ASM (STUD)
[5] BOLT/SCREW AsM (a)
[6] BOLT/SCREW ASM(3)
[Z]'NUT & WaSHER asM (2)
[8] seALer

[[9] cYLINDER HEAD ASM 95 5663~6E

Figure 10 - Intake Manlfold Installatlon
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B-09314
Figure 11 - Oversize Lifter Marking

- HYDRAULIC LIFTER REPLACEMENT

Some engines have both standard and 0.25 mm
(0.010”) oversize valve lifters. The cylinder case will
be marked with a white paint mark and 0.25 mm O. S.
stamp where the oversize lifters are used (Figure 11).

If lifter replacement is necessary, use new lifters
with a narrow flat along the lower 3/4 of the body

length. This provides additional oil to the cam lobe
and lifter surfaces. S

- |¢+|Remove or Disconnect (Figures 6, 31 2 13)

Tools Required:
-~ J 3049, Hydraulie Lifter Remover (Plier Type)
or

J 9290-1, Hydraulic Lifter Remaver (Slide

Hammer Type)
Rocker arm covers.
Intake manifold. .
= 3. Rocker arm nuts, balls; rocker arms and pushrods.
¢ Place the components in a rack so they can be
T installed in the same locatlon

4. Lifters (10). G -
® Remove the lifters one at a time and place

them in an organized rack. The lifters must be

installed into the same bo e m'which they
were removed. :

¢ A stuck lifter can; be removed-: uging J 3049
' (Flgure 12)ord 9290~01 (Flgure 13)

Inspect

] Hydrauhc lifter hody for scufﬁng or scoring.

b=

lifter body wall is worn or damaged, the mating"

bore in the block should also be checked. -
£t of each hydraulic lifter in its matmg
rance 1s e cesswe try

anew 11fter

~ ¢ The hydraulic lifter foot must be smooth and

slightly convex: If worn, p1tted ) o damaged the
mating camshaft lobe should also be checked.

Figure 13 - Removing the Hydraulic Lifter (Typical)

.| Install or Connect | l
|

Hydraulic lifters into the block.

9 |important

" (or equivalent) should be added to the

o ”camshaft is installed.

Lubricate the lifter foot and bod
Molybdenum grease. R
Make sure the lifter toot is convex by holdmg a' '
good straight edge to the surface and looking

- into a light source.

“When any new hydraulic l1fters OF & new
camshaft is installed, Engine Qil- Supplement

- crankcase oil. _
* Replace:all hydraulic lifters when a new

take manifold as outhned previously
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3. Pushrods, rocker arms, ball and rocker arm nuts.

Adjust

® Valves as outlined previously.
4. Rocker arm covers, as outlined previously.

ROCKER ARM STUDS

Cylinder heads use threaded rocker arm studs.
Rocker arm studs that have damaged threads should
be replaced with new studs. If the threads in the head
are damaged or stripped, the head can be re-tapped
and a helical type insert added. If such an insert is not
available, the head should be replaced.

EXHAUST MANIFOLD REPLACEMENT

++{ Remove or Disconnect

1. Battery negative cable.
® Raise the vehicle.
- safety stands.
2. Exhalust pipe from the manifold.
3. Four rear manifold bolts.
‘® Lower the vehicle.
4. Diverter valve and _heat shield (right side
manifold).. .- "
B AIR pump and" generator brackets (right side
" - manifold).
- Heat stove tube (left side manifold).
.. Power steering pump bracket (left side manifold).
Remaining manifold bolts.
.~ Manifold.

Clean

¢ Mating surfaces of manifold and cylinder head.

Support with suitable

+«+{ Install or Connect (Figure 14)
1. Manifold and bolts. "

Tighten
¢ Bolts to 34 N-m (25 1b. ft.).

2. Power steering pump bracket and heat stove tube
(left side manifold}.

3. AIR pump and generator brackets, and diverter
valve and heat shield (right side manifold).
® Raise the vehicle. Support with suitable

safety stands.

4. Exhaust pipe to the manifold.
® Lower the vehicle.

5. Battery negative cable.

CYLINDER HEAD REPLACEMENT

+«+{ Remove or Disconnect

Intake manifold as outlined previously.

Coolant from the engine block,

® Raise the vehicle. Support with suitable
safety stands. -

3. Exhaust pipe from the manifold. .
¢ Lower the vehicle.

4. Dipstick tube (left side only). :

5. Ground strap at rear of head and sensor connector :
at front of head (left side only).

6. Drive belt, generator and AIR pump with
mounting bracket (right side only).

7. Pushrods as outlined previously.

8. Head bolts.

9. Cylinder head.

10. Head gasket.

. Clean

Carbon deposits from combustion chambers.
¢ All traces of old head gasket from the cylinder .
head and block. i
& Cylinder head bolt threads and threads in the
block,

P =

95 5391-6E
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Inspect

¢ Sealing surfaces of the block and cylinder head for
nicks, heavy scratches, or other damage.

+«| Instail or Connect

1. Gasket in place over the dowel pins with the note
“This Side Up” showing.

2. Cylinder head.
® (Gasket must be fully seated on the block

before head installation.

3. Head bolts.
® Coatthe bolt threads with sealing compound.
® Install all bolts finger tight.

@Tighten

® All bolts to 55 N-m (40 lb. ft.), using the
sequence shown in Figure 15.
® In sequence, tighten all bolts an additional 90°
(1/4-turn).
4. Pushrods, as outlined previously.

Adjust

® Valves, as outlined previously.
5. Generator and AIR pump with mounting bracket
and drive belt (right side only).
6. Ground strap and sensor connector (left side only).
7. Dipstick tube (left side only).
¢ Raise the vehicle.

'8, Exhaust pipe.

® Lower the vehicle.
9. Intake manifold, as outlined previously.
10. Proper quantity and grade of coolant.

TORSIONAL DAMPER REPLACEMENT

NOTICE: The inertial weight section of the torsional
damper is assembled to the hub with a
rubber sleeve. The removal and
installation procedures must be followed

(with proper tools) or movement of the

inertia weight section of the hub wiil
destroy the tuning of the torsional damper
and the engine timing reference.

The torsional damper has three timing notches on
the inertia ring. The number one cylinder timing
reference mark will be identified by a dab of white
paint. If a new damper assembly is installed, mark
the new assembly in the same place for future
reference. Number one cylinder referencq is the first
clockwise mark from the keyway when “Viewing the
engine from the front.

+-]| Remove or Disconnect

Tool Required:
J 23523-E or J 24420-B, Puller
Negative battery cable.
Accessory drive belt.
Torsional damper retaining belt.
Drive pulley from the damper.
® Raise the vehicle. Support with suitable
safety stands.
5. Damper usingJ 23523-E or J 24420-B,

oo =

B8-09419
Figure 15 - Cylinder Head Bolt Tightening Sequence

= +] Instali or Connect

Tool Required:
J 29113, Torsional Damper Installer ' -

1. Engine oil to the front cover seal contact area on .-

the damper.
2. Use sealing compound on the key and the key wa

® Clean the key and the key way. L
3. Damper over the key on the crankshaft, =
4. Pull the damper onto the crankshatt.
e Install J 29113 into the crankshaft so at east ﬁ

mm (0.236”) of thread is engaged.
¢ Pull damper into position and remove J 291 13_

- from the damper. _
® Driver pulley to the damper.
Torsional damper retaining bolt.

@ o

@ Tighten

¢ Bolt to 95 N-m (70 Ib. ft.),
~® Lower thevehicle.
7. Drive belt.
8. ‘Battery negative cable.

FRONT COVER REPLACEMENT

«<| Remove or D|sconnect

1. Water pump. Refer to ine Cooling” "'(Sect;
“6B”). .
2. Power steering pump: b ¢ et (1f equipped).

3. Torsional damper
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4. Lower radiator hose from the front cover.
® Drain the cooling system.

5. Remaining front cover bolts.

6. Frontcover.

7. Gasket.

e Clean
e 0ld gasket from the front cover and block.

+«|install or Connect

1. New gasket.

® Make sure sealing surfaces are clean.

¢ Take care not to damage sealing surfaces.

® Lightly coat both sides of the gasket with
anaerobic sealer.

Front cover.

Water pump.

Bolts and stud.

Tighten

e Bolts and stud to specifications.
- 5. Lower radiator hose to the front cover.
#:.6. Torsional damper.
“7. Power steering pump mounting bracket (if
equipped).
8. Accessory drive belt.
9. Negative battery cable.
10. Proper quantity and grade of coolant.

B

FRONT CRANKSHAFT SEAL REPLACEMENT

: ~ With Front Cover Removed

++|Remove or Disconnect

¢ il seal out of the front cover. _
- Pry theseal out with a large screw driver.

+«| Install or Connect

Tool Required: "
J 35468, Seal Installer ‘
New seal so that the open end or the seal is toward
the inside of the cover.
- Drive the seal into position with J 35468.
- Support the cover at the seal area.
® Lubricate the seal with engine oil before installing
" the torsional damper.

With The Front Cover Installed

Remove or Disconnect

Torsional damper,
“Beal from the front cover.
® Prythe seal out of the cover with a large screw
driver being careful not to damage the surface
. onthe crankshaft.

~1990 1SUZu

s ¢| Install or Connect

Tool Required:
J 35468, Seal Instalier
1. New seal so the open end of the seal is toward the
inside of the cover.
@ Drive the seal into place using J 35468.
2. Torsional damper.
® Lubricate the seal with engine oil.

TIMING CHAIN AND
SPROCKET REPLACEMENT

+«+| Remove or Disconnect

Tool Required:
J 5825-A, Crankshaft Sprocket Puller
1. Crankease front cover.
® Place number one piston at top dead center
with the marks on the camshaft and
crankshaft sprockets aligned (number four
firing} {Figure 16).

A. #1 Cylinder At TDC [ (}
B. #4 Cylinder At TDC -~

30. Bolt B-09431

Figure 16 - Camshaft Timing

Inspect

® Sprockets for chipped teeth and wear.
¢ Timing chain for wear.
- If the chain can be pulled cut more than
9.5 mm (0.374"), from the damper, replace
the chain.
2, Bolts (30).
3. Camshaft sprocket and chain.
¢ If the sprocket does not come off easily, a light
blow on the lower edge of the sprocket (with a
plastic mallet only) should dislodge the
sprocket.
4, Crankshaft sprocket (if required) using J 5825-A
{Figure 17).
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-+ «| Install or Connect (Figure 16) )| Tighten
Tool Required: ®  Bolts (30) to 23 N-m (17 1b. ft.).
J 5590, Crankshaft Sprocket Installer 5. Crankcase front cover.
1. Crankshaft sprocket (if removed) using J 5590 ® Lubricate the timing chain with engine oil.
(Figure 17).
® Make sure the timing mark faces outward. OIL PAN REPLACEMENT

2. Timingchain onto the camshaft sprocket.
® Lubricate the thrust surface with “Molykote” = Four Wheel Drive Models
' or equivalent. ‘ :
3. Sprocket onto the camshaft. «-+|Remove or Disconnect (Figure 18)
® Hold the sprocket vertically with the chain 1. Negative battery cable,
hanging down and align the marks on the 2. Dipstick.
camshaft and crankshaft sprockets.
® Align the dowel in the camshaft with the 3. Front skid plates assembly (6 bolts).
dowel hole in the sprocket, 4. Frontcrossmember.
4. 130“35 (30). 5. Catalytic bolts,
Dr_aw the camsh?.ft sprocket onto the camshaft Y-pipe bolts at manifolds.
using the mounting bolts. Front prop-shaft at drive pinion (4 bolts).
Braces at flywheel cover.
9. Starter motor bolt
10. Starter motor,
11. Flywheel inspection cover.
® Reference pitman arm to pitman shaft for
reassembly,
12. Pitman arm from pitman shaft.
13. ldler arm from shaft.
14. Rubber tube from front axle vent.
¢ Support front axle housing assembly.
15. 2 bolts from left axle housing isolator.
16. 2 bolts from right axle housing isolator,
¢ Lower front axle housing assembly.
17. OQilfrom oil pan. K
18. Oil pan bolts. Hr B
19. Oil pan. |
20. Gasket.

® Raise/support vehicle by frame.

® o

++] Install or Connect iy
NOTICE: Before installing the oil pan, check
that the seal surfaces on the pan,
cylinder case and front cover are clean . . -
and free of oil. Make sure that all RTV
is removed from blind attaching holes.

1. Gasket.

® Apply sealer to the area shown in Flgure 18.
0il pan to the eylinder block. .
Reinforcements (37), nuts, bolts and studs

nghten

. Bolts (36) to 256 N-m (18 1b. ft) L

¢ Bolts and studs (35) and nuts (38) to 10 N-: m, v
(7 1b. ft.). T

@ Raise front axle housing assembly
- B-09549 4. Front axle housing bolts.

Figure 17 - Replacing the Crankshaft Sprocket 5. Rubber vent tube to front axle housing assemb]y
T .- 8. Pitman arm to shaft.

7. Idler arm to shaft.

o to

&
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15.

16.

17.
18.
19.
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Tighten

® Pitman arm 215 N-m (159 lb. ft.).
Idler arm 117 N-m (86 Ib. ft.}.

Flywheel inspeétion cover.

Starter motor.

. Starter motor bolts.
. Braces at flywheel cover.
. Front drive shaft and bolts.

Tighten

® Front drive shaft bolts 62 N-m (46 1b. ft.).
Y-pipe to manifold. ®

. Converter bolts.

Front crossmember and bolts.

Tighten

® Front crossmember bolts.

Front skid plate assembly.

® Remove supports and lower vehicle.
Proper quantity and grads of crankcase oil.
Negative battery cable.

Dipstick.

~ ® Startengine and check for leaks.

OIL PUMP REPLACEMENT

«+| Remove or Disconnect {(Figure 19)

4,

Oil pan.
Bolt (40).
Pump (41).
Shaft (42).

Inépect

Oil pump pickup tube for looseness. If the tube is
loose in the oil pump body, it should be replaced.
A loose pickup tube can result in an air leak and
loss of oil pressure. ‘

>4+

Install or Connect (Figure 19)

1.

2.

Pump (41) and shaft (42} with retainer to the rear
main bearing cap.

@ Align the top end or the hexagon extension

shaft with the hexagon socket on the lower end
of the distributor drive gear.
Bolt (40).

Tighten

.. & Bolt (40) to 41 N-in (30 Ib. ft)).
3,

Oil pan.

A. Apply Sealer Here
35. Bolts

36. Bolts

37. Reinforcements

38. Nuts 3-09320

Figure 18 - Oil Pan Installation

A. Front
40. Boit
41. Oil Pump

42. Shaft 5-09432

Figure 19 - Oil Pump Installation
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REAR CRANKSHAFT OIL SEAL REPLACEMENT

++] Remove or Disconnect

Transmission.

Flexplate.

Oil seal.

¢ Insert a screwdriver or similar tool through
the dust lip at an angle (Figure 20),

& Pry the seal out and be careful not to damage
the outside diameter of the crankshait.

Inspect

® Inside diameter of the ore for burrs or nicks.

® Crankshaft for burrs or nicks on the seal contact
surface. Repair or replace crankshaft as
necessary. ‘

L=

A. Dust Lip

B-09417

Figure 20 - Removing the Rear Crankshaft Oil Seal

b ¢ Install or Connect

“Tool Réquired:
J 34686, Seal Installer

1. Light coat of oil to the inside diameter of the new

seal.

2. New seal over themandril of J 34686 until the

dust lip (back of the seal) bottoms against the
collar of the tool (Figure 21).
3. J 34686 to the crankshaft by hand or torque the
attaching serews to 4.0 N-m (386 1b. in.}.
® Align the dowel pin of J 34686 with the dowel
pin hole in the crankshaft.
4. Light coat of oil to the outside diameter of the seal.
5. Sealinto the bore.
® Turn the "T” handle of the tool so the collar
pushes the seal into the bore.
® Turn the handle unit the collar of J 34686 is
tight against the cylinder block to seat the seal

properly.

® Loosen the "T” handle until it comes to a stop.
® Remove the attaching screws.

6. Flywheel.

7. Transmission.
® Start the engine and check for leaks.

Alignment Hote In Crankshafi
Dust Lip

Dowel Pin

Collar

Mandrel

Screws

Crankshatt Rear Qil Seal .

Enampow»

B-07973
Figure 21 - Installing the Crankshaft Qil Seal

MEASURING THE CAMSHAFT LOBE LIFT

Measuring lobe lift is similar to checking valve
timing. If improper valve operation is indicated, -
measure the lift of each pushred in consecutive order-.'
and record the readings. S

Tool Required:

J 8520 Camshaft Lobe Lift Indicator

1. Remove the rocker arm as outlined previously.

2. Refer to Figure 22. Position the dial indicator
(part of J 8520) so the plunger rests on the pushrod
end, as shown. Make sure the pushrod is in the
l].fter socket.

3. Rotate the crankshaft slowly in the direction of-
rotation until the lifteris on' the heel ‘of the cam :
lobe. At this point, the pushrod w1ll be in 1ts
lowest position. :

4. Set dial indicator on zero, then rotate the .

crankshaft slowly, or attach an auxlhary starter.; :
&wltch and “bump” the engine over, until the
i hrod isin fulEy ralsed posﬂslon :

1990 1SUZY
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¥ |Important

® Whenever the engine is cranked remotely at
the starter, with a special jumper cable or
‘ other means, the distributor primary lead
should be disconnected from the coil.
Compare the total lift recorded from the dial
indicator with specifications.
6. If camsnaft readings for all lobes are within
specifications, remove dial indicator assembly.
7. Install the rocker arm and adjust the valves as
| previously outlined.

B-07889

Figure 22 - Measuring Camshaft Lobe Lift
CAMSHAFT REPLACEMENT

++| Remove or Disconnect

Upper fan shroud.

Radiator.

Valve lifters as outlined previously.
Crankcase front cover as outlined previously.

mportant

¢ All camshaft bearing journals are the same
diameter and care must be exercised in
removing the camshaft to avoid bearing
damage.

Timing chain and sprocket.

Camshaft (Figure 23).

o o

TBelinstall or Connect

® Coat the camshaft lobes and journals with engine
- oil according to the Isuzu engine oil
- i’recommendation.

" 1990 ISUZU

B-07892
Figure 23 - Replacing the Camshaft (Typical)

® When a new camshaft is installed, install new oil
and filter. It is also recommended that all valve
lifters be replaced to insure durability of the
camshaft lobes and lifter feet. -

1. Camshaft.

7 |important

¢ All camshaft bearing journals are the same
diameter and care must be exercised in
installing the camshaft to avoid bearing
damage.
2. Timing chain and sprocket as outlined previously.
3. Crankcase front cover as outlined previously.
4. Valve lifters as outlined previously.

CONNECTING ROD AND PISTON
REPLACEMENT

++| Remove or Disconnect

Cylinder heads as outlined previously.

Oil pan as outlined previocusly.

Ridge or deposits from the upper end of the
cylinder bores.

Larpa =
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¢ Turn the crankshaft until the piston is at
BDC.

¢ Place a cloth on top of the piston.

& Perform the cutting operation with a ridge
reamer.

® Turn the crankshaft until the piston is at
TDC.

® Remove the cloth and cuttings.

®. Use a silver pencil or quick drying paint to
mark the cylinder number on all pistons,

- connecting rods and caps. Starting at the

front of the crankcase, the cylinders in the
right bank are numbered 1-3-5 and the left
bank is numbered 2-4-6,

Connecting rod cap and bearing.

Connecting rod and piston (Figure 24),

® Install guide hose over the threads of the rod
studs to prevent-damage to the bearing journal
and rod studs. B

6. Connecting rod bearing

AN

Cleaning, Inspection And Repair

Clean, inspect and repair or replace the
components as necessary. Measure connecting rod
bearing clearance, piston clearance, ring clearances,
etc. Refer to "Specifications” at the end of this section
for information on:

¢ Connecting rod and piston.

¢ Pistonrings.

® Connecting rod and crankpin.

¢ Cylinder bores.

] Install or Connect

Tool Required: .. _
J 8037, Ring Compressor _ o
® Make sure the cylinder walls are clean. Lubricate
pistons, rings and cylinder walls lightly with
engine oil.
1. Connecting rod bearings.
® Be certain that the bearing inserts are of the
proper size.
® Install the bearing inserts in the connecting
rod and connecting rod cap. :
¢ Lubricate the bearings with engine oil.
2. Guide hose over the connecting rod studs to
protect the crankpin journal.
3. Connecting rod and piston assemblies into the
proper bores.
¢ Notch on top of the piston must be toward the
front of the engine,
® Make sure the gap in the oil ring rails is in the
up position toward the center of the engine
and the gaps of the compression rings are
positioned as shown in Figure 25.

A. Thread Protector

8-09433

Figure 24 - Replacing the Piston and Connecting Rod
{Typical)

G ENGINE LEFT  ENGINE FRONT MIMD

B ——o e
A

A. Oil Ring Rall Gaps

B. 2nd Compression Ring Gap

C. Notch iIn Piston

D. Qil Ring Spacer Gap

"~ (Tang In Hole Or Slot With Arc)

E. Top Compression Ring Gap B-07895

Figure 25 - Piston Ring End Gap Location

¢ Install with the connecting rod bearing tang
slots on the side opposite the camshaft. - -
® UsedJ 8037 to compress the rings. S
® Use light blows with a hammer handle to tap
the piston into its bore (Figure 26). At the:.
same time, guide the connecting rod to the:
crankpin. -
¢ Hold the ring compressor against the block
until all rings have entered the cylinder bore,

1990 ISUZU:
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3-8037
c.‘:':
p
(]
| g
-

9 8-07902

Figure 26 - Installing the Piston

o)

Important

® Each connecting rod and bearing cap should be
marked, beginning at the front of the engine.
Cylinders 2, 4 and 6 are at the left bank and 1, 3
and 5 are the right bank. The numbers on the
. connecting rod and bearing cap must be on the
" same side when installed in the cylinder bore. Ifa
connecting rod is ever transposed from block or
‘eylinder to another, new connecting rod bearings
should be fitted and the connecting rod should be
“ numbered to correspond with the new cylinder
number.

Measure

® Connecting rod bearing clearance.

the proper unit repair manual.
Connecting rod cap and bearing.
Connecting rod cap nuts.

Tighten

® Connecting rod cap nuts to 53 N-m (39 Ilb.
RN i %

Measure

_ ® Connecting rod side clearance. Use a feeler

: gage between the connecting rod and
crankshaft (Figure 27). The correct clearance
is 0.006" to 0.025”. :

Refer to

1990 18UZV

B-07903

Figure 27 - Measuring Connecting Rod Side
Clearance

6. Oil pan as outlined previously.
7. Cylinder heads as outlined previously.

MAIN BEARING REPLACEMENT

Main bearings may be replaced without removing
the crankshaft.

++| Remove or Disconnect

Tool Required:

J 8080, Main Bearing Remover/Installer

0il pan as outlined previously.

Oil pump as outlined previously.

Spark plugs.

Main bearing caps.

@ Check the main bearing caps for location
marking. Mark the caps if necessary. The
caps must be returned to their original
locations during assembly.,

5. Lower main bearing inserts from the main
bearing caps.

6. Upper main bearing inserts.
¢ Insert J 8080 into the crankshaft oil hole

(Figure 28).
¢ Rotate the erankshaft to turn the bearing
insert out of the block.

Ll

Cleaning, Inspection And Repair

Clean, inspect and repair or replace the
compgnents as required. Refer to "Specifications” at
the end of this section for information on:

® Crankshaft.

# Main and connecting rod bearings.
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OIL FILTER ADAPTER REPLACEMENT *

-+ +| install or Connect

+-+| Remove or Disconnect {(Figure 29)

Teol Required:
J 8080, Main Bearing Remover/Installer 1. Wheel and tire.
1. Engine oil to bearing inserts of the proper size. 2. Oilfilter.
2. Upper main bearing insert, 3. Air cleaner duct.
@ Insert J 8080 into a crankshaft main bearing 4. Power steering pump (if equipped).
oil hole (Figure 28). 5. Engine mount through bolt.
©® Insert the plain end (without the bearing 6. Engine mount bracket at the block.
tang) of the insert between the crankshaft and ® Raise the engine. Block in position.
the notched side of the block. 7. 0Oil sending unit connectors.
¢ Rotate the crankshaft to roll the insert into 8. Bolt.
the block. 9. Gasket.
@ Remove J 8080, 10. Oil filter adapter.
® Inspectfor burrs at the oil hole. 11. Gasket.
3. Lower main bearing inserts to the main bearing
caps.

@ Make sure the inserts are of the proper size.
® Apply engine oil to the bearing inserts.

4. New O-ring into the rear main bearing cap.

5. Thin coat of anaerobic sealant to the rear of the
block mating surface or corresponding surface of |
the rear main bearing cap only.

@ Do not allow sealer on the crankshaft or the
seal.

6. Main bearing caps with arrows pointing toward
the front of the engine.

7. Main bearing cap bolts.

e

ST [1] FILTER ASM~ OIL
[2] BOLT/SCREW

. J-8080 T oer
N [3] seaL

(4] ADAPTER ASM - OiL FILTER & LL2 (AWD)
B-07879

[5] casker

Figure 28 - Removing the Main Bearing Insert (5] O inGIng P 'F’I'i_'!;.é“n"gi’;;e”

it - Tighten CYLINDER & CASE ASM

® All main bearing caps (except number three BRI b
cap) to 95 N-m (70 lb. ft.). Yo . 355655-6E)

® Number three main bearing cap to 15 N-m Figure 29 - Qil Filter Adapter Installation
(11 1b. ft.). Then tap the end of the crankshaft
rearward and then forward with a lead. .|+«|Install or Connect(Figures 29)

hammer to line up the rear main bearing and =
1. N ket.
crankshaft thrust surfaces. 2 A:;:p%:: ©
® All main bearing caps to 95 N-m (70 Ib. ft.). '3 Qasket.

1990 ISUZU
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4. Bolt.

Tighten

® Bolt (50) to 85 N-m (63 b, ft.).
5. Qil sending unit connectors,
6. Engine mount bracket.
7. Engine mount through bolt.
@ Lower the engine.
8. Power steering pump {if equipped).
9. Aircleaner duct.
10. Oil filter,
11. Wheel and tire.

CRANKSHAFT REPLACEMENT

1. Engine as outlined later.

2. Flywheel (if equipped).
& Mount the engine in a suitable engine stand.
Spark plugs.

Crankshaft pulley and torsional damper,

(il pan and oil pump as ouilined previgusly.

Timing chain and sprocket as outlined previously.

Connecting rod caps.

& Check the connecting rod caps for cylinder
number identification. Mark the caps if
necessary.

B. Connecting reds from the crankshaft. -
€ Install puide hose aver the threads of the rod

gtuds to prevent damage to the bearing journal
and red studs.

9. Main bearing caps as outlined previously.

10. Crankshafl from the cylinder block.

N

.+ Cleaning, Inspection And Repair

Clean, inspect and repair or replace the parts as

y _j;requlred Refer to “Specifications” at the end of thls

section for information on:
® Crankshaft,
® Main and connecting rod bearings.
® Measuring bearing clearance.

s «| install or Connect

1. Rear main bearing oil seal in cylinder block and
rear bearing.cap grooves.

2. Engine oil anto the seal.

® Keep oil off of the parting line surface.

1990 15020

® Be careful not to damage the bearing surfaces.
6. Thin coat of anaerobic sealant (or equivalent) to

the rear of the block mating surface ar

corresponding surface of the rear main bearing.

cap only.
® Do not allow sealer on the crankshaft or the
seal.

7. New D-ring to the rear main bearing cap. :

8, Main bearing caps with arrows pointing toward
the front of the engine.

9. Main hearing cap bolts.

Tighten

¢ All main bearing caps (except number three
cap} to 95 N-m.(70 1b. ft.).

@ Number three main bearing cap to 15 N-m
(11 1b. ft.). Then tap the end of the crankshait
rearward and then forward with a lead
hammer to line up the rear main bearing and
crankshaft thrust surfaces.

& All main bearing caps to 95 N-m (70 1b. ft.}.

FLYWHEEL REPLACEMENT
++| Remove or Disconnect
1. Clutch.
@  Refer to "Clutch” {(Section "7C").
'2. Bolts.
Fiywheel.

. Clean

& Mating surfaces or crankshaft and flywheel.
Remove any burrs.

lnspect

& Flywheel for burning, scoring, warping and wear.
Replace the flywheel if necessary. Do not machine
the flywheel,

® Fiywheel ring gear for broken teeth.

4 ¢| Install or Connect -

1. Flywheel.
2. Balts.

Tighten
® Bolts to 70 N-m {52 |b. fi.).
3. Clutch.
® Refer to “Clutch” (Seetion “7C™).
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V6 - ENGINE ASSEMBLY

REMOVAL AND INSTALLATION
ENGINE COMPARTMENT PARTS LOCATION

T3 TP ¢ 3

T -
g' @I &JE )

/

=

—— |

| 10] 3
m AIR CLEANER DUCT HOSE ENGINE HARNESS BULK HEAD CONNECTORS
E AIR CLEANER THROTTLE BODY INJECITON CONNECTOR AND WIRES

{UNDER THE AIR CLEANER DUCT)

[ ] camsen GROUND STRAP

{UNDER THE GENERATOR)
FUELLINES AND HOSES EI GENERATOR HARNESS AND CONNECTOR
(UNDER THE AIR CLEANER DUCT) Y
El MASTER VAC VACUUM HOSE MAIN HARNESS AND CONNECTOR
{BEHIND THE AIR CLEANER)
VACUUM HOSES EI VACUUM SWTICHING VALVE CONNECTOR
(BEHIND ENGINE AND OTHER)
[ 7 | THROTTLE CABLE AND anﬁﬁkn 14 | HEATER HOSES, BRACKET AND CLIPS
(NEAR THRQTTLE BODY) - (ENGINE SIDE}

95 6284-6E

Figure 30 - V6 Engine Assembly

1990 1SUZY- -
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ELECTRONIC
VACREG VLV

MAP
SENSOR

TEMP
SENSOR

AlR
CLEANER

VAC ACCVAC
MTR SUPPLY

T8I

PCY
VALVE
AIR -
o MANAGEMENT VLV
AR »
PUMP _
. FRONT
OF
VEHICLE CANISTER

- 95 6285-6E

Figure 31 - Vacuum Hose Touting Diagram
ENGINE REPLACEMENY - 1. Engine hood.
' , : a. Mark the engine hood (1) and the engine hood
’ __9 Important ‘ hinge (2) before removing the engine hood.

This will facilitate mstallatmn of the engirié

Operations - Removal ;
hood to its orzglnal position,

“#" Carefully remove the piping, hose, wiring harness
' connectors, control cables and control rods from
the enging. - %'
When dlsconnectmg vacuum hoses, use tags to
identify how they should be recorinected. -
®. Remove the clutch slave cylinder, the back up .
lamp switch connector and the speedometer cable
. from the transmission. v
‘® Separate transmission from engine before
“ removing engine from vehicle.

- i 95 6298-6E-2

2. Cos 'nt :
a. Remove three bolts and one nut; to remove the
cover from under the chassis.
b. Remove the water drain plug (atithe left side
of engine) and the radiator drainm cock and
allow the coolant to drain compIetely

95 6298-6E-1
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9 6298-6E-3

If long life coolant is used, dram the coolant into a
clean plastic container for reuse.
3. Radiator. -
a. Disconnect the radiator upper hose from the
radiator side.
b. Disconnect the radiator lower hose from the
7, engine side.
“+'¢.- Remove the coohng fan and the fan clutch
L nutEE '
~d. ";Remo?e &he radiator together with cooling fan.
Be careful%%to damage the radiator core.
Coé‘ﬁng fanbelt.and the fan pulley.
4. A1r compressar thh bracket and hoses.

95 6298-6E-2

5. Power steering oil pump with,bracket and hoses.
a. Remove the air compressor hoses from the air
compressor (1). .
b. Remove the air compressor and the bracket
from the engine. . -
¢. Remove the power steering. 011 pump hoses
from the oil pump(2).

d. Remove the oil pump and the brackgt from the

engine. L
6. D1str1butor cap W1th spark plug w1re

a. Disconnect the park plug w1re (1) from the.

spark plug ;

b. Remove the. chstnbutor cap (2) together w1th
- spark plug wire from the distributor.

¢. Remove the ignition coil (3) from the eng

7. Gear shift lever.

a. Place the gear shift lever in the neutral

position.
. Remove the floor mat (if required).

c. Pull the gear shift lever grommet {1) and the
dust cover (2) to the top of the gear shift lever,

d. Remove the gear shift lever cover bolt {3).

e. Remove the gear shift lever (4).

95 6298-6E-5

NOTE: Cover the gear shift lever hole to prevent
the entry of foreign material into the

transmission ease.

8. Transfer change lever.

Perform this procedure after removing the gear

shift.

a. Place the t.ransfer change lever in the “2H”
position.

b. Pull the transfer change lever grommet (1)
and the dust cover (2) to the top of the transfer
change lever.

¢. Remove the retainer change lever (4) along
with the retainer and ball seat cover.

i, 95 6298-6E-7

Cover the transfer change lever hole to

NOTE: -

the transfer case. *

9 Transfer under cover.

® & Remove the transfer unde r (I) from the - -
transmission mounting member (2} and the
side member (3). :

1990 IsuzU

‘prevent the entry of: foreign matenal 1n|;0-f'_'-_ 2
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95 65298-6E-6

b, Disconnect the speedometer cable (4) from the
transmission side, :

¢. Remove the transmission harness and the
connechors.

95 6198-6E-8

10. Front exhaust pipe. .

a. Remove the Oy sensor from the center exhaust
pipe,

b. Disconnect the front exhaust pipe at the
exhaust manifold side and the center exhaust
pipe side (Catalytic converter side).

"It is not necessary to pull out the exhaust pipe
from the chassis.
11. Rear propeller shaft.

a. Remove the 2Znd propeller shaft flange yoke
bolts at the differential side (1}.

b. Remave the center bearing retainer boits (2).

¢. HRemove the 1st and 2nd propeller shaft with
the center bearing.

Pull the 1st and 2nd propeller shaft assembly

toward the rear of the vehicle until the ist

propeller shaft spline yoke is free of the No. 4

* crossmember,

Insert the rear cover plug to the rear cover,

" This will prevent oil leak from the transmission
. T'€ar Cover.

1990 iSUIU

95 6198-6E-10

12. Front propeller shaft.
Remove the splined yoke flange bolt at the
transfer case side.
Do not allow the splined yoke to fail away from
the front propeller shaft.

9$6298-6E-11

If the splined yoke shauld fall away from the front
propetler shafl, align the setting marks (3) on the
splined yoke (1) and the front propeller shaft (2) to
reassemble the two parts.
The setting marks are punched circles
approximately 3mm (0.12") in diameter.

13. Starter motor.

14. Clutch slave cylinder,
a. Remove the starter motoer from the

transmisgsion case.
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95 6298-6E-12

b.

.

Remove th'}é‘f:clutch slave eylinder from the

transmission case.

\

95 6298-6E-13

16. Catalytic converter mounting.
17. Parking brake cable bracket.

a.

b.

Disconnect the catalytic converter mounting
rubber (1) and the parking cable grommet (2).
Remove the parking brake cable bracket (3).

15. Engine rear mounting.

a. Attaching the lifting wire to both ends of the;
engine lifting hanger. ' -
b. Support the transmission w1th a transmlssxon
jack. . .
¢. Remove the rear engine mounting nuts (1)
from the transmission mounting member (2).
95 6298-6E-14
d. Loosen the mounting member bolts (3)"" _
e. Remove the mounting member from t

sidemembers (4).

- 18. Transmission with tg:.anéfer case.

The removal of the transmission will require the
cooperative efforts of two mechanies,

a. Operate the transmission jack to slowly lower
the transmissgion.

b. Remove the transmlssmn nuts and bolts from
the engine rear plate.

¢. Carefully pull the transmission with the
transmission jack toward the rear of the
vehicle. ]

d. Remove the transmission with the transfer -
case from the engine.

e. Carefully pull the transmission Jack with the
transmission from the beneath the vehicle.

19. Engine. : :

a. Remove the engine rear plate.

b. Remove the engine front mountlng ‘nuts and
the%b,gjts attachmg the mountmg to the

¢. Operate theh ho1st to slightly raise the engine.

The front of the engme should be held slightly -
higher than thgé rear. 9:‘3 careful not to -
damage the brake pipe and"'he fuel p1pe ‘

. 1990 ISUZU
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9 [Important

Operation - Installation
® To install the engine in the vehicle, reverse the
removal procedure.

Inspect

Preparation for engine installation.
® Check the harness foe damage and correct or
replace with new ones as necessary.
# Check the engine mounting rubber for looseness
95 6298-6E-17 or damage and tighten or replace with new ones as
necessary.

d. Continue to slowly raise the engine from the
engine compartment. Hold the front of the Le Inspect

engine higher than the rear. Steps to be followed after engine installation,

® Fill the engine cooling system.
¢ Fill the engine crankecase with engine oil.
® Start and let the engine run at idle and check for
\ /—- leakage.
Al SPECIFICATIONS
‘I@ TORQUE SPECIFICATIONS
= .
Item . N-m Lb. Ft.
Rocker Arm Cover Bolts and Studs . 8 6
956298-66-18 |  Intake ManifoldBolts ...vs4... 31 23
- Exhaust Manifold Bolts «+aceee.. 34 25
e. Place the engine on an engine stand. Cylinder Head Bolts  + e eceeanan . 55 40

Torsional DamperBolt « s+ ess0ece 95 70
Timing Chain Damper ...¢ece.. 21 15
FrontCover Bolts .4+ 0euuen eee 24 18
Oil Pan Bolts (Rear Two} +aseess 25 18
. Oil Pan Bolts, Studsand Nuts  .... 10 7
OilPumpBolt +cccvevinnonns S4 30
Camshaft Sprocket Bolts ++..... 23 17
Connecting Rod CapNut +..es.. 53 39
Qil Filter Adapter «c.eessseese B 63
Main Bearing CapBolts «.v.veeve 85 70
Flywheel Bolts e csvessoceecees 70 52
SparkPlugs .sseecesesesess 30 22
95 6298-6E:19 Water OQutletBolts +.ccassesses 21 15
Water PumpNut  «svesaaceees 10 7
Water Pump Bolt (M6 x1.0) ..... 10 7
Water Pump Bolts (m8 x1.25) .... 24 18
EGRValve .cvsevnccess seswss 25 18

1990 15UZU
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SPECIFICATIONS
ENGINE SPECIFICATIONS

All Sper.ifuatlons are in MILLUIMETERS unless otherwise noted

GENERAL DATA:

Type 60° V-6
Displacement 28L
RPD LL2
Bore 890
Stroke 76.0
Compression Ratio B9
Firing Order 1-2-3-4-5-6

Oil Pressure

69 kPa ¢ 500 RPM:; 205-380 kPa ¢ 2000 RPM
(10 psi § 500 RPM; 30-55 psi & 2000 RPM)

CYLINDER BORE:

Diameter

88.992-89070

Out Of Round

0.02 {Maximum)

Taper—Thrust Side

0.02 {(Maximum)

PISTON:

Clearance 0.017-0.043
PISTON HING:

§ Groove 0.030-0.070
P | Clearance Second 0040-0085
g Top 0.25-050

1 Gap

g Second 0.25-050
o g;:::nc . 0.189 (Maximum)
L Gap - 0.51-1.40
PISTON PIN:

Diameter 22.9937-23.0015
Clearance 0.0065-0.0081
Fit in Rod 00187-00515 {Press)

Foss23 ).

1990 15uzU; |
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SPECIFICATIONS -
ENGINE SPECIFICATIONS (CONTINUED)

All Specifications are in MILLIMETERS unless otherwise noted

CRANKSHAFT
Diameter - 3 Dots 67.241-67.249
Diameter - 2 Dots 67.249-67.257
Main Diameter - 1 Dot 67.25767.265
Journal Taper 0.005 (Maximum)
Out of Round 0.005 {Maximum})
Main Bearing Ciearance ' 0.041-0.081
Crankshaft End Play 0.06-0.21
Diameter — 2 Dots 50.758-50.771
: . Diameter — 1 Dot 50.771-50.784
Crankpin
Taper 0.005 (Maximum)
Out of Round 0.005 (Maximum)
Rod Bearing Clearance 0035-0.095
Rod Side Clearance 0.16-0.64
CAMSHAFT:
Lift Intake 6.65
Exhaust 6.94
Journal Diameter 47.44-47.49
Journal Clearance 0.026-0.101
VALVE SYSTEM:
Lifter Hydraulic
Rocker Arm Ratio 1.50:1
Valve Lash Iintake One And One Half Turns
Exhaust Down From Zero Lash
Face Angle (Intake & Exhaust) 45°
Seat Angle (Intake & Exhaust) 46°
Seat Runout {Intake & Exhaust) 0.05
Seat Width intake 1.25-1.50
Exhaust 1.60-1.90
Stem Ciearance 0.026-0.068
Free Length 485
Valve Pressure Closed 391 @ 40
Spring N @ mm Open 867 @ 30
Installed height 40
Valve Spring | Free Length 47.2
Damper Approx. # of Coils 4

F-05525

1990 IsUzZU
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SPECIAL TOOLS

J-3049

J-5590

J-5825-A

J-5892-A

J-8080

J-8520

J-8280-1

. Putler

. Seal Installer
. Seal instalier

[ Sy
AOURN2SooNpoawN-

ey
o &  J2wE

10. J-23580

". J-24420.8

12. 428113

13. J-34686

14. J-35468

Hydraulic Litter Remover (Plier Typea)
Crankshaft Sprocket Instalier

Crankshaft Sprocket Puller

Yalve Spring Compressor

Ring Compressor

Main Bearing Remover/instalier

Camshaft Lobe Lift indicator

Hydraulic Lifter Remover (Slide Hammer Type)
Pulter

Air Adapter

Torsiona! Damper Installer

1900 sUzy .

809306 |




ENGINE COOLING 6B1-1

SECTION 6B1
ENGINE COOLING
CONTENTS
GENERALDESCRIPTION ...ccecesra-. 6B1-1 INDICATOR LAMP REMAINS ILLUMINATED 6B1-5
COOLINGSYSTEM . ..ecsanceesss 6B1-1 COOLING SYSTEMDIAGNQSIS . ....... 6B1-3
COOLANTRECOVERY TANK . .++2... 6B1-1 UNCOMMON COOLING SYSTEM PROBLEMS 6B1-5
WATERPUMP ..vccseseceesssss 6B1-1 FLUSHING THE COOLINGSYSTEM  ...... 6B1-5
THERMOSTAT . eencconceasasesss 6B1-2 COOLANT RECOVERY TANKREPL. ...... 6B1-5
GENERALDIAGNOSIS . ..cveeeesesss 6B1-2 FAN/FAN CLUTCH REPLACEMENT ...... 6B1-5
SYSTEMCHECKS wveevesccansase 6B1-2 OVERHEATING ...c..cccoeavessss 6B1-6
FAN CLUTCH DIAGNOSIS ..........+. 6B1-3 THERMOSTAT REPLACEMENT ......... 6B1.7
NOISE veeecscscssnssssnesnass 6B1-3 SERPENTINE DRIVE BELT REPLACEMENT .. 6B1-7
LOOSENESS ..ceeesssassecssass 6B1-3 PULLEY INSPECTION . ..cueeeeecess 6B1-7
SILICONE FLUIDLEAKS ++eceeessss 6B1-3 DRIVEBELTINSPECTION +....eee..s 6B1-7
ENGINE OVERHEATING .ucceseesss. 6B1-3 BELT INSTALLATION ...ccceceeesr.. 6B1-7
THERMOSTATDIAGNOSIS ....cve0e.. 6B1-3 DRIVE BELT REPLACEMENT .....00+. 6B1-7
COOLANTDIAGNOSIS +.vcveoeesvese. 6B1-3 WATERPUMP REPLACEMENT ......... 6B1-B
HYDROMETERTEST .vcsescessss-s 6B1-4 COOLANT TEMPERATURE SENSOR OR
COOLANTTESTER .. caceasseanses 6B1-4 SWITCH REPLACEMENT  .......++.«« 6B1-10
COOLANT LEVEL INDICATORDIAGNOSIS . 6B1-4 SPECIALTOOLS .....ccecneeeseass 6B1-10
INDICATOR LAMP WILLNOT ILLUM. ... 6B1-4  SPECIFICATIONS ....veee-sssssese 6B1-10
GENERAL DESCRIPTION COOLANT RECOVERY TANK
COOLING SYSTEM A “see-through” plastic reservoir, similar to the

These vehicles have a pressure type engine cooling
system with thermostatic control of the coolant
circulation. The cooling system is sealed by a pressure
type radiator cap that causes the system to operate at
a higher than atmospheric pressure. The high
pressure operation raises the boiling point of the
coolant, thereby increasing the cooling efficiency of
the radiator. The 105 kPa (15 psi) pressure cap raises
the boiling point of the coolant to about 125°C (257°F)
at sea level.

The pressure-vacuum valve radiator cap allows
the coolant to expand through the pressure valve in
the center of the cap without building unnecessary
pressure. The expanding coolant flows into the
coolant reservoir. The vent valve closes due to
expansion’and coolant flow (the nominal 105 kPa (15
psi) ‘pressure will not be reached until the system is
‘working at maximum capacity). Any air or vapor in
the cooling system will be forced to the coolant
reservoir and out through the vent tube at the top of
the reservoir. As the system cools, the extra coolant in
the reservoir will be drawn back to the radiator
through the vent valve. In this manner, the radiator
will keep itself full at all times.

familiar windshield washer jar, is connected to the
radiator by a hose. As the vehicle is driven, the
coolant is heated and expands. The portion of the fluid
displaced by this expansion flows from the radiator
into the recovery bottle. When the vehicle is topped
and the coolant cools and contracts, vacuum draws the
displaced coolant back into the radiator. Thus, the
radiator is kept filled with coolant to the desired level
at all times resulting in increased cooling efficiency.
Keep the coolant level between “ADD” and "FULL”
marks on the recovery bottle. These marks are about
one liter (one quart) apart. Use a 44/56 (50/50 in
Canada) mixture of ethylene glycol anti-freeze and
water to keep the system at the “FULL” mark when
hot.

WATER PUMP )

The die cast pump is of the centrifugal vane
impeller type. The impeller turns on a steel shaft that
rotates in a permanently lubricated ball bearing. . .~ -~

The pump inlet is connected to the bottom bf-z-'?hg’,;;,, )
radiator by means of a rubber hose. From the pump,” -

coolant passes through the engine front cover into the

coolant passages in the block to pick-up excess engine . .

heat.

1990 1SUZU. -
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THERMOSTAT

A pelier-type thermostat in the coolant outlet
passage controls the flow of engine coolant to provide
fast engine warm-up and to regulate coolant
temperatures. A wax pellet element in the thermostat
expands when heated and contracts when cooled. The
peliet is connected through a piston to a valve. When
the pellet is heated, pressure is exerted against a
rubber diaphragm which forces the valve to open. As
the pellet cools, the contraction allows a spring to close
a valve. Thus, a valve remains closed while the
coolant is eold, preventing circulation of coolant
through the radiator. At this point, coolant circulates
throughout the engine to warm it quickly and evenly,

As the engine warms, the pellet expands and the
thermostat valve opens permitting coolant to flow
through the radiator where heat is passed through the
radiator walls. This opening and closing of the
thermostat permits enough coclant to enter the
radiator to keep the engine within operating limits.

GENERAL DIAGNOSIS

SYSTEM CHECKS
Exhaust Leaks

To check for exhaust leaking into the cooling
system,drain the sysiem until the caolant level stands
just above the top of the cylinder heads, then
disconnect the radiator upper hose and remove the
thermostat and fan belt. Start the engine and
accelerate several times. At the same time note any
appreciable coolant rise or the appearance of bubbles
which may indicate that exhaust gases are leaking
into the cooling system,

NOTICE: A worn head gasket may allow exhaust
gases to leak into the cooling system. This
can damage the cooling system as the
gases combine with the water to form
acids which are harmful to the radiator
and engine.

__\,'-water Pu'mp

=" Check water pump operation by running the
‘engine while squeezing the upper radiator hose.
“When the engine warms a pressure surge should be
felt. Check for a plugged vent hole in the pump.

‘Radiator

Test for restrictions in the radiator by warming
the engine up and then turning the engine "OFF" and
feeling the radiator. The radiator should be hot along
the left side and warm along the right side, with an
even temperature rise from right to left. Cold sports
in the radiator indicated clogged sections.

1990 1SUZU

Thermostat

Make an operational check of the thermostat by
hanging the thermostat on a hook in a 33% glycol
solution, -12°C {(10°F} below the temperature indicated
on the valve. With the valve submerged and the
coolant agitated, the vaive should cloge.

Overheat and/or Noise

Regtrictions in the cooling system can cause
engine overheating and/or cooling system noise.
Compenents prone to this condition are the
cylinder head, water pump, block, thermostat housing
and inlet manifold. Symptoms are:
¢ Engine may make snapping/eracking noises,
® Healer core may gurgle or surge.
¢ Radiator hoses may collapse and expand.
® Overheat light may or may not come "ON".
Symptoms are caused by coolant boiling at some
localized are and may be noticed after extended idling
and/or while driving. Determine which side of the
engine is involved and whether it is at the front or
rear of the engine.

Diagnosis/inspection

1. Isolate the area by probing the engine with a
sounding bar {large screwdriver).

CAUTION: The radiator cap should be

removed from a cool engine only.

If the radiator cap is removed from

a hot cooling system, serious

personalinjury may result.

2. With the radiator cap removed, observe the
coolant being circulated in the radiator. Feel the
front area of the radiator for cold spois which
indicale blockage. Blocked radiators generally
accur on units that have acecrued miles and not on
new vehicles,

3. Inspect the thermostat to see if it opens,

4. Inspect the thermostat housing to make sure it is
free of obstructions.

5. Remove the water pump from the vehicle and
remove the back cover on the pump. Inspect all
internal passages using a flashlight.

6. Inspect the crossover at the front of the inlet
manifold. This entire passage can be seen only
with the thermostat removed.

7. Remove the heads and check the block with a pen
light fiashlight, Never replace a block unless the
restricted area can be SEEN.

8. Inspect the heads if the problem is nat found.
Heads with blocked coolant passages generally
have more than one area that is blocked. Look for
signs of overheat discoloration (a dark blue or
black are).
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If none are found, look in the coolant passages for
blockage and probe all accessible passages.

The head is intricate and all the passages cannot
be reached. Use a substantial wire to go through
or around a partially blocked area. If nothing is
found by visual inspection and probing, inspect
the passages for a rough, ragged appearance. The
roughest internal passages are probably the ones
that are blocked. '
Replace a blocked or suspect head and inspect the
replacement head before installation.

FAN CLUTCH DIAGNOSIS
NOISE

Fan noise is sometimes evident under the
following normal conditions.
® When the clutch is engaged for maximum cooling.
® During the first few minutes after start-up until

the clutch can re-distribute the silicone fluid back

to its normal disengaged operating condition

(after overnight settling).

Fan noise or an excessive roar will occur
continuously. If the fan cannot be rotated by hand or
there is a rough grating feel as the fan is turned,
replace the clutch,

LOOSENESS

Check a loose fan assembly for wear and replace as
necessary. Under various temperature conditions,
there is a visible lateral movement at the tip of the fan
blade. Approximately 6.5 mm (1”) maximum lateral
movement measured at the fan tip is allowable. This
is not cause for replacement,

SILICONE FLUID LEAKS

The fan clutch operation is not affected by small
fluid leaks which may occur in the area around the
bearing assembly. If leakage appears excessive,
replace the fan clutch (see below).

ENGINE OVERHEATING

If the fan and clutch assembly free-wheels with no
drag (revolves more than five times when spun by
hand), replace the clutch.

THERMOSTAT DIAGNOSIS

Refer to the thermostat diagnosis chart for
detailed thermostat diagnostic procedures (Figure 1).

COOLANT DIAGNOSIS

To determine the freezing point of the coolant,
perform a hydrometer test.

ENGINE OVERHEAT - BOILING - POOR ENGINE COOLING

1. RELIEVE PRESSURE AND CAREFULLY REMOVE THE RADIATOR CAP.
2. RUB 96.6°C {206°F) TEMPERATURE STICK* ONTO THE THERMOSTAT HOUSING.
3. WARM UP THE ENGINE AT FAST IDLE: WATCH FOR COOLANT FLOW BEFORE THE MARK BEGINS TO MELT.

COOLANT FLOW

I PROBLEM IS CAUSED BY OTHER THAN BAD THERMOSTAT.

| NO COOLANT FLOW |

[ NsTALL NEW THERMOSTAT. |
) 3

| Re-cHECK TO BE SURE SYsTEM s OK. |

COLD ENGINE - SLOW WARMUP - NOT ENOUGH HEAT

1. RELIEVE PRESSURE AND CAREFULLY REMOVE THE RADIATOR CAP.
2. RUB 86.6°C (188°F) TEMPERATURE STICK* ONTO THE THERMOSTAT HOUSING. .
3. WARM UPTHE ENGINE AT FASTIDLE: WATCH FOR COOLANT FLOW BEFORE THE MARK BEGINS TO MELT.

[no COOLANT FLOW |

I PROBLEM IS CAUSED BY OTHER THAN BAD THERMOSTAT.

* THE TEMPERATURE STICK IS A PENCIL LIKE DEVICE WHICH HAS A WAX MATERIAL CONTAINING CERTAIN CHEMICALS
WHICH MELT AT A GIVEN TEMPERATURE. TEMPERATURE STICKS CAN BE USED TO DETERMINE A THERMOSTAT'S
OPERATING TEMPERATURE BY RUBBING 86.6°C {188°F) AND 96.6°C (206°F) STICKS ON THE THERMOSTAT HOUSING. THE
MARKS MADE BY THE STICKS SHOULD MELT WHEN COOLANT TEMPERATURES OF 86.6°C {188°F) AND 96.6°C (206°F) ARE
REACHED, RESPECTIVELY. THESE TEMPERATURES ARE THE NORMAL OPERATING RANGE OF THE THERMOSTAT.
THEREFORE, IF THE COOLANT FLOWS AS INDICATED ON THE DIAGNOQSIS CHART, THE THERMOSTAT MAY BE WORN.

COOLANT FLOW

I INSTALL NEW THERMOSTAT. |
| |

| RE-CHECK TO BE SURE SYSTEM s OK. |

F-01125

Figure 1 - Thermostat Diagnosis

1990 ISUZY. .




6B1-4 ENGINE COOLING

HYDROMETER TEST

Before using a hydrometer, make sure the
hydrometer markings are correct. Unless the
hydrometer has a provision for temperature
correction, test the temperature at which the
hydrometer is calibrated. If the coolant is warmer or
cooler, the reading may be incorrect.

Most good hydrometers are equipped with a
thermometer and a temperature correction scale
which permits an accurate test of the freezing point
over a range of temperatures. Follow the
manufacturer’s directions on using the hydrometer.

COOLANT TESTER

Coolant testers J 26568 (Centigrade Scale) and
J 23688 (Farenheit Scale) can be used to check the
anti-freeze protection of the coolant.

Clean

¢ Before each use, swing back the plastic cover at
the slanted end of the tester exposing the
measuring window and the bottom of the plastic
cover. WIPE BOTH CLEAN AND DRY with
tissue or clean soft eloth. Close the plastic cover
(Figure 2).

F-02285
Figure 2 - Cleaning the Coolant Tester

Testing

Do not remove the clear plastic pump from the
tester. Release the tip of the pump from the tester
housing and insert the tip into the radiator filler neck.
Insert the tip below the level of the coolant (Figure 3).

Press and release the bulb to draw a sample. Bend
the plastic tube around and insert the tip into the
cover plate opening. Press the bulb and inject a few
drops of coolant onto the measuring surface. Do not
open the plastic cover when taking the readings
because water evaporation can change the reading.

1R
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F-02284
Figure 3 - Collecting the Coolant

Reading

Point the tester toward any light source and look
into the eyepiece (Figure 4). The anti-freeze
protection reading is at the point where the dividing
line between light and dark {edge or the shadow)
crosses the scale; the anti-freeze protection is the
right scale, battery charge is on the left.

The tester temperature scale is reversed from a
standard thermometer scale; below zero readings are
on upper half of scale. Readings on lower half of scale
{above zero readings) indicate solutions without
enough anti-freeze concentration to provide adequate
rust protection.

Tilt the tester toward the light source to obtain the
best results. If the “edge of the shadow” is not sharp,
the measuring surfaces were not clean or dry. Wipe
dry and make a new test. '
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F-02283
Figure 4 - Reading the Coolant Tester

COOLANT LEVEL INDICATOR
DIAGNOSIS

INDICATOR LAMP WILL NOT ILLUMINATE

1. Turn the ignition switch to the START position.
¢ If the lamp illuminates, the lamp is OK and
the connector is properly installed on the
module. Go to Step 2.
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¢ If the lamp does not illuminate, check the
bulb, socket and wiring between the socket
and the module connector. Check the
connector on the module. Replace or repair as
required.

2. Turn the ignition switch to the "ON” position and
disconnect the electrical lead at the coolant level
sensor on the radiator.
¢ If the lamp fails to illuminate, check the

wiring between the coolant level sensor
connector and the module for a short circuit to
ground. If the circuit is OK, replace the
module.

INDICATOR LAMP REMAINS ILLUMINATED

1. Turn the ignition switch to “ON”.
® (Check the coolant level.
necessary.
® Ifthe lamp remains illuminated, go to Step 2.
2. Disconnect the electrical lead at the coolant level
sensor on the radiator (use a jumper wire and “G”
type electrical connctor).
® If the lamp remains iljuminated, connect the
electrical lead and go to Step 3.
3. Check for an open circuit between the sensor and
the module.
® Ifanopencircuitis found, repair it.
® Ifnoopen circuitis found, replace the module.

COOLING SYSTEM DIAGNOSIS

Add coolant if

Refer to the cooling system diagnosis chart for
detailed cooling system diagnostic procedures
(Figures 5 and 6).

UNCOMMON COOLING SYSTEM
PROBLEMS

Problems Not Requiring Disassembly of the Cooling
System

1. Remove large obstructions blocking the radiator
or condenser.

® Spare tires.

& Ice, mud or snow obstructing the grille.
Engine oil is overfilled.

Incorrect radiator for the application.

® Check the part number.

Loose, damaged or missing air seals.

Missing or damaged lower air baffle.

Incorrect ignition timing.

b

ook

Problems Requiring Disassembly of the Cooling
System

1. Incorrector damaged fan.
2. Worn or damaged emission system components.

® Could cause overheating at idle.
® Damaged PCV valve, TVS or TCS.
3. Pressure check the cooling system with the
pressure cap installed.
® Shows if the pressure cap leaks because of
radiator filler neck damage.
4. Worn or damaged water pump.
¢ Impeller vanes eroded or broken.
® Worn or damaged bearing and/or seal-check
for shaft or bearing play.
5. Plugged radiator tubes.
¢ Perform a flow check.
6. Internal system leaks.
¢ Head gasket.
® Cracked block.
® Timing chain cover.
¢ Intake manifold gasket.
7. Plugged coolant passages in te cylinder heads.
e Visual check.

FLUSHING THE COOLING SYSTEM

Follow the manufacturer’s instructions when
using flushing equipment.

9 | Important

a
@ Remove the thermostat before flushing the cooling
system.

COOLANT RECOVERY TANK
REPLACEMENT

+-+| Remove or Disconnect

1. Hose from the coolant tank.
2. Remove coolant tank.

» «| Install or Connect

® Reverse procedure.

FAN/FAN CLUTCH REPLACEMENT

+-+| Remove or Disconnect (Figure 7)

1. Four nuts from fan clutch to pulley.
2. Remove fan and fan clutch assembly.
3. Four bolts from fan clutch to fan.

4. Spacer from the pulley.

CAUTION:

Do not use or repair a damaged fan
assembly. An unbalanced fan
assembly could fly apart and cause
personal injury and/or property
damage. Replace damaged
assemblies with new assemblies. ...

++| Install or Connect

¢ Reverse procedure.




681-6 ENGINE COOLING

OVERHEATING

(HOT LIGHT “ON", HISSIMG, RUMBLE, STEAM, POWER LOSS)

COLANT LEVEL THERMOSTAT

NORMAL

LOow

ADD COQLANT

| cHECK FOR vISUAL LEAKS |

| CHECK TEMPERATURE LEVEL |

[ REPLACE I l REFER TQ RADIATOR DIAGNOSIS—l

| REFER TQ FAN BELT DIAGN QSIS

| REPAIR—I

| PRESSURE TEST SysTemM |

[Repair | | REFERTOFAN BELT DIAGNOSIS

FAN BELT | RADIATOR [

HORMAL

ENGINE BLOCK

| eeck BeLT conpimion | [Rerer To HosEs bianoss |

TIGHTEN

-

|rerERTO GAs LEAKs | [cLeaniT |

| 6as Leaks mTo sYsTEM |

. ]

I REPLACE | REFERTO COOLANT PUMP

REFER TO FAM CLUTCH

COLLAPSE

F-6950

Figure 5- Qverheating Diagnosis
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ENGINE COOLING 6B1-7

CDLANT LOSS |

[CHECK PRSSURE cap H BAD l

| VISUAL SYSTEM CHECK !

1. LEAKS - CHECK HOSES, RADIATOR, CLAMPS, WATER
PURIP, THERMIOSTAT HOUSING, RADIATOR DRAIN,
SOFT OR CORE PLUGS, HEATER WATER VALVES,
HEATER CORE.

2. FOAMING COOLANT - OBSERVE IN THE FILLER NECK
AFTER ENGINE WARMUP.

3. OVERFLOW SYSTEM - (SEMI-SEALED SYSTEM).

A, CHECKFOR GASKET INPRESSURE CAP.
B. CHECKFORLEAKS - HOSES, CLAMPS, OVERFLOW
BOTTLE, FILLER MECK NIPPLE.
€. CHECKFOR OBSTRUCTIONS OR PLUGGING IN THE
HOSE BETWEEN THE RADIATOR AND BOTTLE.

|
REPAIR OR REPLACE DEFECTS —l
i

PRESSURE CHECK SYSTEM INSTALL
RESSURE CAP CHECKER ON THE RADIATOR  luw
FILLER MECK AMD PRESSURIZE THE SYSTEM

TO RATED PRESSURE. IF THE SYSTEM
DOES NOT HOLD PRESSURE, LOOK FOR
THE LEAK LOCATION.

REPAIR

ANY REPAIRS?

F-02600
Figure 6 - Coolant Recovery System CHARTH
THERMOSTAT REPLACEMENT

=] Remove or Disconnect (Figure 9)

1. Coolant from the radiator.
2. Bolt(72).

3. Outlet (73).

4. Gasket (74).

5. Thermostat (75).

Clean
All parts and sealing surfaces.

4+ Install or Connect (Figure 9)

1. 3 N-m (1/8”) bead of RTV sealer 1052289 or
equivalent to the groove on the water outlet
sealing surface.

2. Thermaostat.
3. New gasket.
4. Qutlet.

5. Bolt.

\I Tighten

@ Bolt (72) to 28 N-m (21 Ib. ft.).
7. Coolant to the radiator.

& Inspect

® For leaks at the sealing surface after starting the
engine,

SERPENTINE DRIVE BELT
REPLACEMENT

Maintain the serpentine drive belt and pulleys can
extend the normal life of a drive belt.

PULLEY INSPECTION

Examine the pulleys for chips, nicks, tool marks,
cracks,bent sidewalls, corrosion or other damage.

1. Place a straightedge or position a cord across the
two pulleys so they touch at all points. _

2. Turn each pulley one half revolution and recheck
with a straightedge or cord. Full contact at all
points must be made. If contact is not made at ali
points, the pulley may be warped or its shaft could
be bent. Replace any parts found to be damaged,

DRIVE BELT INSPECTION

Replace a frayed or cracked belt. Do not use drive
belt dressings to extend belt life.

BELT INSTALLATION

Install a serpentine belt following the belt routing
(Figure 10). The grooves in the belt must match the
grooves in the pulleys.

The tensioner is spring loaded. After removing
the belt, the tensioner will return the tension position.

DRIVE BELT REPLACEMENT

+-»] Remove or Disconnect (Figure 8)

Place a tool over the tensioner pulley axis bolt.
Rotate the tool counterclock wise.

Belt.

Tool.

s

3¢ Install or Connect

Route the belt over all the pulleys except the belt
tensioner.

Place a tool over the tensioner pulley axis bolt.
Rotate the tool counterclockwise.

Install the belt over the belt tensioner pulley.
Remove tool.

Check the belt for correct tracking.

—

S

1990 1SUZU
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6B1-8 ENGINE COOLING

WATER PUMP REPLACEMENT

«+| Remove or Disconnect (Figure 10)

Coolant from the radiator.
Serpentine drive bhelt.

Upper fan shroud.

Fan and fan clutch assembly.
Water pump pulley.

Clamps and haoses.

Bolts and nut.

Water pump.

Gasket.

000N e b

Inspect

All parts and replace as necessary.

‘9

2

9 |important

e Be sure all mating surfaces are free of burrs or
other imperfections.

> ¢

Install or Connect {Figure 10)

w0 b3

000 1o O

Gasket in place.

Water pump.

Bolts and nut.

® Coat the bolt threads with sealant 1052080 or

equivalent.

)| Tighten
e Bolts to 30 N-m (22 1b. ft).
e Nut to 30 N-m (22 1b. ft.).
Clamps and hoses. © "~
Water pump pulley.
Fan and fan clutch assembly.
Serpentine drive belt.
Fan shroud.
Coolant to the radiator.

important’

@

Start the engine and check for leaks. ,.°

5.

N-m (26 ft. Ibs.)
AIR CONDITIONING

Belt
Fan
Bolt
Bolt
Stud
Fan Clutch
Nut

O NPT EN

F-02560

1990 ISUZU

S
Figure 7 - Fan/Fan Clutch Replacement 2.8L
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BELT - WATER PUMP

GENERATOR ASM

A/CIDLER PULLEY ASM
A/C COMPRESSOR ASM

TENSIONER ASM

ALR. PUMP
PULLEY ASM

POWER STEERING PUMP
PULLEY ASM

WATER PUMP PULLEY

CRANKSHAFT
PULLEY ASM

95-5990

Figure 8 - Serpentine Drive Belt Routing 2.8L .

BOLT/SCREW
{7 REQUIRED)

ENGINE
BLOCK

= FROMT COVER ASSEMBLY

L WATER PUMP

BOLT
GASKET OUTLET

95-5442

9%-5436

Figure 9 - Water Qutlet Figure 10 - Water Pump Replacement 2.8L :

1990 IsuzU




6B1-10 ENGINE COOLING

COOLANT TEMPERATURE lSENSOR OR
SWITCH REPLACEMENT

«+| Remove or Disconnect (Figure 11)

TEMP SENSOR ECM

INLET LOWER
MANIFOLD ASM

1. Negative battery cable.

2. Coolant from the radiator below the level of the
switch or sensor.

3. Electrical connector.

4. Sensor or switch,

+ «f Install or Connect

1. Switch or sensor.
@ Apply sealant 1052080 or equivalent to the
switch or sensor threads.

Tighten i 95-5629

@ Switch or sensor to 23 N-m (17 1b. ft.). Figure 11 - Coolant Temperature Sensor
2. Electrical connector.
3. Coolant to the radiator. : SPECIALTOOLS

4. Negative battery cable. 2
J-23688 (Farenheit Scale)

J-26568 (Centigrade Scale)

1
1, Coolant Tester
F-02603
SPECIFICATIONS
FASTENER TORQUE
CootﬂntTankscreW 8 8 0 2 e e B0 S C ST e P L0 S S ERGSD S GO DPE R A EEBS S S8 0 9N'ﬂ1(631b.ft.)

"R EEEEEREEEER 8N-m(601bft)
27 N-m (20 lb. ft)

Water Pump HubStud-28L .c.ovcoeonosa
FantoClutch—2.8L e e e s P e e DT OB e REE SO ED

Fan and Clutch Assembly to Pulley Nut-28L  ..ccevsoescesosacoscssnsas 27 N-m (20 lb. ft.)
Thermostat Outlet HousingBolt-2.8L . ccecocsovsscsssnsoscoscssssas 28 N-m (21 lb. ft.)
WaterPumptOEngineBlockBolt-2BL e ® 28 8 000 BB O UL LB DE0 DS GO DS BRSO 30 N-l’n(221b. ft.)
Water Pumpto Engine Block Stud -2.8L e ccsccvoecsoeccsssosesoseacss 30N-m(22lb. ft)
Coolant Temperature Switchor Sensor ..ceocceesssceccnscsscsseossesss 23 N-m(17 lb. ft)

1990 1SUZU




RADIATOR 6B2-1

SECTION 6B2

RADIATOR
CONTENTS

DESCRIPTION ......ceccvvacasocs 6B2-1
RADIATOR .cceoscecsscsnsssss 6B2-1
RADIATORCAP ...cecevvcacsoss 6B2-1

RADIATOR MAINTENANCE ......0... 6B2-2
RADIATOR INTERNAL DEPOSITS «o4... 6B2-3
SCALEREMOVAL ...20c204400as00 6B2-3

ON-VEHICLESERVICE ...cecveauasa. 6B2-3
LEAKTESTING ..evveeencesossa.. 6B2-3

GENERAL DESCRIPTION

RADIATOR

The radiator is a cross-flow, tube and center type.
(Refer to Figure 1).

All radiators are fitted with a shroud designed to
assist the fan in directing air flow through the
radiator core and to also serve as a fan guard.
Provision for coolant expansion is achieved with a
coolant recovery tank. This retards coolant overflow,
and reduces frequent refills.

Pressure is maintained in the radiator and system
by a pressure cap. The pressure cap has two valves;
one relieves pressure and the other compensates for
coolant contraction when the engine is stopped.
Radiator caps are provided in 105 kPa (15 psi) rating
on all models,

Manual transmission vehicles use radiators
without oil coolers. Vehicles equipped with air
conditioning use a radiator with extra cooling capacity
for greater cooling demands.

RADIATOR CAP

A pressure-vent cap is used on the eross-flow
radiator to allow a build-up of 105 kPa (15 psi) in the
cooling system. This pressure raises the boiling point
of the coolant to about 125°C (257°F) at sea level. Do
not remove the radiator cap to check the engine
coolant level; check the coolant visually at the see-
through coolant reservoir. Coolant should be added
only to the reservoir.

CAUTION: As long as there is pressure in the
cooling system, the temperature
can be considerably higher than
the boiling temperature of the
solution in the radiator without
causing the solution to boil.
Removal of the radiator cap while
the engine is hot and the pressure
is high will cause the solution to
boil instantaneously and possibly

PRESSURETESTING .:..vevoocsoecso. 6B2-3
DIAGNOSIS OF RADIATOR . ...cc0.... 6B2-4
OFF-VEHICLE LEAK TESTING ........ 6B2-4
RADIATOR REPLACEMENT .ccoooeeaso 682-4
RECORE ...c.vcccevacocccsaascs 6B2-4
SPECIFICATIONS ...cicccvvovvsaaa 6B2-4
SPECALTOOLS .. .ccocvesvvsanesss 6B2-4

7] rabiator
{2] ransHrouD
3] mLETHOSE

OUTLET HOSE

[+]

CLAMP

95 5991-6E

Figure 1 - Radiator

with explasive force, spewing the
solution over the engine, fenders
and person removing the cap. If
the solution contains flammable
anti-freeze such as alcohol (not
recommended far use at any time),
there is also the possibility of
causing serious fire,

The pressure-type radiator filler cap contains a
blow off or pressure valve and a vacuum or
atmospheric valve. The pressure valve is held against
its seat by a spring of pre-determined strength which
protects the radiator by relieving the pressure if an
extreme case of internal pressure should exceed that
for which the cooling system is designed. The vacuum

1990 (5UZU




6B2-2 RADIATOR

valve is held against its seat by a light spring which
permits opening of the valve to relieve vacuum
created in the system when it cools off and which
otherwise might cause the radiator to collapse
(Figure 2).

The design of the radiator cap is to discourage
inadvertent removal. It must be pushed downward
before it can be removed. A rubber asbestos gasket is
added to the diaphragm spring at the top of the cap.
Also, embossed on the cap is a caution against its
being opened and arrows indicating the proper closed
position (Figure 3).

The seal of the filler cap and the operation of the
pressure relief valve can be checked using a
conventional cooling system testing kit (Figure 4).

7. RADIATOR CAP
51. PRESSURE VALVE SPRING
52. PRESSURE RELIEF VALVE 53
53. VACUUM VALVE
61. RADIATOR CAP SEAL

62. PRESSURE VALVE SEAL FO5474

Figure 2 - Radiator Cap Pressure and Vacuum Vaives

RADIATOR MAINTENANCE

Check the outside of the radiator for bent fins or
signs of leakage. Repair leaking radiator cores.

Do not seal temporarily with a sealer type
antifreeze or coolant additive. Remove any stones
between the fins. At least once a year, clean
loosedebris and road film from the radiator core with a
quality grease solvent and compressed air. Direct the
stream of solvent at the rear of the core for more
efficient cleaning.

To insure thorough cleaning, remove the grille,
fan guard, and fan shroud.

Rermove the radiator cap and look for plugging and
scale on the inside of the tank. Replace a badly
plugged radiator. Test the radiator and system as
described in “Engine Cooling” (Section “6B1”).

1. Check the coolant level. If low, add recommended
coolant as required.

2. Check the hose conditions and tighten the clamps
if leakage is evident. Replace cracked, stripped, or
corroded clamps.

1980 1SUZU

55. Tang
56. Cap Locking Tang
57. Detent

58. Filler Neck Safety Detent

56

57

58

8-08071

Figure 3 - Radiator Cap and Filler Neck

) ~~J-24460-01

7. Radiator Cap

B-07681

Figure 4 - Radiator Cap and Filler Cap

3. Check the coolant hosed for spongy or check
appearances. Replace deteriorated hoses or
bursting could ocecur which would result in coolant
loss and extensive damage due to overheating.

4. Check the radiator core for leaks and for
accumulation of dirt which may obstruct the air
passages and reduce heat transfer.

5. Check the surge tank or recovery tank for leaks.
Plastic bottles may develop cracks from being
damaged by flying objects. Metal tanks should be
checked at weld seams.
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6. Inspect the radiator rubber mountings and
bumpers for deterioration and replace as
necessary. Check the mounting bolts, supports,
braces, tie rods and stabilizer rods. Components
should be securely fastened in place if mounting
bolts are missing, loose or stripped. Also check for
damage to core, side flanges and supporting
components.

7. Check for clearance between the fan blades, core
and shroud. Check the fan attaching bolts for
tightness and that none are missing. Replace the
fan if any blade is bent. The distance between the
blades and shroud should be equal around the
entire perimeter of the shroud. Adjust as
necessary after any adjustment has been made to
the fan or the fan mounting bracket and hub.

8. Inspect the filler cap seal for evidence of cracking,
separation or deterioration. Replace as required.

9. To assist in maintaining efficient heat dissipation.
an occasional external flushing with water will
remove the majority of dirt accumulation and
foreign matter from between the core fins. Direct
water under moderate pressure from behind the
core to force debris out in the opposite direction of
its entry. Direct the water stream in line with the
fins to reduce the possibility or bending fins.

RADIATOR INTERNAL DEPOSITS

A radiator that has a dirty, obstructed core or is
leaking will cause the engine to overheat. A scale
deposit inside the radiator is a result of using hard,
high mineral content water in the cooling system. The
effect of heat on the minerals in the water caused the
formation of scale, or hard coating, on metal surfaces
within the radiator, thereby reducing the transfer of
heat. Some hard water will produce a slit-like deposit
which restricts the flow of water.

SCALE REMOVAL

To remove the hardened scale, a direct chemical
action is necessary. A flushing compound at the
specified rate of 30 grams per liter (4 oz. per gallon) or
radiator capacity, should be added to the coolant water
in the form of a dissolved solution while the engine is
running. Operate the engine for 15 minutes, then
drain and flush the system with clean water.

There are various types of flushing compounds
commercially available and should be obtained from a
reliable source. Most compounds attack metals and
should not remain in the engine for more than a few
minutes. A neutralizer should be used in the cooling
system immediately after a descaling soivent is used.

For extremely hard, stubborn coatings, such as
lime scale, use a stronger solution. The corrosive
action of a stronger solution will affect the thin metals
of the radiator, thereby reducing its operating life. A
complete flushing and rinsing is mandatory and must
be accomplished skillfully.

After the solvent and neutralizer have been used
and the cooling system is flushed, drain the entire
system and fill it with clean, soft water plus a rust
inhibitor or high boiling type antifreeze, After filling
the cooling system check for radiator, hose and engine
coolant leaks.

ON-VEHICLE SERVICE
LEAK TESTING

Some core leaks can be detected by adding water to the
radiator. Clean the core so that the damaged area can
be found.

1. Remove dirt and insects from the fins with a
common water hose without a nozzle. Excessive
water pressure could damage the fins.

2. Scrub the core with a soft-bristle brush using
clean, hot water or hot water with a mild
detergent,

PRESSURE TESTING

The radiator can be pressure tested with J 24460-
01 and J 23699 (Figure 5). With the system at a cool
temperature, remove the radiator cap, connect the
gage, and apply normal system operating pressure,

Repair hose and hose connections as required,
Check the radiator cap to ensure that it will maintain
the correct pressure,

If the radiator leaks during the pressure test,
mark the leak area. Repair or replace if necessary.

95 5993-6E

Figure 5 - Pressure Testing

1990 1SUZY
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DIAGNOQSIS OF RADIATOR
PROBLEM POSSIBLE CAUSE CORRECTION
Engine Overheats | 1. Cooling area obstructed. 1. Remave or relocate added on parts that
2. Radiator fins plugged. may block air to the radiator.
3. Leaking radiator. 2. Remove any debris {(bugs, leaks, etc.) from
4. Bent fins. the radiator fins.
3. Repair leaks or replace seals.
4. Repair or replace.
Radiator Loose 1. Loose screws. 1. Tighten screws.
2. Missing insulators. 2. Repliace insulators.

OFF-VEHICLE LEAK TESTING

1. Install test fittings or rubber test caps in the inlet
and outlet necks,

2. Attach the pressure tester and gradually apply air
pressure until 138 kPa (20 psi) is attained. Do not
exceed 138 kPa (20 psi}. Check the pressure gage
to see if there is a pressure loss. To ensure that
there are no small leaks, run water over the repair
area and look for bubbles. (A mild detergent is
helpful).

If a large water tank is available, submerge the
radiator and check for air bubbles. If a leak is
found, repair or replace.

RADIATOR REPLACEMENT

++{ Remove or Disconnect (Figure 1)

Coolant from radiator.

Overflow hose.

AJC condenser inlet braket bolt to radiator shroud.
Upper radiator hose.

Lower radiator hose.

G 03 0D

6. Four fan shroud screws move fans and engine.
7. Five radiator bolts from radiator support.
8. Remove radiator.
[®|inspect
@ All parts and connections for leaks and wear.

Replace if necessary.

+ ¢ Install or Connect {(Figure 1)

1.

In reverse order.

RECORE

the

If the radiator core is damaged beyond repair and
other parts are serviceable, install the original

inlet and outlet tanks, radiator cap and drain valve,
along with the new core and new gaskets.

SPECIFICATIONS
FASTENER TORQUE

Shroud and Radiator Screws . 25 N-m(181b.ft)

SPECIALTOOLS

J 23699

1. Overflow Tube Pressure Test Adapter
2. Gooling System Tester
3. Radiator Core Remover/instatler

3

B-08704

1930 1SUZU
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SECTION 6D

ENGINE ELECTRICAL
CONTENTS

ELECTRICALSYSTEM . ..cecscosase @01
DESCRIPFTION . .:.sovvecvooncsss 6O
BATTERY . .ccoocoscoasasnsassas B2
Ratings s.cecssesncasaneen BD-2
Buiit-In Hydrometer .occuoasoasos 602
GENERAL INFORMATION . usas0900. 6D-3
Common Causes of Malfunction ... 6D-3
Etectrolyte Freezing «..cccee.ws @D-3
Carrier and Hold-Down . e 2000 0. BD3
DIAGNOSIS OF BATTERY . .ccsossecaea. BD-3F
VISUAL INSPECTION o cvesavoess 0D-3
HYDROMETERTEST ccscsnsaseas 603
LOADTEST .o voeocoocsansceasoas BD-F
VOLTAGE & TEMPERATURE CHART .... 6D-3
BATTERY OR-VEHICLESERVICE ....... 6D-4
BATTERY CHARGING PROCEDURES ... 6D-4
EMERGENCY STARTING DUE TG A
DISCHARGED BATTERY ccuwscowsooans bBD-2
CURRENT DRAINTEST .. ccvsaawasw BD:G
BATTERY CABLES ..v:ssccanvnusns. 6D-8
BATTERY REPLACEMENT ccavewewn. 6D-6
CHARGINGSYSTEM . ..vvacccassns BD-7
DESCRIPTION .vscsvuossssesasc ODT
DIAGNOSIS OF CHARGIMG SYSTEM .... 6D-8
NOISY GENERATOR  .cvosaso22x. bD-8
ELECTRICALTESTS ccosnsvaasosss OG0B
CIRCUITDIAGNOSIS v cvevcasoas 6D-8
DIAGNOSTIC TESTFORCS-130 ...... 6D-8
GEMERATORBENCHCHECK ... vw.. 6D-9
GENERATOR ON-VEHICLESERVICE .... 60-10
GENERATOR REPLACEMENT ....... 6D-10
DESCRIPTION v evovssvvocsaaws 6D-11
Cranking Circuit o .veewseoasa. 6BO11
Starter MOtOr  :ccusoesasssxes 0011
Solenoid w.ccvseaevneaannaaas BD-11
DIAGRNOSIS OF CRANKING SYSTEM . ... 60-11
CRANKINGCIRCUIT . .ecavsooaves 6D-12
Battéry ..cecovossascosecas 0OO-12

ELECTRICALSYSTEM

The engine electrical system includes the battery,
charging system {generator and related wiring,)
cranking system {(starter motor and related wiring,)
and ignition system {(distributor, spark plugs and
wiring.)

These vehicles are equipped with an electronic
Computer Command Control system and have a
“Check Engine” lamp on the instrument panel. Refer
to the “Driveability and Emissions” Section “6E” for a
detailed description of the lamp’s operation and use as
adiagnostic indicator.

WINNg -csesssesscasnsooes BD-12
Solenoid and Controf Switches . ... 5D-12
STARTER MOTGR NOISE consnasae QD12
Pinion Clearanc® ..+ss4s0ae=s BD-1Z
CRANKING SYSTEM ON-VEHICLE SERVICE 6D-13
MAINTENANCE ...cccvcnsensess ED13
STARTERMOTOR . ccsscnwsxass. &D-13
STARTER MOTORREPLACEMENT .... 6013
ENGINEBLOCK HEATER ...c+c02+ -+ 6D-16
DESCRIPTION scowvoecvoevsnssasss BD-18
ON-VEHICLESERVICE .. cvcosaosaw 8D-10
Installation c.ecssovcoesawsas BO-16
IGNITIONSYSTEM .- v cccscoenssaes BDTB
DESCRIPTION ..2ssvwosnsassse. 0bD-16
DISTRIBUTOR s+ cccessseasneose. 6D16
ELECTROMIC SPARK TIMING {EST}
SYSTEM s ceosccvonccaassaaass BD-H7
Electronic Spark Control {ESC} .. .. 6D-17
IGNITION TIMING . o i e s v ss000s o OLR1T
SPARKPLUGWIRES cecaseeescaes 0D-97
SPARKPLUGS oxccoweoaevassess O
DIAGMOSIS OF IGMITION SYSTEM ..... 6D-1B
ELECTRONIC SPARK TIMING SYSTEM .. 6D-18
DIAGNOSIS OF STARTER MOTORNOISE . 6818
DIAGMQSIS OF SPARK PLUGS cccea v o - 6D3-18
IGNITION SYSTEM ON-VEHICLE SERVICE . 6D-20
SERVICE PRECAUTIONS . w:coccos=- bD-20
IGNITIONCOILCHECK . s ocavsasso &D-21
PICKUPCOILCHECK wccocvvooearsas BD<2%
DISTRIBUTOR AND CO{L REPLACEMENT eD-22
DistriBULOr v v v s wossaacsosas D22
IgnitionCoil s o cseennsesous.s BD-22
IGNITIONTIMING ¢ ccoanscesnassa BD23
SPARK PLUG WIRING ANDBOOTS ... 6024
Pracautions .. .-.scssosacssss GL-24
SPARK PLUG WIRE REPLACEMENT ., .. 6L-25
ENGINEWIRING .....cc0000000000 BD-Z5
SPECIFICATIONS .. .cosonsesssonwe 0OD28

DESCRIPTION

The battery has three major functions in the
electrical system: First, it provides a source of energy
for cranking the engine; second, it acts as a voltage
stabilizer for the electrical sysiem; and third, it can,
for a limited time, provide energy when the electrical
load used exceeds the output of the generator,

The sealed battery as shown in Figure 1 is
standard. Refer to "Specifications” at the end of this
section for specific application.

$990 ISUZU
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BATTERY

1. BULTIN
RYDROMETER

j F-02521
Figure 1 - Sealed Battery with Side Terminals

Water never needs to be added to the sealed
battery. There are no filler caps in the cover. The
battery is sealed, except for small vent holes in the
cover. The vents allow what small amount of gasses
that are produced in the battery to escape. The special
chemical composition inside the battery reduces
gassing to a very small amount at normal charging
voltages. Besides reducing gassing, the special
chemistry greatly reduces the possibility of
overcharge damage.

Keep the battery in an upright position to prevent
electrolyte leakage. Tipping the battery beyond a 45
degree angle in any direction can allow a small
amount of electrolyte to leak out the vent hole.

Do not exceed this 45 degree angle when carrying
or installing the battery.

Evidence of electrolyte leakage does not always
mean the battery is defective.

Ratings

Batteries are rated according to their reserve
capacity in minutes and their cold eranking power in
amperes. Both methods involve measuring the
battery terminal voltage after a specified time period
and discharge current.

The “reserve capacity” is defined as the maximum
length of time it is possible to travel at night with
minimum electrical load and no generator output.
Expressed in minutes, it is the time required for a
fully charged 12 volt battery, at a temperature of 27°C
(80°F), being discharged at a constant current of 25
amperes, to reach a terminal voltage of 10.5 volts.

1990 1SUZY

The Cold Cranking Ampere (CCA) test measures
the amperage delivered by the battery at -18°C (0°F)
for 30 seconds.

Refer to the “Specifications” at the end of this
section for battery ratings.

Built-In Hydrometer

The sealed battery has a special temperature
compensated hydrometer built into the cover to show
at a glance the battery’s state-of-charge. The
hydrometer has a green ball within a cage which is
attached to a clear plastic rod.The green ball will float
at a predetermined specific gravity of the electrolyte.
When the green ball floats, it rises within the cage and
positions itself under the rod. Visually a green dot
then shows in the center of the hydrometer (Figure 2).
The built-in hydrometer provides a guide for battery
testing and charging.

When looking at the hydrometer, make sure that
the battery has a clean top. A lamp may be needed in
some poorly-lit areas.

1. GREEN DOT VISIBLE: The state of charge is 65
percent or more of the full charge.

2. DARK; GREEN DOT NOT VISIBLE: The state of
charge is below 65 percent. Charge the battery
until the green dot appears. (Shake the battery
slightly to make the green dot appear after
charging.)

3. CLEAROR LIGHT YELLOW: The fluid level has
dropped below the bottom of the hydrometer. This
can be caused by a broken case, tipping of the
battery, normal wearout, or overcharging because
of a problem in the electrical system. Check the

system and replace the battery.
é
e e

. GREEN DOT c

. DARK
CLEAR

. #5% OR ABOVE STATE OF CHARGE

. BELOW 65% STATE OF CHARGE

. LOW LEVEL ELECTROLYTE

NE D= wN

B-08941

Figure 2 - Built-In Hydrometer
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GENERAL INFORMATION

Common Causes of Malfunction

If testing shows the battery tobe in good condition
but the battery doesn't perform satisfactorily, check
for the following:

1. Vehicle accessories left on overnight.

2. Extended slow-speed driving with many
accessories turned on.

3. The vehiele electrical load is more than the
generator output, particularly with the addition of
aftermarket equipment.

4. Problems in the charging system such as shoris,
slipping fan belt, or worn generator or regulator
parts.

9. Loose or poor battery cahle-to-post connections,
previous improper charging of a rundown batiery,
or {oose hold-downs,

6. High-resistance connections in the cranking
system.

7. Electronic devices draining the batlery when the
vehicle is parked for a long period of time.
Disconnect the negative cable if the vehicle will be
stored for more than 30 days.

Electrolyte Fraezing

The freezing point of electrolyle depends on ils
specific gravity. Since freezing may ruin a battery,
protect it against freezing by keeping it in a charged
condition,

Carrier and Hold-Down

The carrier and hold-down should be clean and
free from corrosion before battery installabion.

The carrier should be in a sound mechanical
condition so that it will support the. battery securely
and keep it level. Make certain there are ng foreign
objects in the carrier before installation.

To prevent the battery from shaking in its carrier,
tighten the hold-down bolta. However, do not Lighten
the holts to where the battery case or cover is placed
under a severe strain.

DIAGNOSIS OF BATTERY

VISUAL iNSPECTION

Check for obvious damage such as a cracked or
broken case or cover that could permit loss of
electrolyte. If damaged, replace the battery.
Determine the cause of the damage and correct.

HYDROMETER TEST

GREEN DOT VISIBLE: If the hydrometer has a
GREEN DOT visible, the battery is ready for testing.
Proceed to “Load Test.”

DARK; GREEN DOT NOT VISIBLE: Charge the
battery as outlined under the heading “Battery
Charging Frocedure” ialer in this section.

LIGHT OR BRIGHT INDICATOR: Do not charge,
test, or jump start the battery. Replace the battery.

LOAD TEST

If the battery is in the vehicle, make sure the
engine control switch is "OFF." If there is more than
one battery, check each separately.

1. Disconnect the battery cables {rom the terminals,

2. Install a voltmeter and battery ioad tester to the

, adapters.

3. Remove the surface charge from recently charged
batteries by applying a 3D0-ampere load for 15
seconds.

4. Do not remove the surface charge from batteries
which have beeninstorage.

5. Turn the load "OFF” and waik 15 seconds for the
batiery to recover.

6. Apply the specified load selecled from the chart in
“Specifications.” Observe the battery voltage
after 15 seconds with load connected, then turn
“OFF” the load.

7. If the battery voltage does not drop below the
minimum voltage as shown in the “Voltage and
Temperature Chart” following, ihe battery is good
and should be returned to service. {The battery
temperature must be estimated by feel and by the
temperature the battery has been exposed to for
the preceeding few hours.) If the batlery voltage
drops below the minimum voltage listed, replace
the battery.

VOLTAGE AND TEMPERATURE CHART

MINIMUM
TEMPERATURE VOLTAGE
21°C{T0°F & Above) cososwoonssanss LB
10°C(A0F) @i evenensasvesunseseae 24
CIPC(30F) i evevcvacacassnnnass 91

‘100g15¢F) d g 8 v e d RO E R ST ST RS 8;8
']8DC(UDF‘] LR A I B S R I O O 2 ] 8-5
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1.

2.

BATTERY ON-VEHICLE SERVICE

BATTERY CHARGING PROCEDURES

The following basic rules apply to any sealed

battery charging situation:

Do not charge a battery if the hydrometer is clear
or light yellow-replace the battery.

Charge rates between 3 and 50 amperes are
satisfactory as long as spewing of electrolyte does
not occur or the battery does not feel over 52°C
(125°F). If spewing occurs or temperature exceeds
52°C (125°F), the charging rate must be reduced or
temporarily halted to permit cooling. Estimate
battery temperature by touching or feeling the
battery case.

Some chargers feature polarity protection
circuitry which prevents charging unless the
charger leads are connected to the battery
terminals correctly. A completely discharged
battery may not have enough voltage to activate
this circuitry, even though leads are connected
properly making it appear that the battery will
not aceept charging current.

The battery is sufficiently charged if the green dot
in the built-in hydrometer is visible. No further
charging is required. Shake or tilt the battery at
hourly intervals during charging to mix the
electrolyte and see if the green dot appears.
Battery charging consists of a charge current in
amperes for a period of time in hours. Thus a 25
ampere charging rate for 2 hours would be 50

. ampere-hour charge to the battery. In most cases,

batteries whose load test values are less than 200

amperes will have the green dot visible after at

least a 50 ampere-hour charge. Most batteries

whose load test values are greater than 200

amperes will have the green dot visible after at

least a 75 ampere-hour charge. In the event that
the green dot does not appear after this amount of

charging, continue charging for another 50 or 75

ampere-hours. If the green dot still does not

appear, replace the battery.

The time required for a charge will vary according

to:

a. Size of battery - Example: A discharged large
heavy-duty battery requires more than twice
the recharging as a discharged small
passenger car battery.

b. Temperature - Example: A longer time will be
needed to charge any battery at -18°C (0°F)
than at 27°C (80°F).When a fast charger is
connected to a cold battery, the current
accepted by the battery will be very low at
first; then, as the battery warms, it will accept
a higher rate.

1990 1SUZU

c. State-of-charge - Example: A discharged
battery requires more than twice as much
charge as a one-half-charged battery. Because
the electrolyte is nearly pure water and
therefore a poor conductor, the current
accepted is low at first. Later, as the charging
current causes the electrolyte acid content to
increase, the charging current will likewise
increase.

d. Charger Capacity - Example: A charger
which can supply only 5 amperes will require
a much longer period of charging than a
charger that can supply 30 amperes or more.

EMERGENCY STARTING DUETO A
DISCHARGED BATTERY

If the vehicle will not start due to a discharged
battery, it can be started by using energy from
another battery - a procedure called “jump starting.”

NOTICE: Do not push or tow the vehicle to start it.
Under some conditions this may damage
the catalytic converter or other parts of
the vehicle. Also, since this vehicle has a
12 volt battery, be sure the vehicle or
equipment used to jump start the engine is
also 12 volt. Use of any other type system
may damage the vehicle’s electrical
components.

Jump Starting Instructions (Figure 3)

CAUTION: Batteries produce explosive gases,
contain corrosive acid, and supply
levels of electrical current high
enough to cause burns. Therefore,
to reduce the risk of personal
injury when working near a
battery:

e Always shield your eyes and
avoid leaning over the battery
whenever possible.

e Do not expose the battery to
open flames or sparks.

@ Do not allow hattery acid to
contact the eyes or skin. Flush
any contacted areas with water
immediately and thoroughly,
and get medical help.

e Follow each step in the jump
starting instructions.
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fake Connections in Numericel Order
1) _First Jumper Cable

- Do HOT ABow
Vehicioe to Touch! Discharged
r— Battery
ﬁ' Second Jumper Cabile
14 Make Last

{ | Connection on the
. Engine or Frame,
Away from the
Baitery —

F-05732

Figure 3 - Jump Starting Connection

Position the vehicle with the good (charged)

battery so that the booster (jumper) cables will

reach, but never let the vehicles touch. Also, be
sure booster cables do not have loose or missing
insulation.

In both vehicles:

@ Turn off the ignition and all lamps and
accessories except the hazard flasher or any
lamps needed for the work area.

® Apply the parking brake firmly, and shift the
transmission to Neutral,

Making sure the cable clamps do not touch any

other metal parts, clamp one end of the first

booster cable to the positive (+) terminal on one
battery, and the other end to the positive terminal
on the other battery (figure). Never connect (+) to

().

Clamp one end of the second cable to the negative
(-} terminal of the good (charged) battery and
make the final connection to a heavy metal
bracket such as the mounting bracket of the
generator or air conditioner compressor (if so
equipped) on the engine about 450 millimeters (18
inches) from the discharged battery. Make sure
the cables are not on or near pulleys, fans or other
parts that will move when the engine is started.
Start the engine of the vehicle with the good
(charged) battery and run the engine at a
moderate speed for several minutes. Then, start
the engine of the vehicle that has the discharged
battery.

Remove the booster cables by reversing the above
installation sequence exactly. While removing
each clamp, take care it does not touch any other
metal while the other end remains attached.

11 13

e

+0 / 6@
-9 14 07+
15

(¢)
)

/

16
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11. POSITIVE BATTERY CABLE COMNECTED.

12. BATTERY

3. MULTIMETER J 34029-A OR EQUIVALENT SET ON DC,
MA AND 2000 SCALE

14, METERTESTLEADS

15. END OF HEGATIVE BATTERY CABLE

16. JUMPER WIRES F-02756

Figure 4 - Battery Drain Test Circuit

CURRENT DRAIN TEST

If a battery needs recharging and no cause is

evident, check the vehicle for excessive current drain.

++] Remove or Disconnect

h

1.

Negative battery cable.

+¢| Install or Connect

Tool Required:

J 34029-A Multimeter.
Clip of a jumper wire to the negative battery
terminal adapter (Figure 4).
Clip at the other end of the jumper wire to digital
multimeter J 34029-A or equivalent,
Clip from the second jumper wire to the end of the

' negative battery cable.

Clip at the other end of the wire to the multimeter.

e Set the multimeter on the DC, MA and 2000
scale.

® Take the reading with the engine control
switch and all accessories "OFF.” '

If eurrent draw is more than 50 milliamps, check

" the system for causes such as a shorted wire or a

compartment lamp that does not shut “OFF” when
it should.
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BATTERY CABLES

Excessive resistance caused by poor terminal
connections and partial short ecircuits through
defective cable insulation will result in an abnormal
voltage drop in the starter cable. Low voltage at the
starter will prevent normal starter operation and
cause hard starting.

CAUTION: To prevent possible personal injury
from a moving vehicle or operating
engine do the following before
performing the checks:

1. Engage the parking brakes and
block the wheels.

2. Place the manual transmission in
the neutral position.

3. Disconnect the battery feed at the
distributor.

1. Check the voltage drop between ground (negative
battery terminal) and the vehicle frame. Place
one prod of the test voltmeter on the grounded
battery post (not on the cable clamp) and the other
on the frame. Operate the starter and note the
voltage reading.

2. Check the voltage drop between the positive
battery terminal and starter terminal stud with
starter operating.

3.

4.

Check the voltage drop between the starter
housing and frame with the starter operating.

[f the voltage drop in any of the above is more than
1.0 volt, there is excessive resistance in the eircuit.
To eliminate resistance, the cables should be
disconnected and connections cleaned. If cables
are frayed or the clamps corroded, the cables
should be replaced. When selecting new cables, be
sure they are at least as large as the ones being
replaced.

Battery cable routing is shown in Figure 5.

BATTERYREPLACEMENT

When handling a battery, observe the following

safety precautions.

1.

Hydrogen gas is produced by the battery. A flame
or spark near the battery may cause the gas to
ignite. ‘

2. Battery fluid is highly acidic. Avoid spilling on

clothing or skin. Any spilled electrolyte should be
flushed with large quantities of water and cleaned
immediately.

«+| Remove or Disconnect (Figure 5)

1.

Negative cable from the negative battery
terminal.

2. Positive cable from the positive battery terminal.

GENERATCR

STARTER

95 5709-6E
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Figure 5 - Battery Cable Routing for the 2.8L Engine
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3. Battery hold-down clamp.
4, DBattery.

¥ Inspect

1. Battery for damage.
2. Cables and connectors.
3. Carrier for damage or foreign objects.
@ [fdamage is noted, find and correct the cause.

3 41 Instali or Cannect

1. Battery into cleaned carrier.
2. ‘Hold-down retainer.

[3)] Tighten

& Retainer t\.r_)“ﬂ N-m (13 b, ft.)
@ Retainer on right-hand drive vehicle to 11
N-m (100 ib. in.}. %
1. Positive cable to the positive.terminal.
2. Negative cable to the negative terminal.

CHARGING SYSTEM
DESCRIPTION

The charging system consists of the battery, the
generatar, the regulator, and the charging system

§1. BATTERMINAL
55. TERMIMALS P, LA, 5

Figure 6 - C$-130 Generator

F-02516

indicator lamp circuitry. The generator supplies
electrical pywer for charging the battery and
operating accessories.

The CS-130 (Figures 6 & 7T) iz a generator
featuring a high ampere output per pound of weight.

The CS stands for charging system and 130 is the-

measurement in millimeters of the outside diameter of
the stator laminations,

53. RECTF{ER BRIOGE
54, REGULATGR

35. DOUBLE SEALED BALL BEARING
56. TERMINALS
57. INTERMALFAN
58. ROTOR

35. STATOR

B-0u558

Figure 7 - Generator Components

1990 |5UZU
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This generator with integral regulator does not
have a diode trio. The delta stator, rectifier bridge,
and rotor with slip rings and brushes are electrically
similar to other generators. A conventional fan and
pulley are used, and an internal fan cools the slip
rings, end frame, rectifier bridge and regulator.

The charge indicator, which appears on the
instrument panel as a batiery symbol, lights when the
engine control switch is closed and goes out when
theengine is running. If the charge indicator is on
with the engine running, a charging system problem
is indicated. This indicator will glow at full brilliance,
not half lit, if any charging problem occurs or if the
system voltage is too high or too low.

The regulator voitage setting varies with
temperature, and limits system voltage by controlling
rotor field current on and off at a fixed frequency of
about 400 cycles per second. By varying the on-off
time, correct average field current for proper system
voltage control is obtained. At high speeds, the on-
time may be 10 percent and the off-time 90 percent.
At low speeds, with high electrical loads, on-off time
may be 90 percent and 10 percent respectively.

. The regulator has four terminals "P”, “L”, "I” and
"S” (Figure 6). The use of the "P”, “L” and "8~
terminals is optional. The "P” terminal is connected
to the stator, and may be wired to a tachometer or
other device. The “S” terminal may be wired to the
hattery to sense voltage to be controlled. The "L” and
“I” terminals serve to turn on the regulator and allow
field current to flow when the switch is closed. The “I”
terminal may be connected directly to the switch, or
through a resistor. The “I” circuit may be used with or
without the “L” circuit. Refer to the “Light Duty
Truck” wiring diagrams for specific application,

The genefator is not serviceable, and no periodic

maintenance is required.

DIAGNOSIS OF THE CHARGING
SYSTEM

MOISY GENERATOR

Noise from a generator may be caused by a loose
drive pulley, loose mounting bolts, worn or dirty
bearings, or a worn stator. If the pulley and mounting
bolts are snug and the noise continues, replace the
generator, Refer to “Generator Replacement” later in
this section.

ELECTRICALTESTS

Before performing the diagnosis procedures on the
vehicle, be certain that the system wiring is good and
generator belts are not slipping. Also, the battery
must be fully charged for a valid test of the charging
system.

1990 1SUZU

NMOTICE: To avoid damage to the vehicle electrical
system, observe the following precautions:
¢ Do not polarize the generator.
® Do not short across or ground any of

the terminals in the charging circuit
except as specifically instructed
herein.

® NEVER operate the generator with
the output terminal open-circuited.

@ Make sure the generator and battery
have the same ground polarity.

@ When connecting a charger or booster
battery to the vehicle battery, connect
negative to negative and positive to
positive.

CIRCUIT DIAGNOSIS

Trouble in the charging system will show up as
one or more of the following conditions:
® Abnormal indicator lamp operation,

@ An undercharged battery as evidenced by slow
cranking or dark hydrometer.

® An overcharged battery as evidenced by excessive
spewing of electrolyte from the vents.

A basic wiring diagram for the charging system is
shown in Figure 8. When the system is operating
normally, the indicator lamp will come “0ON" when the
engine control switch is turned "ON” and go out when
the engine starts. If the lamp operates abnormally, or
if an undercharged or overcharged battery condition
oceurs, the following procedure may be used to
diagnose the charging system. Remember that an
undercharged batiery is often caused by accessories
being left “ON" overnight, or by a switch stuck closed
which allows a lamp, such a glove box lamp, to stay
“(3N.” This generator does not have a test hole.

DIAGNOSTIC TESTFOR CS-130

1. Check belt for wear and tension. Check wiring.

2. Go to Step 5 for vehicles without a charge
indicator lamp.

3. With the engine control switch "ON" and the

" engine stopped, the lamp should be “ON.” If not,

detach the wiring harness at the generator and
use a fused (5 amp) jumper to ground the “L”
terminal lead.

@ Ifthe lamp lights, replace the generator.

® If the lamp does not light, locate the open circuit
between the grounding lead and the engine
control switch. The lamp may be open.
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Figure & - C§ Generator Schematic

With the switch “ON,” and the engine running at
moderate speed, the lamp should be "OFF.” If not,
detach the wiring harness at the generator.

@ Ifthe lamp goes out, replace the generator.

e If the lamp stays “ON,” check for a grounded
*L.” terminal wire in the harness.

if the battery is undercharged or overcharged:

@ Detach the wiring harness connector from the
generator,

@ With the switch "ON” and the engine not
running, connect a voltmeter from ground to
the “L” terminal in the wiring harness, and to
the “[" terminal, if used, The wiring harness
may connect to either “I” or to both.

@ A zero reading indicates an open circuit
between the terminal and the battery. Correct
as required.

® Connect the harness connector to the
generator and run the engine at moderate
speed with accessories "OFF.”

66. BATTERY

70. GENERATOR
71. CARBOM PILE
72. AMMETER
75. VOLTMIETER

T7. RESISTOR
A, CONMECT RESISTORTO "L” TERMINAL

v N, 0, W, oy W O W am

A wom s S o 72

02514

Figure 9 « Connections for Generator Qutput Test

@ Mensure the voltage across the battery. If
above 16 volts, replace the generator.

® Connect an ammeter at the generator output
terminal, connect a voltmeter across the
generaltor, turn "ON” the accessories and load
the battery with a carbon pile to obtain
maximum amperage. Maintain voltage at 13
volts or above.

If the cutput in amperes is within 15

amperes of the rated cutput, the generator

is OK. {Refer to “Specificattons” at the

end of this section.)

If the output is not within 15 amperes of

the rated ouiput, replace the generator,

GENERATOR BENCH CHECK

1.

Make connections as shown in Figure 9, except
leave the carbon pile disconnected. The ground
polarity of the generator and battery must be the
same. The battery must be fully charged. Use a
30 to 500 ohm resistor between the battery and the

“1.” terminal.

2. Slowly incrense generator speed and observe the

voltage.

'1980 15UZU
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GENERATORASM  [5]BOLT/SCREW  [[9] BRACE — GENERATOR REAR STUD

BRACE [(6] BoLTACREW NUT CYLINDER HEAD ASM
[(3] BoLT/sCREW BOLT/SCREW NUT BOLT/SCREW [5} MUST 8E
(4] soLTiscrew BRACKET BOLT/SCREW TORQUED PRIOR TO NUT [11}.

95 5664-6E

Figure 10 - Generator Mounting for the 2.8L Engine

3. If the voltage is uncontrolled and increases above ) )
16 volts, the rotor field is shorted, the regulator is  [«+| Remove or Disconnect {(Figure 10}
not working properly, or both. A shorted rotor

field coil can cause problems in the regulator. 1. Negative battery cable at the battery.
4. Ifthe voltage is below 16 volts, increase speed and - Terminal plug and battery lead from the back of
adjust the carbon pile to obtain maximum the generator.
amperage cutput. Maintain the voltage above 13 3. Drive belt.
volts. 4. Bolt at the back of the generator.
5. If the output is within 15 amperes of the rated o 1womounting bolts. .
6. Generator from the mounting bracket.

output, the generator is good. .
6. [If the output is not within 15 amperes of the rated
output, replace the generator.

¢l Install or Connect

1. Generator to the mounting bracket with two bolts.
GENERATOR ON-VEHICLE SERVICE 2. Bolt to the back of the generator.
3. Drive belt.

GENERATORREPLACEMENT

The removal and installation instructions serve
only as a guide. Additional operations may be
required on some vehicles to remove other equipment
“to gain access to the generator, drive belts and
brackets.

® Lower mounting bolt to 35 N-m (26 lb. ft.)
e Upper mounting bolt to 25 N-m (18 1b. ft.)
® Air pump bracket bolt to 25 N-m (18 1b. ft.)
4, Terminal connector and battery lead to the back of
the generator.

'CAUTION: Failure to observe Step 1 in this O Negative béttery cable.
procedure may result in an injury

from the hot battery lead at the

generator.
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) 2 - e
14 17 1 ‘
15
13 116
12
11
@
i0 ||
o
i )
?
9 7
8 & 5
1. BULKHEAD CONNECTOR 10. FLYWHEEL
2. TODISTRIBUTOR "BAT” TERMINAL - - 11. PIMION
3. BAT 12. SHIFT LEVER
4. ENGINE CONTROL SWITCH 12. PLUNGER
5. BATTERY ‘ 14. HOLD IN COIL
6. STARTERMOTOR 15. PULL N COIL o
7. SHIFT COLLAR 16. SOLENOID '
8.  PINION COMPRESSION SPRING 17. SOLENOID SWITCH CONTACTS
9. CLUTCH 18. NEUTRAL START SWITCH _
“F-03848

DESCRIPTION

Cranking Circuit

. The basic cranking circuit consists of the battery,
starter motor, engine control switch, neutral sensing
or neutral start switch, and related electrical wiring

(Figure 11).
Starter Motor

Wound field starter motors have pole pieces,
arranged around the armature that are energized by
wound field coils (Figure 12).

Solenoid o

Enclosed shift lever cranking motors have the
shift lever mechanism and the solencid plunger
enclosed in the drive housing, protecting them from
exposure to dirt, icing conditions and splash.

Figure 11 - Cranking Circuit

In the basic circuit shown in Figure 12, solenoid
windings are energized when the switch is closed. The
resulting plunger and shift lever movement causes the.
pinion to engage the engine flywheel ring gear and the
solenoid main contacts to close, and eranking takes
place. When the engine starts, pinion overrun
protects the armature from excessive speed until the
switch is opened at which time the return spring
causes the pinion to disengage. To prevent excessive
overrun, open the engine control switch (release from
the “start” position) immediately when the engine

starts. e
DIAGNOSIS OF CRANKING SYSTEM

Refer to Figures 13, 14 and 15 for a diagnosis of
the cranking system. Before removing any unit in the.
system for repair, make the following checks.

2
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16 13 4 12

25 o5

R

9. CLUTCH 23. FEELD COIL

12. SHIFTLEVER 25. BUSHING

13. PLUNGER 32. RETURN SPRING
16. SOLEMOID  35. BRUSH

22. ARMATURE 37. PIMION STOP

F-05738

Figure 12 - SMT Starter Motor
CRANKING CIRCUIT
Battery

Determine the condition of the battery. Refer to
“Battery” earlier in this section for battery diagnosis
and testing.

Wiring

Inspect the circuit wiring for damage. Inspeet all
connections to the starter motor, solenoid, engine
control switch, and battery, including ail ground
connections. Clean and tighten all connections as
required.

Solenoid and Control Switches
Check all switches to determine their condition. A
vehicle with a manual transmission has a neutral

start switch attached to the clutch.

STARTER MOTOR NOISE

:Refer to the starter noise diagnostic chart. Shims
e are available to adjust the pinion clearance.

1990 ISUZU

Pinion Clearance

Remove negative battery cable.

Remove starter.

Flywheel inspection cover.

Inspect the flywheel for signs of unusual wear

such as chipped or missing gear teeth or the

flywheel being bent. If the flywheel needs
replacing, refer to "Engine Mechanical” earlier in
this manual.

5. Install starter motor and negative battery cable.

6. Start the engine and gently touch the outside
diameter of the rotating flywheel ring gear with
chalk or crayon to show the high point of
toothrunout after the engine is turned “OFF”.
Turn the engine "OFF” and rotate the flywheel so
that the marked teeth are in the area of the starter
pinion gear.

7. Disconnect the negative battery cable to prevent
accidental eranking of the engine.

8. Insert a screwdriver in the small hole in the
bottom of the starter (shown by the arrow in
Figure 17) and move the starter pinion and clutch
assembly so that the pinion teeth and flywheel
teeth are meshed. If necessary, rotate the
flywheel so that a pinion tooth is directly in the
center of two flywheel teeth and on the centerline
of the two gears (Figure 18).

9. Measure the clearance between the top of the
pinion tooth and the bottom of the flywheel tooth
using the width of the wire gage (Figure 18).
Normal clearance is 0.5 to 1.5 mm (0.02 to 0.06
in.).

10. If the clearance is less than 0.5 mm (0.02 in.) and
the starter whines after firing, shim the starter
away from the flywheel (Figure 18). Add 1.0 mm.
(0.04 in.) shims, one at a time, between the starter
mounting pads and the engine until the noise
problem is corrected. Do not use more than 4
shims on the 2.8L engine.

11. If the pinion clearance is more than 1.5 mm (0.06
in.) and the starter whines during cranking, shim
the starter towards the flywheel.

Reduce shim thickness by removing the existing
shim and replace it with a 1.0 mm (0.04 in.) shim.
If noise persists, remove the shim.

12. When shimming is done, torque the mounting
bolts.

13. Install flywheel inspection cover.

Tighten

¢ Bolts to 40 N-m (30 Ib. ft.).

=




ENGINE ELECTRICAL 6D-13

SLOW CRANKING, SOLEMOID CLICKS OR CHATTERS

CHECK: BATTERY FOR GREEN INDICATOR.
OIL VISCOSITY IN COLD WEATHER,

IF TROUBLE HAS NOT BEEN FOUND, PROCEED.

VISUAL CONDITION OF BATTERY CABLES AND CONNECTIONS.

IF BATTERY MEEDS CHARGIMNG, MAKE GEMERATOR AND BATTERY DRAIN CHECK, CHARGE BATTERY AND RECHECK CRANKING.

KEY IN START POSITION.

REMOVE BATTERY LEAD FROM DISTRIBUTOR. MAKE ALL VOLTMETER REAOINGS WITH

1

MEASURE CRANKING VOLTAGE AT BATTERY TERMINAL POSTS.j

i
9.6 VOLTS OR MORE

MEASURE VOLTAGE FROM BATTERY NEGATIVE TERMINAL
TO EXGIME BLOCK, POSITIVE VOLTMETER LEAD ON BLOCK,

0

el
LESS THAN 9.6 VOLTS

CHARGE AND LOAD TEST BATTERY.

A

0.5 VOLT OR MORE |

|
{LESS THAN 0.5 VOLT |

|
oKk | H NOT 0K !

REPAIR STARTER REPLACE BATTERY

THIS PROCEDURE 1S DESIGNED FOR USE ON ENGINE AND

BATTERIES AT ROOM OR NORMAL OPERATING TEMPERATURES.
iT ALSO ASSUMES THERE ARE NO ENGINE PROBLEMS WHICH

REPAIR GROUND CLEAN AND TIGHTEN
CABLE AND CONNECTIONS AT STARTER.
CONNECTIONS - MEASURE VOLTAGE AT STUD
OF TERMINAL "B OF STARTER
SOLENOID.
|
9 VOLTS OR MORE LESS THAN 9 VOLTS

WOULD CAUSE CRANKING PROBLEMS. TO USE IT UNOER

OTHER CONDITIONS WHGHT RESULT IN #MiSDIAGNOSIS.

CLEAN AND TIGHTEN POSITIVE
CABLE CONNECTIONS. IF OK,
REPLACE CABLE.

REPAIR STARTER

F-05454

Figure 13 - Cranking System Diagnosis

CRANKING SYSTEM ON-VEHICLE
SERVICE

MAINTENANCE

Keep starter terminals and all other terminals in
the electrical system clean and tight. A loose or
corroded connection or terminal will cause excessive
resistance in the system which will result in hard
starting.

At regular intervals, inspect the starting system
to locate and correct potential causes of trouble before
the system performance is affected.

Starting motors do not require lubrication except
during overhaul.

STARTER MOTOR

If the battery, wiring and switches are in
satisfactory condition, and the engine is functioning

properly, but cranking problems persist, remove the
starter motor and refer to the "Starter Motor Service”
Section *04.” .

Never operate the starter motor more than 30
seconds at a time without pausing to allow it to cool for
at least two minutes. Overheating, caused by
excessive cranking, will damage the motor.

STARTER MOTORREPLACEMENT

Remove or Disconnect

-+

1. Negative battery cable.

& Raise vehicle

Solenoid wiring.

Four bolts on the skid plate (if equipped).
Skid plate (if equipped).

Bolts and the two brackets holding the brake line
to the crossmember.

Sl LN
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NO CRANKING, NO SOUND FROM SOLENOID

TURM HEADLAMPS AND DOME LAMP ON. TURN KEY TO 5TART.
|
LAMPS STAY BRIGHT,

TURMN OW RADIO. HEATER AND TURNM SIGNALS.

OPERATE OK WON'T OPERATE.

WITH MANUAL CHECK BULKHEAD CONNECTOR.
TRANSMISSION FUSABLE LINK AND ENGINE

1 CONTROL SWITCH CONNECTIONS.

CHECK VOLTAGE AT NEUTRAL - START
SWITCH (ATTACHED TO CLUTCH} -
CLUTCH DEPRESSED.

MORE THAN 9.6 MORE THAN 9.6 MORE THAN 9.6
VOLTS O BOTH VOLTS ON BOTH VOLTS ON ONE
TERMINALS. TERMIMALS. TERMINAL,
CHECK CONNECTIONS AND
VOLTAGE AT SOLENOID "S” CHECK CLUTCH SWITCH
TERMINAL. ADJUSTMENT AND
CONNECTOR. IF OK,
r REPLACE SWITCH.
I "
9.6 VOLTS LESS THAN
OR MORE 9.6 VOLTS
I___—___']
REPAIR WITH KEY IN START, CHECK N
STARTER. VOLTAGE AT ENGINE CONTROL
g SWITCH SOLENOID TERMINAL.
]
E ] |
9.6 VOLTS OR MORE LESS THAN 9.6 VOLTS.

REPAIR YELLOW FEED WIRE
FROM ENGINE CONTROL
SWITCH.

REPLACE ENGINE
CONTROL SWITCH.

F-05455

Figure 14 - Cranking System Diagnosis
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HO CRANKING, MO SOUND FROM SOLENOID

TURN HEADLA#MPS AND DOME
LAMP ON. TURN XEY TO START.

1 LAMPS DIM OR GO OUT |

CHECK BATTERY STATE-OF-CHARGE

|
| GREEN EYE SHOWING |
|

CHARGE BATTERY, CHECK FOR
DRAIN, AND CHECH GENERATOR.

CHECK CRANKING VOLTAGE

AT BATTERY POSTS.

]
| LESS THAN 9.6 VOLTS |

TEST BATTERY; IF OK,
REPAIR STARTER.

|
| 9.6 VOLTS OR MORE |

CHECK VOLTAGE FROM ENGINE BLOCK TO BATTERY
NEGATIVE POST, KEY IN START POSITION, VOLTMETER

POSITIVE LEAD ON BLOCK.

i
§ 0.5 VOLT OR MORE |

| LESS THAN 0.5 vOLT |

AND/OR REPLACE CABLE.

CLEAN AND TIGHTEN GROUND CABLE CONNECTION

CHECK CRANKING VOLTAGE
AT STARTER “‘B" TERMINAL.

| LESS THAN SOVOLTS |
1

[SOVOLTS OR MORE |
l

TERMINALS ANO/OR REPLACE CABLE.

CLEAN AND TIGHTEN POSITIVE BATTERY CABLE

REPAIR STARTER

B-06739

Figure 15 - Cranking System Diagnosis

6.

7.

Two bolts and washers holding the starter to_tl
engine.
Starter and the shim (if present). .

¢ Install or Connect

1.

46. SHIM 3

47. SCREWDRIVER F-Dars4

Figure 16 - Meshing Starter and Flywheel Teeth

Starter and the shim (if present) to the engine
with bolts and washers. :

3)| Tighten

® DMounting bolts on the 2.8L engines to 40
N-m (30 1b. ft.). .

Skid plate (if equipped).

Wires to the solenoid terminals.

® Lower the vehicle.

Negative battery cable.

)| Tighten
€ Mounting bracket nuts to 8 N-m (75 lb. in.).

1990 I1SUZU
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ENGINE BLOCK HEATER

DESCRIPTION

The optional engine block heater is used to
preheat engine coolant for cold weather starting. The
unit consists of a heating element that fits into the
engine block. It attaches to an electrical cord with a
plug. If the element fails to heat the coolant, check the
cord and connections before replacing the element.

ON-VEHICLE SERVICE

+-+] Remove or Disconnect
Refer to “Engine Cooling”

1. Engine coolant,
Section “6B”.
2. Plug end from the heater.
@ Loosen the heater screw
3. Heater from the engine block.

Installation

1. Apply a coating of lubricant to the O-ring and to
the cleaned surface of the plug opening in the
block.

2. Insert the element of the heater into the block.

3. Turn the heater to the left as far as possible, and
then rotate it slightly to the right so the element
clears the wall of the cylinder.

4. Position the heater as shown in Figure 19.

® Screw to 1.8 N-m (16 1b. in.).
5. Route the heater cord so that it does not touch the
engine, hot pipes, manifold, or any moving parts.
6. Add engine coolant. Refer to “Engine Cooling,”
Section "6B”.

IGNITION SYSTEM

DESCRIPTION

All ignition systems includes a battery, a
distributor, an engine control switch, spark plugs, and
the primary and secondary wiring. Information on the
battery is located earlier in this section.

DISTRIBUTOR

A distributor with a separate coil is used on these
engines (Figures 22, 23). The coil connects to the rotor
through a high tension wire.

The distributor uses a magnetic pickup assembly
located inside the distributor which contains a
permanent magnet, a pole piece with internal teeth,
and pickup coil (Figure 23). When the teeth of the
timer core rotating inside the pole piece line up with
the teeth of the pole piece, an induced voltage in the
pickup coil signals the electronic module to trigger the
coil primary cirecuit.

The primary current decreases and a high voitage
of up to 35,000 volts is induced in the ignition eoil
secondary winding which is directed through the rotor
and secondary leads to fire the spark plugs. The
capacitor in the distributor is for radio noise
suppression.

The distributor also features a longer spark
duration, made possible by the higher amount of
energy stored in the coil primary. This is desirabie for
firing lean mixtures.

No periodic lubrication is required. Engine oil
Iubrieates the lower bushing and an oil-filled reservoir
provides lubrication for the upper bushing.

48. FLYWHEEL

49. PINION

10. SUGGESTED WIRE GAGE

A. 0.058 mm (0.020-INCH) WIRE GAGE

76.2 mm (37}

6.355-12.7mm
Approximate

(14 - 12"

E-05739

Figure 17 - Flywheel to Pinion {learance
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ELECTRONIC SPARK TIMING (EST) SYSTEM

EST is part of most Computer Command Control
systems. The computer, called an ECM (Electronic
Control Module), monitors information from various
engine sensors, computes the desirable spark timing,
and signals the distributor to change the timing.

The distributor does not contain centrifugal
advance weights, springs, or a vacuum advance unit.

For information on the Electronic Spark Timing
system, system components and their locations, and
diagnostic charts, refer to the “Driveability and
Emissions” Section 6E.

Electronic Spark Control (ESC)

The 2.8L engine is equipped with Electronic Spark
Control (Figure 24). A knock sensor is mounted in the
engine block. It is connected by a blue wire to the
electronic spark control module, mounted on the RT
fender in the engine compartment or bracket mounted
on the block. The sensor, in response to engine knock,
sends a signal to the module (called a “half function
box”). This sends a signal to the ECM, located in the
passenger compartment. The ECM sends a signal to
the distributor to retard spark timing.Information and
diagnostic material on ESC are located in the
"Drivability and Emissions” Section 6E of the service
manual.

IGNITION TIMING

Timing specifications are listed on the Vehicle
Emissions Control Information label on the engine
hood. Always follow Vehicle Emissions Control

Information label procedures when adjusting timing.

When using a timing light, connect an adapter
between the No. 1 spark plug and the No. 1 spark plug
wire, or use an inductive type pickup. Do not pierce
the plug lead. Once the insulation of the spark plug
cable has been broken, voltage will jump to the
nearest ground, and the spark plug will not fire
properly.

[1] sHIM - 1.0 - ASREQUIRED
SHIM (STARTER MOTOR)

STARTER MOTOR

NOTE: LOOSEN {NBOARD BOLT/SCREW
(4] TO REMOVE OR ADD SHIMS.
TIGHTEN BOLT/SCREW TO A\.

NOTE: REMOVE OUTBOARD BOLT/SCREW TO
REMOVE OR ADD SHIMS. THEN, REINSTALL
BOLT/SCREW AND TIGHTEN TO A

51. SHIM = 2.0 mm (0.079in.) 95 5665 - 6E

Figure 18 - Shimming the Starter Motor

Some engines incorporate a magnetic timing
probe hole for use with special electronic timing
equipment. Consult manufacturer’s instructions for
use of this equipment.

SPARK PLUG WIRES

The 7 mm (0.276 in.) wire used on the 2.8L engines
has an outer layer of silicone. The silicone spark plug
boots form a tight seal on the plugs. Refer to “Spark

Plug Wiring and Boots” later in this section for service

precautions.

ENGINE BLOCK {OUTSIDE)
HEATER ASSEMBLY
GROUND RING

SCREW

SUPPORT

O-RING

ELEMENT

DISPLACED POSITION
LOCKED-IN POSITION

e NOLBEWR =

B-07633

Figure 19 - Engine Block Heater
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SPARK PLUGS

Resistor type, tapered seat spark plugs are used.
No gasket is used on these tapered seat plugs. Refer to
Figure 25 for an explanation of letter coding on spark
plugs. A dot before the spark plug code or the letter
“C” after the number in the code indicates the plug
has a copper core. Refer to the "Vehicle Emissions
Control Information” label on the engine hood for
correct gap information.

Normal or average service is assumed to be a
mixture of idling, siow speed, and high speed
operation with some of each making up the daily total
driving. Occasional or intermittent high-speed
driving is essential to good spark combustion heat
that burns away any excess deposits of carbon or oxide
that may have accumulated from frequent idling or
continual stop-and-go or slow-speed driving. Spark
plugs are protected by an insulating boot made of
special heat-resistant material which covers the spark
plug terminal and extends downward over a portion of
the plug insulator. These boots prevent flash-over
with resultant missing of engine, even though a film is
allowed to accumulate on the exposed portion of plug
porcelains.

Do not mistake corona discharge for flash-over or
a shorted insulator. Corona is a steady blue light
appearing around the insulator, just above the shell
crimp. It isthe visible evidence of a high-tension {ield,
and has no effect on ignition performance. Usnally it
can be detected only in darkness. This diseharge may
repel dust particles, leaving a clear ring on the
insulator just above the shell. This ring is sometimes
mistakenly regarded as evidence that combustion
gases have blown out between shell and insulator.

DIAGNOSIS OF IGNITION SYSTEM
ELECTRONIC SPARK TIMING SYSTEM

The “Driveability and Emissions” Section "6E”
covers this system, including the diagnostic use of the
“Check Engine” lamp.

Refer to the “Engine FElectrical” Section “6D” for
distributor eomponent checks.

DIAGNOSIS OF STARTER-MOTOR NOISE

Hig-itch n urin nki
{before engine fires) but engine
cranks and fires normally.

POSSIBLE CAUSE

Distance too great between
starter pinion and flywheel.

CORRECTION

Remove shims at starter mount.
Refer to “Starter Motor Noise.”

High-pitched whine after the engine
fires as key is being released. The
engine cranks and fires normally.
This complaint is often diagnosed as
“starter hang-in” or “solenoid
weak.”

problem.

Distance too small between
starter pinion and flywheel.
Flywheel runout contributes to
the intermittant nature of the

Add shims at starter mount. Referto
“Starter Motor Noise.”

A loud "whoop” after the engine
fires while the starter is still held
engaged. Sounds like a siren if the
engine is revved while the starter is
engaged.

motor clutch.

Usually due to a worn starter

Remove starter motor and check
clutch. Refer tothe “Light Duty
Truck Unit” Repair Manual.

A "rumble,” “growl” or (in severe
cases) a “knock” as the starter is
coasting down to a stop after
starting the engine.

Usually due to abent or
unbalanced starter armature.

Remove starter motor and check the
armature. Refer to the "Light Duty
Truck Unit” Repair Manual.
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DIAGNOSIS OF SPARK PLUGS

PROBLEM

deposits and slight
electrode wear.

Brown to grayish-tan Normal wear.

POSSIBLE CAUSE

Clean, regap, reinstall.

CORRECTION

Dry, flutfy black
carbon deposits.

Poor ignition output.

Check distributor to coil connections. Refer
to the Fuel and Emissions Service Manual.

Wet, oily deposits
with very little
electrode wear.

“Break-in" of new or recently

overhauled engine.
Excessive valve stern guide
clearances.

Worn intake valve seals.

N =

Degrease, clean and reinstall the plugs.
Refer to "Engine” Section "6A".
Replace the seals.

Red, brown, yellow
and white colored

coatings on insulator.

Engine misses
intermittently under
severe operating
conditions.

By-products of combustion.

Clean, regap, and reinstall. If heavily coated,
replace.

Colored coatings
heavily deposited on
the portion of the
plug projecting into
the chamber and on
the side facing the
intake valve,

Leaking seals if condition is
found in only one or two
cylinders.

Check the seals. Replace if necessary. Clean,
regap, and reinstall the plugs.

Shiny yellow glaze
coating on insuiator.

Melted by-products of
combustion.

Avoid sudden acceleration with wide-open
throttle after long periods of low speed
driving. Replace the plugs.

Burned or blistered
insulator tips and
badly eroded
electrodes.

Overheating.

—_

Check the cooling system.

Check for sticking heat riser valves. Referto
"Engine” Section “6A".

Lean air-fuel mixture. Refer to the “Fuel and -
Emissions” service manual.

Check the heat range of the plugs. May be
too hot.

Check ignition timing. May be over-
advanced.

Check the torque value of the plugs to ensure
good plug-engine seat contact.

Broken or cracked
insuiator tips.

Heat shock from sudden rise
in tip temperature under
severe operating conditions.
timproper gapping of plugs.

Replace the piugs. Gap correctly.

1990 ISUZU
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HEATER ASSEMBLY
ELEMENT

ENGINE CENTERLINE .
VERTICAL A. 2.8LENGINE

0. COMNECTORBOSS F-05743

2e®NN

Figure 20 - Element Position
152 : 155;

Figure 21 - Engine Block Heaters and Cords

IGNITION SYSTEM ON-VEHICLE
SERVICE

SERVICEPRECAUTIONS

Some service tachometers and electronic
diagnostic equipment may NOT be compatible with
this ignition system. Consult your representative of
such equipment.

1. When making compression checks, disconnect the
engine control switch feed wire at the distributor.
When disconnecting this connector, release the
locking tab while pulling downward on the
connector body; do not use a screwdriver or tool to

[151) IGNITION COIL CONNECTOR TERMINALS
BATTERY TERMINAL
[1s5] TACH AND COIL TERMINAL

release the locking tab as it may break the tab. COILLEAD
2. No periodic lubrication of the distributor is FOUR TERMINAL CONNECTOR
required. Engine oil lubricates the lower bushing
and an oil-filled reservoir provides lubrication for 95-5989
the upper bushing.

Figure 22 - EST Distributor with Sealed Module
Typical Connector and Separate Coil

1990 I1SUZY
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3. The tachometer (TACH) terminal is next to the

engine control switch (BAT) connector on the
distributor cap.

NOTICE: The tachometer terminal must NEVER be

allowed to touch ground, because damage
to the module inside the distributor and/or
ignition coil can result.

There is no manual dwell adjustment.

The material used to construct the spark plug
wires is very pliable and soft. This wire will
withstand more heat and carry a higher voltage.
Due to the more pliable wire, scuffing and cutting
become easier. Itis therefore extremely important
that the spark plug wires be routed correctly to
prevent chaffing or cutting. When removing a
spark plug wire from a spark plug, twist the boot
on the spark plug and pull on the boot to remove
the wire.

IGNITION COIL CHECK

1.

2.

Disconnect the distributor lead and wiring from
the coil.

Connect an chmmeter as shown in Figure 27, Step
1. Use the high scale. The reading should be
infinite. If not, replace the coil.

3. Connect the ohmmeter as shown in Step 2 (Figure
27). Use the low scale. The reading should be very
low or zero. If not, replace the coil.

4, Connect the ohmmeter as shown in Step 3. Use
the high scale. The meter should not read infinite.
If it does, replace the coil.

5. Reconnect the distributor lead and wiring to the
coil,

PICKUP COIL CHECK

1. Disconnect the negative battery cable.

2. Remove the distributor cap.

3. Disconnect the pickup coil connector from the
module.

4. Check the resistance of the coil with an chmmeter.

& Connect an chmmeter to either pickup coil
lead and the housing as shown in Figure 28,
Step 1. The reading should be infinite. If not,
replace the coil.

@ Connect an chmmeter to both pickup coil leads
as shown in Figure 27, Step 2. Flex the leads
by hand at the coil and the connector to locate
any intermittent opens. The ohmmeter should
read a constant unchanging value in the 500
to 1500 ohm range. If not, replace the coil.

aoLconn” | TS

IGN. TIMING CONN.

955711-6E

Figure 23 - Electronic Spark Controi Wiring for the 2.8L Engine

1990 I1SUZU
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R = RESISTOR

4 = 14 mm THREAD
6 = HEAT RANGE

T = TAPERSEAT

S = EXTENDED TIP

B-09847

Numbers relate to thread size as follows:
1st number denotes THREAD SIZE

4 = 14 mm 2 = 1/2-inch taper
8 =18mm 5 = 1/2-inch

10 = 10 mm - & = 3/4-inch

12 = 12 mm 7 = 7/8-inch

2nd number denotes HEAT RANGE

0-1-2-3-4-5-6-7-8-9

Figure 25 - Spark Plug Coding Chart

&

Install or Connect

Figure 24 - Spark Plug Coding

DISTRIBUTOR AND COIL REPLACEMENT

The distributor has a separate coil which is

mounted on the right side of the engine.

Distributor

Remove or Disconnect

Negative battery cable.
Air cleaner and hoses.

b

W P =

distributor cap.
4. Distributor cap and move it out of the way.,

& Scribe a mark on the engine in line with the

rotor.

0 Note the position of the distributor housing in

: relation to the engine.
5. Distributor hold-down nut and clamp.
6. Distributor.

1290 1ISUZU

Wiring harness econnectors at the side of the

i ol

To ensure correct timing of the distributor it must
be installed with the rotor correctly positioned as
noted in the removal procedure.

@ If the distributor shaft won’t drop into the engine,
insert a screwdriver into the hole for the
distributor and turn the oil pump driveshaft.
Distributor.

Hold-down nut and clamp.
Distributor cap.
Wiring harness connector at the side of the cap.
Air cleaner and hoses.
Negative battery cable.
ignition Coil
++| Remove or Disconnect

1. Negative battery cable.

2. Engine control switch and tachometer terminals
at the coil.

3. Coil to distributor lead at the coil.

4. Nuts holding the coil bracket and coil to the
engine bracket or manifold.

5. Coil bracket and coil.
€@ Drill and punch out the two rivets holding the

coil to the bracket.

6. Coilfrom bracket.

¢+ Install or Connect

1. Coil to the bracket or manifold with two screws,

2. Coil bracket to the engine bracket with studs and
nuts.

3. Coil to the distributor lead at the coil. .

4. Engine control switch and tachometer connectors
to the coil.

5. negative battery cable.
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0° REFERENCE LiNE"
A
FRONT COVER ASM
N TORSIONAL DAMPER ASM
> *[NOTE]WITH #1 CYL AT T.D.C. AS DETMINED BY POSITIONING
#3 CYL 0.7 BELOW #5 C¥L "D* REFERENCE LINE OF POINTER
MUST ALIGN WITH CENTER OF TIMING NOTCH ON TORSIONAL
DAMPER WITHIN 0.5 AFTER ASSEMBLING SECURELY.
I
95-5983
e
4 = Figure 28 - Typical Timing Mark
3 IGNITION TIMING
2 CAUTION: To prevent possible personal
injury frem a meving vehicle or
operating engine do the following
before performing the checks:
1. Engage the parking brake and
A. SCRAPE CLEAN METAL GROUND F02117 bloek the wheels
Figure 26 - Testing the Ignition Coil 2. Place the manual éransmission

in neuiral.

1. Refer to the "Vehicle Emissions Control
Information” label located on the engine hood.
Follow all instructions on the label,

2. Refer to the "Driveability and Emissioens” Section
“RE" for infarmaticn on the hypass timing mede.

3. With the engine control switch "OFF,” connect the

pickup lead of the timing light onto the number
one spark plug. Use a jumper lead between the
wire and piug ¢r an inductive type pick up.
DO NOT pierce the wire or attempt to insert a
wire between the boot and the wire. Connect the
timing light power Jeads according to
manufacturer’s instructions.

4. Follow all instructions on the Vehicle Emission
Control Information label. Start the engine, and
aim the timing Hight at the timing mark (Figure
28). The line on the balancer or pulley will line up
at the timing mark. If a change is necessary,
loosen the distributor hold-down clamp boit at the
base of the distributor. While observing the mark
with the timing light, slightly rotate the
distributor antil the line indicates the correct
timing. Tighten the hold-down boit, and recheck

the timing. :
5. Turn “OFF” the engine and remove the timing
E-02116 light. Reconnect the number one spark plug wire,
Figure 27 - Testing the Pickup Coil (Typical) ifremoved.

1990 ISLUZIU




6D-24 ENGINE ELECTRICAL

158. DISTRIBUTOR
159. COIL '
163. COIL WIRE

159

F-05748

Figure 29 - Spark Plug Wire Routing for the 2.8L Engine

FIRING
ORDER
1-2-3-4-5-8

Figure 30 - Spark Plug Wire Schematic

1990 ISUZU

SPARK PLUG WIRING AND BOOTS
Precautions

. Twist boots one-half turn before removing.

When removing the boot, do not use pliers or other

tools that could tear the hoot.

Do not force anything between the wire and the
boot, or through the silicone jacket of the wiring.
Do not pull on the wires to remove the boot. Pull
on the boot, or use a tool designed for this purpose.
Special care should be exercised when installing
spark plug boots to assure that the metal terminal
within the boot is fully seated on the spark plug
terminal and that the boot has not moved on the
wire. If boot to wire movement has occurred, the
boot will give a false visual impression of being
fully seated,
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A good check to assure that boots have been

properly assembled is to push sideways on the
installed boots. If they have been correctly
installed, a stiff boot with only slight looseness
will be noted. If the terminal has not been
properly seated on the spark plug, only the
resistance of the boot will be felt when pushing
sideways

6. Be sure to position all plug boots perpendlcular to
the centerline of the engine.

SPARK PLUG WIRE REPLACEMENT

Wire routings must be kept-intact during service
and followed exactly when wires have been
disconnected or when replacement of the wires is
necessary. Failure to route the wires properly can
lead to radie ignition noise and crossfiring of the
plugs, or shorting of the leads to ground. The correct
routing for each engine is shown in Figure 29.

Some distributors have spark plug wire retainer
harness assemblies with the engine firing order
marked on them. If the firing order is not indicated,
instail the plug wires according to the firing order as
shown in Figure 30.

ENGINE WIRING

When it is necessary to move any of the wiring,
whether to lift wires away from their harnesses or
move harnesses to reach 4 ne"component, take care
that all wiring is replaced it its original position and
all harnesses routed correctly. If clips or retainers
brealk, replace them, Electrical problemg; «can result
from wiring or harnesses becoming loosé ‘and moving
from their original pesitions or from being rerouted.
Refer to Figures 31,32,33 for correct routing of engine
wiring.

ADAPTER
ASHM {6G5)

o

SWITCH ASM - FUEL PUMP &
ENG OIL PRESSURE INDICATOR

[2] SENSOR ASM - OIL PRESSURE INDICATOR

95 5630-6E

Figure 31 - Engine Wiring, Left Side, 2.8L Engine

1990 ISUZU
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INJECTOR

e ) :
DETAIL "B »
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S
'
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DETAIL “A"

95 5744-6E

1990 15UZU

Figure 22 - Engine Wirihg, Right Side, 2.8L Engine
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coomm=&
SENSOR ~% e
- rue mpj?

_..___,‘,;_ DELIVERY

FUEL PIPE
RETURN

= DETAIL "C”

DETAIL “B”
A

Ry

POWER /ST

DETAIL "B”

OiL
PRESSURE
SWITCH

MAP SEN5S0R
CONNECTOR

TPS CONNECTOR

OIL PRESSURE
SWITCH

N\
2

\ N

0, SENSOR

95 5745-6F

Figure 33 - Engine Wiring, Lett Side, 2.8L Engine
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FROM R.H.

¥ TO ENGIME BLOCK
ESCUNIT

95 5746-6E

Figure 34 - Engine Ground Strap, 2.8L Engine

e,
vy o
e LT Ty

!

ECM CABLE HARMESS

ALDL CONNECTOR
T 955284-6E

Figure 35 - ECM Wiring

1930 15UZU
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SPECIFICATIONS
GENERATORSPECIFICATIONS
Field Current Rated Hot
(80°F) Cold Qutput Gutput

Engine | Rotation | Amps Voits | Amps RPFM | Amps RPM

2.8L W 4.8-5.7 12 30 1600 85 6500

STARTERSPECIFICATIONS

No Load Test @ 10 Volts
. AMPS AMPS
Engine
Application | Rotation Min Max Min Max Solenoid
2.8L W 30 70 6000 11,900
w 50 75 6000 11,900
* Drive Speed
STARTER SHIMS
Engine
Application mm inch
2.8L 1.0 0.04

MOUNTING TORQUE VALUES

N.m ft. Ib. in. Ib.
BATTERY
Retainer 17 13
Terminals 15 11
GENERATOR
2.8L Engine A
Lower Mounting Bolt 35 26
Upper Mounting Bolt 25 18
STARTER :
2.8L
Mounting Boits ‘ 40 30
ENGINE BLOCK HEATER SCREW 1.8 16

1990 I15UZU
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SECTION 6E
DRIVEABILITY AND EMISSIONS
GENERAL INFORMATION
CONTENTS

DRIVEABILITY AND EMISSIONS CONTROL - 6E-1 ECM Learning Ability ceccscccoaa 6E-6
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DRIVEABILITY AND EMISSIONS CONTROL

The computer command control system, which is
controlled by the Electronic Control Module (ECM), is
designed to-maintain exhaust emission levels at
federal standards while providing good driveability
and fuel efficiency. The functions of the system are
based on data gathered by sensors and switches
located throughout the vehicle. The ECM maintains
control over fuel delivery, ignition, idle air flow, the
fuel pump and other system components, while
monitoring the system for faulty operation with its
diagnostic capabilities. See Figure 1.

It is important to review the component sections
and wiring diagrams in Section “6E2” to determine
which systems are controlled by the ECM.

EMISSIONS CONTROL INFORMATION LABEL

The underhood Vehicle Emissions Control
Information label (Figure 2) contains important
emission specifications and setting procedures. In the
upper left corner is exhaust emission information
which identifies the year, the manufacturing division
of the engine, the displacement of the engine in liters,
the class of vehicle, and type of fuel metering. There is
also an illustrated emission component and vacuum
hose schematic.

This label is located in the engine compartment of
every Isuzu vehicle. If the label has been removed, it
can be ordered from American Isuzu Parts
Distribution Network (AIPDN).

ALL NEW ISUZU VEHICLES ARE CERTIFIED BY THE UNITED STATES ENVIRONMENTAL
PROTECTION AGENCY AS CONFORMING TO THE REQUIREMENTS OF THE REGULATIONS FOR
THE CONTROL OF AIR POLLUTION FROM NEW MOTOR VEHICLES. THIS CERTIFICATION IS
CONTINGENT ON CERTAIN ADJUSTMENTS BEING SET TO FACTORY STANDARDS. IN MOST
CASES, THESE ADJUSTMENT POINTS EITHER HAVE BEEN PERMANENTLY SEALED AND/OR
MADE INACCESSIBLE TO PREVENT INDISCRIMINATE OR ROUTINE ADJUSTMENT IN THE
FIELD. FOR THIS REASON, THE FACTORY PROCEDURE FOR TEMPORARILY REMOVING PLUGS,
CAPS, ETC., FOR PURPOSES OF SERVICING THE PRODUCT, MUST BE STRICTLY FOLLOWED
AND, WHEREVER PRACTICABLE, RETURNED TO THE ORIGINAL INTENT OF THE DESIGN.

6E GENERAL INFORMATION SECTION FOR ANY 6E2 AND/OR 6E3 SECTION (12-16-88)




6E-2 DRIVEABILITY AND EMISSIONS - FUEL INJIECTION

Refer ta the Isuzu Maintenanee Schedule in
Section "00” of the Workshop Manual for the
maintenance service that should be performed to
retain emission control performance.

BLOCKING DRIVE WHEELS

The vehicle drive wheels always should be blocked
and parking brake firmly set while checking the
gystem.

" WHAT THIS SECTION CONTAINS

This section of the Workshop Manua!l has been
developed to describe the function and operation of the
electronic engine control system that controls the
driveability and emissions of the vehicle. Emphasis is
placed on the diagnosis and repair of problems related
to the system.

Section “SE” provides general diagnostic
procedures, diagnostic “Scan” tool use, wiring and
terminal repair procedures, and descriptions of special
tools. It then leads into Section “6E2.” Section "6E2”
deals with engine control systems using throttle body
injection for fuel delivery.

* OPEAATING PARAMETERS SEMSED * SYSTEPMS CONTROLLED
o
@ ALTOR"or"OH"
@  Engine Coofant Temperature .
®  Engine crank signal v A I'fﬂanagement
e  Exhaust Oxygen{Q,)} Sentor ®  Canister Purge
@ Ignition Referenca 8  Exhaust Gas Recirculation (EGR}
®  Crankshaft Position ®  Electronic Spark Timing (EST)
@  Engine Speed (RPM) ®  Fuel Control
®  Manifold Absolute Pressure {MAP) ELECTRONIC v Ide Afr Control {IAC)
&  Park Weutral Switch {P/N} Position CONTROL e Ei ctric F}nfa! li"ump
s System Voltage - MODULE | @ Atx Cundr:ttomng
&  Throttie Position (TPS} (sCha) & Dia 9“‘@“'!5 . ‘
e vekide Speed {Vs5} ® Check Engine” Light
®  FuelPump Yoltage ®  Data Cutput (ALDL}
e  Power Steering Pressure ® Ele r_tronic Spark Centroi {ESC}
e PBanifold Air Tamparature {MAT}
@ EGR Vacuum
e Engine Knadk {ESC)
& Differential Pressure {VAC)
&  AfCHigh Side Pregsure
_ 12-16-88
* Mot 2! fterns are used en ali engines. 95 6331-6E
Figure 1 ECM inputs and Qutputs
. MAINTENANCE SCHEDULE Section “6E2” are divided into three major sub-

seclions dealing with diagnosis and repair. They can
be summarized as follows.

SECTION A: CIRCUIT INFORMATION & DIAGNOSIS -

& Component Locations

¢ Wiring Diagrams

e ECM Terminal End View and Terminal
Definitions

@& Diagnostic Circuit Check. This must be the
first step of any diagnostic procedure.

& DHagnoestic Trouble Code Charts with facing
pages containing circuit diagrams, circuit .
operation information, and helpful diagnoatic
information.

SECTION 8: DRIVEABILITY & ERHMSSIONS SYMPTOMS
¢ This sub-section assists in diagnosis of
intermittent problems or problems which
don’t result in the storing of diagnostic trouble
codes. It is arranged by symptoms of poor
driveability and emissions and lists possible
causes of the problems.

SECTION C: COMPONENT CHECKS & SERVICE
¢ Cormponent and Circuit Descriptions
@ On-Vehicle Service ‘
@ Functional Checks/Diagnostic Charts

GE GENERAL INFORMATION SECTIOMFOR ANY GE2 AND/QREE3 SECTION {12-16-88}




DRIVEABILITY AND EMISSIONS - FUEL INJECTION 6E3

LABEL CODE
ADJUSTMENT
PROCEDURE
| LDT VEHICLE EMISSION CONTROL INFORMATION CATALYST
CALIFORNIA ISUZU MQAORS LIMITED A oW

| SET PARKING BRAKE AND BLOCK DRIVE WHEEL

VACUUM HOSE ROUTING DIAGRAM

TIMING ADJUSTMENT: MAKE ADJUSTMENT WITH ENGINE AT N AL OPERATING
TEMPERATURE AND AIR CONDITIONING OFF {IF EQUIPPED) . ELECTRONIC
==y VACREG

DISTR i

1. VERIFY NO "CHECK ENGINE'” LIGHT
2. PUTEST (ELECTRONIC SPARK TIMING) IN BYPASS MQODE BY DISCONNECTING THE -
TiIMING CONNECTOR.

TE
THIS IS A SINGLE WIRE CONNECTOR. SE

THE CONNECTOR 1S LOCATED UNDER THE CENTRE CONSOLE IN Al (
THE PASSENGER COMPARTMENT. CLEANER
DO NOT DISCONNECT FOUR-WIRE CONNECTOR AT DISTRIBUTOR.

Map )
SENSOR | VLV

3. COMNECT A TIMING LIGHT INDUCTIVE PICK-UP TO #t SPARK PLUG WIRE AND
SET TIMING TO SPECIFICATION WITH ENGINE RUNNING AT IDLE SPEED,
4. RECONNECT TIMING CONNECTOR AND CLEAR ECM TROUBLE CODE.

. EVAPORATIVE FAMILY CAN-H
7 ff ENGINE FAMILY KSZ173TSFGBS SEE SHOP MANUAL AND
I || ENGINEDISPLACEMENT |- 173 C..C (2.8 LITER) MAINTENANCE SCHEDULE : Y
: ; FOR ADDITIONAL . . AR FRONT 5 d :
il IDLE SPEED 300 RPM INFORMATION. . PUMP OF CAMISTERL I
Il 1GNiTioN TIMING 10° BTDC UNDER 1000 RPM AlIR VEHICLE
, : MANAGEMENT VLV O :
i| sPark PLUG GAP 0.045 IN. {1.14 MM) ! PR
A' THIS VEHICLE CONFORMS TO U.S. EPA AMD STATE OF CALIFORNIA REGULA'I":!O_IK\_I"
APPICABLE TO 1989 MODEL YEAR NE IGHT-DUTY TRUCKS. PT. NO. 894303495
ENGINE COMPONENT :
ENGINE SIZE AND AREA OF LABEL PART
AJUSTMENT AND VACUUM HOSE CERTIFICATION NUMBER
SPECIFICATIONS - SCHEMATIC
. $2-13-88
Vehicle Emission Control Information Isuzu Motors Limited 95 6330-6€

Figure 2 - Vehicle Emission Control Information Label

7. 6E GENERAL INFORMATION SECTION FOR ANY 6E2 AND/OR 6E3 SECTION (12-16-88)
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VISUAL/PHYSICAL UNDERHOOD INSPECTION

A careful visual and physical underbhood
inspection must he performed as part of anv
diagnostic procedure orin finding the canse of an
emissions test failure, This can often lead tofixing a
problem without further steps. Inspect all vacuum
hoses for correct routing, pinches, cuts, or disconnects,
Be sure to inspect hoses that are difficult to see
beneath the air cleaner, compressor, generator, etce.
Inspect all the wires in the engine compartment for
proper connections, burned or chafed spots, pinched
wires, or contact with sharp edges or hot exhaust
‘manifolds. This visual/physical inspection is very
important, It must be done carefully and thoroughly.

BASIC KNOWLEDGE AND TOOLS REQUIRED

To use this manual most effectively, a general
understanding of basic electrical circuits and circuit
testing tools is required. One should be familiar with
wiring diagrams, the meaning of voltage, chms, amps,
the basic theories of electricity, and understand what
happens in an open or shorted wire.

To perform system diagnosis, the use of a
diagnostic "Secan” tool is required. A tachometer, test
light, ohmmeter, digital voltmeter with 10 megohms
impedance, vacuum gauge, and jumper wires are also
required. Please become acquainted with the tools
and their use before attempting to diagnose a vehicle.
Special tools which are required for system service
and the ones described above are illustrated at the end
of this section,

Electrostatic Discharge Damage

Electronic components used in control systems are
often designed to carry very low voltage, and are very
susceptible to damage caused by electrostatic
discharge. It is possible for lesg than 100 volts of ztatic
electricity to cause damage to some electronic
components. By comparison, it takes as much as 4,000
volts for a person to even feel the zap of a static
discharge.

There are several ways for a person to become
statically charged. The most common methods of
charging are by friction and by induction. An example
of charging by friction is a person sliding across a car
seat, in which a charge of as much as 25,000 volts can
build up. Charging by induction occurs when a person
with well insulated shoes stands near a highly
charged object and momentarily touches ground,
Charges of the same polarity are drained off, leaving
the person highly charged with the oppasite polarity.
Static charges of either type can cause damage,
therefore, it is important to use care when handling
and testing electrenic components.

NOTICE: To prevent possible Electrostatic
Discharge damage:

@ Do Not touch the ECM connector pins or
soldered components on the ECM circuit
board.

® When handling a PROM, CALPAK or
MEM-CAL, Do Not touch the component
leads, and Do Not remove integrated
circuit from earrier.

DIAGNOSTIC INFORMATION

The diagnostic “trouble tree” charts and
functional checks in this manual are designed to
lncate a faulty circuit or component through logic
based on the process of elimination. The charts are
prepared with the requirement that the vehicle
functioned correctly at the time of assembly and that
there are no multiple failures.

The ECM performs a continual self-diagnosis on
certain control functions. This diagnostic capability is
complemented by the diagnostic procedures contained
in this manual. The ECHKMM’s language for
communicating the source of a maifunction is a
system of diagnostic trouble codes, The codes are two
digit numbers that can range from 12 to 399. When a
malfunction is detected by the ECM, a code is set and
the “"Check Engine” light 15 illuminated.

"Check Engine” Light

This light is on the instrument panel and has the
following functions.

@ 1t informs the driver that a problem has occurred
and that the vehicle should be taken for service as
soon as reasonably possible.

@ It displays "Trouble Codes™ stored by the ECM
which help the technician diagnose syvstem
problems.

# [t indicates "Open Loop” or “Closed Loop”
operation.

As 2 bulb and system check, the light will come
“ON® with the key "ON” and the engine not running,
When the engine is started, the light will turn "OFF.”
If the light remains “ON.,” the self-diagnostic system
has detected a problem. Ifthe problem goes away, the
light will go out in most cases after 10 seconds, but a
Trouble Code will remain stored in the ECM.

When the light remains “ON” while the engine is
running, or when a malfunction is suspected due to a
driveability or emissions problem, a “Diagnostic
Circuit Check” must he performed. The
procedures for these checks are given in Section "A" of
“GH2”. These checks will expose malfunctions which
may not be detected if other diagnostics are performed
prematurely.

GE GEMERAL INFQRMATION SECTION FOR ANY 6E2 AND/OR 6E3 SECTION {12-16-88)
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Intermittent “Check Engine” Light
In the case of an “intermittent” problem, the
"Check Engine” light will light for ten (10) seconds
and then will go out. However, the corresponding
trouble code will be stored in the memory of the ECM
until the battery voltage to the ECM has been
removed. When unexpected codes appear during the
code reading process, one can assume that these codes
were set by an intermittent malfunction and could be
helpful in diagnosing the system.

An intermittent code may or may not re-set. Ifit -

is an intermittent failure, a Diagnostic Trouble Code
Chart is not used. Consuit the “Diagnostic Aids” on

the page facing the diagnostic chart corresponding to
the intermittent trouble code. Section “B” also covers
the topic of “Intermittents.” A physical inspection of
the applicable sub-system most often will resolve the
problem. '

Reading Codes

The provision for communicating with the ECM is
the Assembly Line Diagnostic Link (ALDL) ¢onnector
(See Figure A-4). The ALDL is usually located in the
center console and is sometimes covered by a plastic
cover labeled “DIAGNOSTIC CONNECTOR.” It is
used in the assembly plant to receive information in
checking that the engine is operating properly before
it leaves the plant. The codets) stored in the ECM'’s
memory can be read either through a hand-held
diagnostic scanner plugged into the ALDL connector
or by counting the number of flashes of the “Check
Engine” light when the diagnostic terminal of the
ALDL connector is grounded. The ALDL connector
terminal “B” {(diagnostic terminal) is the second
terminal from the right of the ALDL connector’s top
row. The terminal is most easily grounded by
connecting it to terminal "A” (internal ECM ground),
the terminal to the right of terminal "B” on the top
row of the ALDL connector.

Once terminals "A” and “B” have been connected,
the ignition switch must be moved to the "ON”
position, with the engine not running. At this point,
the “Check Engine” light should flash Code 12 three
times consecutively. This would be the following
flash sequence: “flash, pause, flash-flash, long pause,
flash, pause, flash-flash, long pause, flash, pause,
flash-flash.” Code 12 indicates that the ECM’s
diagnostic system is operating. If Code 12 is not
indicated, a problem is present within the diagnostic
system itself, and should be addressed by consulting
the appropriate diagnostic chart in Section “A”.

Following the output of Code 12, the “Check
Engine” light will indicate a diagnostic trouble code
three times if a code is present, or it will simply
continue to output Code 12. If more than one
diagnostic trouble code has been stored in the ECM’s
memory, the codes will be output from the lowest to
the highest, with each code being displayed three
times.

Clearing Codes

To clear the codes from the memory of the ECM,
either to determine if the malfunction will occur again
or because repair has been completed, the ECM power
feed must be disconnected for at least thirty (30)
seconds. Depending on how the vehicle is equipped,
the ECM power feed can be disconnected at the
positive battery terminal “pigtail,” the inline
fuseholder that originates at the positive connection
at the battery, or the ECM fuse in the fuse block. (The
negative battery terminal may be disconnected, but
other on-board memory data, such as preset radio
tuning, will also be lost.)

CAUTION: To prevent ECM damage, the key
must be "OFF” when disconnect-
ing or reconnecting ECM power.

When using a hand-held diagnostic scanner, or
“Scan” tool to read the codes, clearing the diagnostic
trouble codes is done in the same manner as in the
above procedure.

Diagnostic Mode

When the Diagnostic terminal is grounded with
the ignition “ON” and the engine "OFF,” the system
will enter what is called the Diagnostic Mode. In this
mode the ECM will
1. Display a Code 12 by flashing the “Check Engine”

light (indicating the system is operating

correctly). o
2. Display any stored trouble codes by flashing the

“Check Engine” light. Each code will be flashed

three times, then Code 12 will be flashed again.

3. Energize all ECM controlled relays and solenoids
except fuel pump relay. This allows checking
circuits which may be difficult to energize without
driving the vehicle and being under particular
operating conditions.

4. The IAC valve moves to its fully extended position
on most models, blocking the idle air passage.
This is useful in checking the minimum idle
speed.

6E GENERAL INFORMATION SECTION FOR ANY 6E2 AND/OR 6E3 SECTION (12-16-88)
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FIE nic B
A
EH TR

TEAMINALIDENTIFICATION

m GROUND E] SERIALDATA

DEIAGNOSTIC TERMIMAL E] TCC {IF USED}

ALR.{IF USED) E] FUEL PUMP {IF USED}

CHECK ENGINE
E] CHECK ENGINE, E] SERIAL DATA (IF USED)

*65 2615-6E

Figure 3 - ALDL Connector
Field Service Mode
If the diagnostic terminal is grounded with the

engine running, the system will enter the Field
Service mode. In this mode, the “Check Engine” light

. will indicate whether the system is in “Open Loop” or

*Closed Loop.”

In "Cpen Loop” the “Check Engine” light flashes
two and one-half times per second.

In "Closed Loop,” the light flashes once per second.
Alsn, in “Closed Loop,” the light will stay “OFF” most
of the time if the system is running lean, It will stay
“ON* most of the time if the system is running rich.

While the system is in Field Service Mode, new
trouble codes cannot be stored in the ECM and the
“Cinsed Loop” timer is hypassed.

ECM Learning Ability

The ECM has a “learning” ahility which allows it
to make corrections for minor variations in the fuel
system to improve driveability. If the batiery is
disconnected, to clear diagnostic codes or for other
repair, the “learning” process resets and begins again,
A change may be noted in the vehicle's performance.
To “teach” the vehicle, ensure that the engine iz at
nperating temperature. The vehiele should be driven
at part throtile, with moderate acceleration and idle
conditions until norma! performance returns.

DIAGNOSTIC CIRCUIT CHECK

After the visual/physical underhood
inspection, the "Diagnostic Cireuit Check™ is the
starting point for all diagnestic procedures or
finding the cause of an emissions test failure,

The correct procedure to diagnose a problem is to
follow three basic steps.

1. Are the On-Vehicle Diagnostics working? This is
determined by performing the "Diagnostic Cireuit
Check.” Since this is the starting point for the
diagnostic procedures or finding the cause of an
emissions test failure, always begin here.

¢ (GNITION “ON”, ENGINE “OFF".
e (5 THE "CHECK ENGINE” {CE) LIGHT “ON"?

[| !
& JUMPERALDL TERMINALS A &R, ‘ ! USECHART A-1, :
o DOES SESLIGHTFLASMCODE 12F | +—-wm==w=—w -

fnoss “SCAN” TOOL DISPLAY DATA? § ! USECHART A-2. |

1
YES ’ NO
1 IS DO
DDES ENGINE START? r USE CHART A»«Z
- -
I ARE ANY CODES DISPLAYED? l , USE CHART A-3. :
1
YES NO
REFER TO APPLICABLE “SCAN” SERIAL DATA.
CODE CHARTY. START REPAIR AS NECESSARY. IF
WITH LOWEST CODE. ALL OK, SEE DRIVEABILITY
SYMPTOMS IN SECTION B
OR COMPONENT SYSTEMS
N SECTION C.
12-16-8B
958 6396-6E

Figure 4 - Diagnostic Circuit Check

If the On-Vehicle Diagnostics aren’t working, the
"Diagnostic Circuit Check” will lead to a
diangnostic chart in Section "A” to correct the
problem. If the On-Vehicle Diagnostics are
working correctly, the next step is ;

Is there a Trouble Code stored? If a trouble code is
stored, go directly to the numbered code chart in
Section "A”.  This will determine if the fault is
stili present. If no trouble code is stored, then
"Sean” Serial Data transmitted by the EOCM.

This involves reading the information available
on the Serial Data Stream with one of the tools
available for that purpose. Information on these
tools and the meaning of the various displays can
be found in the succeeding paragraphs. Expected
readings under a particular operating condition
can be found on the facing page of the Diagnostic
Circuit Check.

6E GENERAL INFORMATION SECTION FOR ANY 6E2 AND/ORGEI SECTION {12-16-88)
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ALDL “"SCAN” TOOLS

The ECM can communicate a variety of
information through ALDL connector terminals “E”
or “M” (depending on the engine). This data is
transmitted at a high frequency which requires a
“Sean” tool for interpretation. There are several
“Bcan” tools available for reading this information.

With an understanding of the data which the tool
displays, and knowledge of the circuits involved, the
tool can be very useful in obtaining information which
would be more difficult or impossible to obtain with
other equipment.

“Scan” tools do not make the use of diagnostic
charts unnecessary, nor can they indicate exactly
where a problem is in a particular circuit. Trouble
Tree Charts incorporate diagnosis procedures using a
“Scan” tool where possible and most charts require the
use of a “Scan” tool when it is applicable.

A "SCAN” TOOL THAT DISPLAYS FAULTY
DATA SHOULD NOT BE USED AND THE
PROBLEM SHOULD BE REPORTED TO THE
MANUFACTURER. THE USE OF A FAULTY

"SCAN“ TOOL CAN RESULT |IN
MISDIAGNOSIS AND UNNECESSARY PARTS
REPLACEMENT.

ECM’s have three modes for transmitting
information. The following information will describe
the system operation in each of the three modes.

Normal (Open) Mode

On engines that can be monitored in the “Open”
mode, certain parameters can be observed without
changing the engine operating characteristics. The
parameters capable of being read vary with engine
families. Most “Scan” tools are programmed so that
the system will go directly into the ALDL mode if the
“Open” mode is not available.

ALDL Mode
(Also Called 10K or Special)

In this mode, all obtainable data is readable.
However, in this mode, the system operating
characteristics are modified as follows.

® "“Closed Loop” timers are bypassed.

@ EST (spark)is advanced. )

® IAC valve controls engine idle to 1000 rpm *

50 rpm (if applicable).

® On some engines, canister purge solenoid is

enabled.

Factory Test Mode
(Also Called Back-up or 3.9K)

In this mode, the ECM is operating on the fuel
back-up logic used to control the fuel delivery if the
ECM fails. This mode verifies that the back-up
feature is OK. The parameters that can be read on a
“Scan” tool in this mode are not of much use for
service.

“SCAN” TOOL USE WITH INTERMITTENTS

In some "Scan” tool applications, the data update
rate makes the tool less effective than a voltmeter,
such as when trying to detect an intermittent problem
which lasts for a very short time. However, the "Scan”
tool does allow one to manipulate wiring harnesses or
components under the hood with the engine not
running, while observing the “Scan” tool’s readout.

The “Scan” tool can be plugged in and observed
while driving the vehicle under the condition when
the "Check Engine” light turns “ON” momentarily or
when the engine driveability is momentarily poor. If
the problem seems to be related to certain parameters
that can be checked on the “Scan” tool, they should be
checked while driving the vehicle. If there does not
seem to be any correlation between the problem and
any specific circuit, the “Scan” tool can be checked on
each position, watching for a period of time to see if
there is any change in the readings that indicates
intermittent operation.

The “Scan” tool is alse an easy way to compare the
operating parameters of a poorly operatin 18]
with those of a known good one.:"For:éx ]
sensor may shift in value but not set a trouble code.
Comparing the sensor’s readings with those of a
known good vehicle may uncover the problem.

The “Scan” tool has the ability to save time in
diagnosis and prevent the replacement of good parts.
The key to using the “Scan” tool successfully for
diagnosis lies in the technician’s ability to understand
the system he is trying to diagnose as well as an
understanding of the “Scan” tool’s operation and
limitations. The technician should read the tool
manufacturer’s operating manual to become familiar
with the tool’s operation.

WIRING HARNESS SERVICE

Wire harnesses should be replaced with proper
part number harnesses. When signal wires are spliced
into a harness, use wire with high temperature
insulation only. See Figure 5 for instructions.

With the low current and voltage levels found in
the system, it is important that the best possible bond
be made at all wire splices by soldering the splices as
shown.

6E GENERAL INFORMATION SECTION FORANY 6E2 AND/OR 6E3 SECTION (12-16-88)
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TWISTED/SHIELDED CABLE
DRAIN WIRE

2 OUTER JACKET T

MYLAR

1. REMOVE QUTER JACKET.
2. UNWRAP ALUMINUM/MYLAR TAPE, DO NOT
REMOVE MYLAR.

TWISTED LEADS

1. UOCATE DAMAGED WIRE.
2. REMOVE INSULATION AS REQUIRED.

7 %%D

1. UNTWIST CONDUCTQORS, STRIP INSULATION AS

SPLICE & SOLDER
il Y

[

3. SPLICE TWQ WIRE TOGETHER USING SPLICE
CLIP5S AND ROSIN CORE SOLDER.

NECESSSARY.
iDRAlN WIRE

'l

4. SPLICE WIRES USING SPLIC SLIPS AND ROSIN CORE
SOLDER. WREAP EACH SPLICE TO INSULATE.

5. WRAP WITH MYLAR AND DRAIN (UNINSULATED} WIRE.

4. COVERSPLICE WiTH TAPE TO INSULATE
FRCM OTHER WARES,

5. RETWIST AS BEFORE AND TAPE WITH
ELECTRICAL TAPE AND HOLD !N PLACE.

T 1A 3

6. TAPE OVER WHOLE BUNDLE TO SECURE a5 BEFORE.

45 0570-6E

Figure 5 - Wiring Harness Repair

Use care when probing a connector or replacing
connector terminals. It is poasible to short between
opposite terminals. If this happens, certain
components can be damaged. Always use jumper
wires between connectors for circuit checking. NEVER
probe through connector seals, wire insulation,
secondary ignition wires, boots, nipples, or covers.
Even microscopic damage or holes may result in
eventual water intrusion, corrosion and/or companent
or circuit failure,

WIRING CONNECTOR SERVICE

Most connectors in the engine compartment are
protected against moisture and dirt which eould create
oxidation and deposits on the terminals. This
protection is itnpartant because of the very low voltage
and current, levels found in the electronic system, The
connectors have a lock which secures the male and
fernale terminals together. A secondary lock holds the
seal and terminal into the connector.

1. METRI-PACK SERIES
150 FEMALE TERMINAL
1. LOCKING TANG

[PPSR GRS TN W SO CINL W SRCW N TR SR W - Um0 o —— v —
i A/ I | B |
- O\SEoN |
l | F ' i 1 {
| %"{ 5] Lo '
] {2 2] 4] P i ;

3. TOOLJ35689

4. CONNECTORBODY
5. SEAL 10-21-87
*753213-6F

figure & - Metri-Pack Series 150 Terminal Removal

GE GENERAL INFORMATION SECTIOM FOR ANY 5E2 AND/OR GE3 SECTION {12-16-88) .
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MALE

CONNECTOR

BODY
= =

1. OPEN SECONDARY LOCK HINGE ON CONNECTOR

Ty

2. REMOVE TERMINAL USING TOOL

- PUSH TO
_ ‘ @ RELEASE

FEMALE
CONNECTOR
BODY

TERMINAL REMOVAL
TOOL ) -28742

3. CUT WIRE IMMEDIATELY BEHIND CABLE SEAL

: E\; “SWIRE
G—‘—ﬁ—‘%ﬁ' SEAL

4. REPLACE TERMINAL
A SLIP NEW SEAL ONTO WIRE
B. STRIPS mm (.2") OF INSULATION FROM WIRE
C. CRIMP TERMINAL OVER WIRE AND SEAL

5. PUSH TERMINAL AND CONNECTOR
ENGAGE LOCKING TANGS

6. CLOSE SECONDARY LOCK HINGE
55 1555-6E

Figure 7 - Weather-Pack Terminal Repair

When diagnosing, 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 locate the open circuit condition, This
should always be considered when an open circuit or
failed sensor is indicated. Intermittent problems may
also be caused by oxidized or loose connections.

Before making a connector repair, be certain of the
type of connector. Weather-Pack and Compact Three
connectors look similar but are serviced differently.
Replacement connectors and terminals are listed in
Isuzu Parts Catalog.

Metri-Pack Series 150 Terminals
Some ECM harness connectors contain terminals

called Metri-Pack (Figure 6). These may be used at
the coolant sensors as well as at ignition modules.

Metri-Pack terminals are also called “Pull-To-
Seat” terminals because to install a terminal on a
wire, the wire is first inserted through the seal (5) and
connector (4). The terminal is then erimped on the
wire, and the terminal pulled back into the connector
to seat it in place.

Toe remove a terminal;

1. Slide the seal back on the wire,

2. Insert tool (3) J 35689, or equivalent as
shown in insert “A” and "B” to release the
terminal locking tang (2).

3. Push the wire and terminal out through
the connector.

If the terminal is being reused, reshape the
locking tang (2).

Weather-Pack Connectors

Figure 7 shows a Weather-Pack connector and the
tool {J 28742, or equivalent) required to service it.
This tool is used to remove the pin and sleeve
terminals. If terminal removal is attempted with an
ordinary pick, there is a good chance that the terminal
will be bent or deformed, and unlike standard blade
type terminals, these terminals cannot be
straightened once they are bent.

Make certain that the connectors are properly
seated and all of the sealing rings in place when
connecting leads. The hinge-type flap provides a
secondary locking feature for the connector. It
improves the connector reliability by retaining the
terminals if the small terminal lock tangs are not
positioned properly.

Weather-Pack connections cannot be replaced
with standard connections. Instructions are provided
with Weather-Pack connector and terminal packages.

Compact Three Connectors

The Compact Three connector, which looks similar
to a Weather-Pack connector, is not sealed and is used
where resistance to the environment is not required.
This type of connector most likely is used at the AIR
control solenoid. Use the standard method when
repairing a terminal. Do not use the Weather-pack
terminal tool J 28742,

Micro-Pack Connectors

Micro-Pack terminal (Figure 8) replacement
requires the use of special tool J 33095, or equivalent.

6E GENERAL INFORMATION SECTION FOR ANY GE2 AND/OR 6E3 SECTION (12-16-88)




B

[ 2] TERMINAL

CABLE LOCKING TANG
[ 4 |

TOOL 133095

1 GR&SP CAALE AND PUSH TERMINAL
TO THE MOST FORWARD POSITION,
2. iINSERT TOOL j33095 STRAIGHT INTO
THE FRONT OF THE CONNECTQOR CAVITY.
DG NOT USE CONVENTIONAL PICK TO REMOVYE
TERMINAL.

WiTH TOOL iN PLACE, GENTLY PULL
ON THE CABLE TO REMOVE TERMINAL.

VISUALLY CHECK TERMINAL AND
REPLACE iF TERMINAL CAVITY OR TANG
1S DAMAGED.

INSTALL TERMINAL INTO CONNECTOR

CAVITY UNTIL LOCKING TANG HAS
SNAPPED INTO POSITION.

56 1418-6€

Figure 8- Micro-Pack Terminal Replacement

TOOLS NEEDED TO SERVICE THE SYSTEM

The system requires an “Scan™ tooi, tachomelter,
test light, ohmmeler, digital voltmeter with 10
megohms impedance (J 29125A, J 34029A or
equivalent), vacuum gage and jumper wires for
diagnosis. A test light or voltmeter must be used
when specified in the procedures. See Figures 9
through 13 for Special Tools needed to diagnosis or
repair a system. For more complete information on
the operation of these tools, consult the tool
manufacturer’s instruetions.

SE GENERAL INFORMATION SECTION FOR AMY 6E2 ANDYVOR 6E3 SECTION {12-16-88)
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VOLTMETER - Voltage position measures
magnitude of voltage when connected in parallel
to an existing circuit. A digital voltmeter with a 10
meg ohm input impedance is used because this type
of meter will not load down the circuit and resultin
faulty readings. Some circuits require accurate low
voltage readings because they have a very high
resistance .

AMMETER - When used as an ammeter, this meter

accurately measures extremely low current flow.

Refer to meter instructions for more information.

® Selector must be set properly for both function
and range. DC is used for most automotive
measurements.

OHMMETER - Measures resistance of circuit directly
in ohms. Refer to meter instructions for more
information.

® OL displayin all ranges indicates open circuit.

® Zero display in all ranges indicates a short
circuit. '

@ An intermittent connection in a circuit may be
indicated by a digital reading that will not
_stabilize on the circuit.

@ Range Switch.

2000 - Readsohmsdirectly
HIGH IMPEDANCE MULTIMETER El 2K,20K,200KQ - Reads ohmsin thousands
(DIGITAL VOLTMETER-DVM) . A
2M and 20MQ - Reads ohms in millions
1 34029-A
VACUUM PUMP WITH GAGE (20 IN. HG. MINIMUM)
Use the gage to monitor manifold engine vacuum and
use the hand pump to check vacuum sensors,
solenoids and valves.
123738
UNPOWERED TEST LIGHT
Used for checking wiring for complete circuit, short to
ground, or voltage. '
| 134142-A
TACHOMETER
Must have inductive trigger signal pickup.
,
10-28-87
*75 3382-6F

6E GENERAL INFORMATION SECTION FOR ANY 6E2 AND/OR 6E3 SECTION (12-16-88)
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OXYGEN SENSOR WRENCH
Used for removing or installing the oxygen sensor.
129533A '
h\‘.ﬂ IDLE AIR CONTROL WRENCH
Used for removing or installing IAC vaive on throttle
J 33031 body.
INJECTOR TEST LIGHT
Used for checking the electrical circuit to a TBI fuel
injector
"BTR320 (except TB! 700).
INJECTOR TEST LIGHT
Used for checking the electricai circuit to a TBI 700 fuel
injector and a port fuel injector.
BT8329A '
SPARK TESTER
Used for checking available secondary ignition
126792 voltage. Also called an ST125.
CONNECTOR TEST ADAPTER KIT
Used for making electrical test connections in current
Weather Pack, Metri-Pack and Micro-Pack style
terminals.
J 35616
CIRCUIT TESTER
Used for checking all reiays and solenoids before
connecting them to a new ECM. Measures the circuit
resistance and indicates pass or fail via green or red
LED. Amber LED indicates current polarity. Can also
134636 be used as a non-powered continuity checker.
OiL PRESSURE TRANSDUCER WRENCH
Used for removing or installing oil pressure transducer
1 28687-A on engine, 12888
98 6376-5€
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| METRI-PACK TERMINAL REMOVER
Used for removing 150 series Metri-Pack
: “pull-to-seat” terminals from connectors. Refer to
wiring harness service in Section “6E” for removal
135689 procedure.
WEATHER PACK TERMINAL REMOVER
Used for removing terminals from Weather Pack
‘ connectors. Refer to wiring harness service in Section
128742 "6E" for removal procedure.
ECM CONNECTOR TERMINAL REMOVER
Used for removing terminals from Micro-Pack
connectors. Refer to wiring harness service Section
“6E" for removal procedure.
133095
FUEL LINE WRENCH
Used for disconnecting or connecting fuel lines at
throttle body unit by holding fuel nut at throttle
1 29698-A body.
MINIMUM AIR RATE ADJUSTING WRENCH
Used for adjusting throttie stop screw on TBI unit.
12-8-88
133179-20 95 6377-6E

6E GENERAL INFORMATION SECTION FOR ANY 6E2 ANO/OR 6E3 SECTION (12-16-88)




6E-14 DRIVEABILITY AND EMISSIONS - FUEL INJECTION

GENERAL SPECIFICATIONS

Many of the specifications used in this section are located on the Vehicle Emission
Control Information label under the hood.
Listed on the chari below are locations of specifications used in this Section.

SPECIFICATION LOCATION OF INFORMATION
Engine Timing Vehicle Emission Control information label.
Idle Speed, ECM Controlled Not adjustable. ECM controls idle.

Spark Plug Gap Vehicle Emission Control Information Label.
Engine Code Bth digit of VIN number.

Engine Family Vehicle Emission Control Information label,
Part Numbers of AIPDN.

Major Components

Replacement of AIPDN.

Vehicle Emission

Control Information

Label

6E GENERAL INFORMATION SECTWOM FOR ANY BE2 AMDVOR 6E3 SECTION {12-15-B8)
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DRIVEABILITY AND EMISSIONS
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6E2-2 DRIVEABILITY AND EMISSIONS

ALL NEW 1SUZU VEHICLES ARE CERTIFIED BY THE UNITED STATES ENVIRONMENTAL
PROTECTION AGENCY AS CONFORMING TO THE REQUIREMENTS OF THE REGULATIONS
FOR THE CONTROL OF AIR POLLUTION FROM NEW MOTOR VEHICLES. THIS CERTIFICATION
IS CONTINGENT ON CERTAIN ADIUSTMENTS BEING SET TO FACTORY STANDARDS. IN
MOST CASES, THESE ADIUSTMENT POINTS EITHER HAVE BEEN PERMANENTLY SEALED
AND/OR MADE INACCESSIBLE TO PREVENT INDISCRIMINATE OR ROUTINE ADJUSTMENT IN
THE FIELD. FOR THIS REASON, THE FACTORY PROCEDURE FOR TEMPORARILY REMOVING
PLUGS, CAPS, ETC., FOR PURPOSES OF SERVICING THE PRODUCT, MUST BE STRICTLY
FOLLOWED AND, WHEREVER PRACTICABLE, RETURNED TO THE ORIGINAL INTENT OF THE

DESIGN.

INTRODUCTION

GENERAL DESCRIPTION

This section applies to engines which have a fuel
injector mounted above a throttle body assembly. The
entire assembly is mounted to the intake manifold and
is referred to as “Throttle Body Injection.”

These engines have controls to reduce exhaust
emissions, while maintaining good driveability and
fuel economy.

An engine control module {ECM) is the heart of
this control system and has sensors used to provide
jnformation about engine operation and the various
systems it controls. Details of basie operation,
diagnosis, functional checks, and on-vehiele service
arecovered in Section *C”, Component Systems.

The ECM has the ability to do some diagnosis of
itself, and of other parts of the system. When it findsa
problem, it lights a "Check Engine” light on the
instrument panel and a trouble code will be stored in
the ECM memory. This does not mean that the engine
should be stopped right away, but that the cause of the
light coming on should be checked as soon as
reasonably possible.

1989 ISUZU “KT” TROOPER

DIAGNOSIS PROCEDURE

The following sections(s) are wrilten for specific
engine applications and are clearly identified. Be sure
to use only the section which applies to the engine
Tamily being dingnosed.

Before using this section of the manual, you
should be familiar with the information and the
proper diagnosing procedures as described in Section
“6E”. If the proper diagnosis procedures are not
followed, as described in Section "8E™, it may result in
unnecessary replacement of good parts.

Trouble Tree Charts incorporate diagnosis
procedures using an ALDL "Scan” tool, where
possible. The "Scan"” tooi has the ability to save time
in diagnosis and prevent the replacement of good
parts. The key to using the "Scan” toel
successfully for diagnaosis lies in the technician’s
ability to understand the system he is trying te

diagnose, as well as an understanding of the
“Scan” tool’s limitations. See Section “6E" for

more information,




DRIVEABILITY AND EMISSIONS 6E2-A-1

SECTION A
2.8L ENGINE

DIAGNOSTIC CIRCUIT CHECK

The “Diagnostic Circuit Check” verifies the
system is functioning correctly. Some special
considerations to keep in mind while making the
“Diagnostic Cireuit Check” are:

Blocking Drive Wheels

The vehicle drive wheels should always be blocked
while checking the system.

idle “Open Loop”
Operation at idle will put the system in “Open Loop”

to restore "Closed Loop” operation, run the engine at
1000 rpm or greater.

Cold Oxygen Sensor

The Oxygen Sensor may cool off after only a short
period of operation at idle. This will put the system
into “Open Loop.” To restore “Closed Loop” operation,
run the engine at part throttle several minutes and
accelerate from idle to part throttle a few times.

BASIC PROCEDURE

If you have not reviewed the basic information on
how to use the diagnostic procedures, go to the
Introduction of this section.

SECTION A
ENGINE COMPONENTS / WIRING DIAGRAMS / DIAGNOSTIC CHARTS

Engine ComponentLocations . ..eeesecsveneaccsasccssosconsasonsossssasss

ECM Wiring Diagrams
ECM Connector Terminal End View
Diagnostic Circuit Check
No “Check Engine” Light - Chart A-1

Engine Cranks But Will Not Run - Chart A-3 (1 of 2)

Fue|5ystemDIagnOSiS-ChartA—7(10f2) ® % B 5 & & 4 0 ¥ L S G0 P PY S GO T O R GG ARG SO TR

Code 13 Oxygen Sensor Circuit (Open Circuit)

Code 14 Coolant Temperature Sensor Circuit (High Temperature Indicated)
" Code 15 Coolant Temperature Sensor Circuit {Low Temperature Indicated)

Code 21 Throttie Position Sensor (TPS) Circuit (Signal Voltage High)

Code 22 Throttle Position Sensor (TPS) Circuit (Signal voitage Low)

Code 24 Vehicle Speed Sensor (VSS) Circuit
Code 32 EGR System Failure

Code 33 Manifold Absolute Pressure (MAP) Sensor Circuit (Signal Voltage High-Low Vacuum)
Code 34 Manifold Absolute Pressure (MAP) Sensor Circuit {Signal Voltage Low-High Vacuum)

Code 42 Electronic Spark Timing (EST) Circuit

Code 43 Electronic Spark Control (ESC)Circuit o e o e o s eoceesoscossssencssaansss

Code 44 Oxygen Sensor Circuit (Lean Exhaust Indicated)
Code 45 Oxygen Sensor Circuit (Rich Exhaust indicated)
Code 54 Fuel Pump Circuit (Low Voltage)
Code 51 Prom Error (Faulty or Incorrect Prom)

Code 52 Calpak Error (Faulty or Incorrect Calpak)

COde S ECMEITOr o oot eavrmecniocessasascasonoaoanoncsascsacsansa

lccoooo.oon---I-.c.o--c..o-cc-occooooonn-.oo-
* @ @ 4 8 903 A S SN OGN0 0 0TS0 OAB OO EB O T dE B0
..OOIG.IICDDII.-..D-lC...oll..lon.n.nﬂ...-.no
® 8 2 P T B S S SR D DDA DDA D DD B S DD

No ALDL Data or Won't Fiash Code 12, "Check Engine” Light “On” Steady - Chart A-2  ....
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Page A-12
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6E2-A-2 DRIVEABILITY AND EMISSIONS

i ——

) ] . . .
"KT" SERIES RPO:LL2 ENGINE CODE:R Z2.8L V6
\\ Ci C10 /
c9 i
cé
3
ca
EN1S
] COMPUTER COMMAND (O ECM INFORMATION i EMISSION COMPONENTS
CONTROL SENSORS (NOT ECM CONTROLLED)
€1 Electronic Controf Module (E.C.M.) A Manifold Absolute Pressure {M.A,R.) N1 Crankcage vant valve (PCV)
C2 ALDL diagnastic connectar B Exhaust oxygen {Federai) N3 Main Relay
€3 Check engine fight C Throttle position {T.P.5.} N2 Air Pump
€5 ECM harness ground D Cgolant temperature N1S Fuel Vapor Canister
C& Fuse panel F  Vehide speed (V.5.5.)
C8  Fuel pump test connector J  Electronic Spark Control Knock {(£.5.C.)
€9 Elapsed Timer Module
C10 Set Timing Connector
U ECM CONTROLLED
COMPONENTS
¥ Fuelinjector
2 idle air control
1 Fuelpumprelay
&  Elecitronic Spark Timing Distributor (E.5.T.}
G2 Remote ignition coil
7  Electronic Spark Controf modube {E.5.C.)
8  Oilpressure switch
9  Electric Aiv Control splenoid {E.A.C.)
12 Exhaust Gas Recirculation Vacuum Solenoid
g 13 A/CRelay 2-27-88
! 95 5974-6E
| ' Figure A-1- Engine Component Locations 2.BL
|

19689 I5UZU “KT” TROQPER




DRIVEABILITY AND EMISSIONS 6E2-A-3

DIAGNOSTIC TERMINALS DD ECM | R .

BLU/WHT  BLUMWHT

! E l ( P ORN461 — aa SERIALDATA
ALDL CONNECTOR <| B } WHT/BLK 451 — A9 DIAGNOSTIC TEST
[ a] $—&— BLUMWHT ——— 450 — A12] SYSTEMGND
B l—iﬂ— D1 | SYSTEMGND
@ WHT/BLU
=l PNGINE GND'S e
N.o.
1GN SW. o~ CRANK =
START ® @ o_&—— WHT/BLKO5 —— €9 | CRANKSIGNAL
MAN. TRANS. 104 _
CLUTCH START ANINEC)
SWITCH ra'a'a =y
START SOLENOID l: '
-+ - YELBLU412 —| D7 | OXYGEN SENSOR

SIGNAL w’
=4

OXYGEN SENSOR N
' WHT/GRN 413 —| D6 OXYGEN SENSOR
ENGINE GND GROUND

_ o
PNKA455 — p11] SENSOR GROUND 24 PiN A-B
MAP SENSOR B CONNECTOR
4 LT GRN 432 —3 C11 MAP SIGNAL
- .
r GRN/VELA16 _Jc1a{ «SvREF
TPs §4.N\,- B BLU/RED 417 —{c13{ TPS SIGNAL
A
BLK452 —| D2 { SENSOR GROUND
COOLANT B
TEMPERATURE pent
NSOR
SENSO A WHT410 —2 c10! COOLANT TEMP
SIGNAL
TO A/ 59 GRN
g&ﬁ%’_lo“ N.C. A/CCLUTCH RELAY A/C TEST LEAD
A/CDUAL S N D
PRESSURE SWITCH & g 22 PINC-D
= GRN/BLKO03 —1 B8 | A/CREQUEST CONNECTOR
g__ GRW/BLK 03~ A2 ”’{T_ A/C CONTROL
A/C COMPRESSOR 50 GRN
10-3-88
95 5713-6€

Figure A-2 - ECM Wiring Diagram 2.8L (1 of 3)

1989 I5UZU “KT* TROOPER




6E2-A-4 DRIVEABILITY AND EMISSIONS

ECM
= | SRS, :
BLK ONNE
TAN/BLK D RED/BLKA4S3 —1 B3 | REFERENCE LOW
1 C — DS [ BYPASS
i rack BLK/WHT 424
LEAD B PNK/WHT 430 — B5 [ REFERENCE HIGH [
PRIMARY COIL  pyRPLE A WHT/RED 423 —1] D4 | EST
WHT
TOTERMINALY  t F g
MAIN RELAY —< BLIOWHT 125 —| A6 |
TO up(.-_-.l 24PIN A-B
N CONNECTOR
-l . ]
BUFFER YEL 03 A10 [ V5SS SIGNAL
'VEMICLE SPEED SENSOR I
KNOCK
SENSOR ““H — GRY
ESC SENSOR INPUT | € |—— 496 GRY
ELECTRONIC ESCGROUND [p }—— 486 BRN KNOCK
SPARK SPARKRETARD [¢c [|—— 485 BLK B7 | RETARD -
CONTROL SIGNAL (ESC 32 PINC-D
MODULE IGN 18 (€sQ) CONNECTOR
Y
TO TERM 3
BAIN RELAY
ECM 1 8
IGN <7 2 A L. GRMA3S __ 1 s fEGR
10A EVRY SOLENOID CONTROL
BLI/WHT
| B9 |NOTUSED
@
QN @ BLUO3 — AS [ CHECK
GN CELAMP ENGINE
10A : UGHT
CONTROL
255714
9-30-B8

1689 (5UZU "KT” TROOPER

Figure A-3 - ECM Wiring Diagram 2.8L (2 of 3)




DRIVEABILITY AND EMISSIONS 6E2-A-5

(M Pl BLUAVHT 841 —
- r B BLL/BLK 842 =
VALVE L ¢ GAN/WHT 243 —
' l-*-U-U “~Jop I LT GanmLKasa —
sLay —ASTTYNE BLK/PNK 125 —
EAC AIR
BLKAWHT 125 —
.1
3% &— LTBLUA6T —
ALK/BLU
INJ. 2
5 e TV e LT GAN 268 —
BLR/BLU
MAIN RELAY oo WHT 5 v
10A
FUSE
LINK
B+
WHT 125 B+
15A
HGN et S— BLK/YEL 085
B+ g N A BLK/BLU 125
20A BLK/PNKS —
— BLK/RED 85 [— BLK
F/P TEST j I |
CONNECTOR p !5 l, 2 13 == ENG GND
FUEL -
PUMP
BLK/YEL

TO
FUEL <+—— BLX/YEL 125

PUMP

g

TO FUEL PUMP
BACKUP AELAY

_T‘”“ BLEK/ORN BS -

s

g e

Q

Ab

D16

D13
a1
15

Al

ECM
JACCOIL A" HI
IACCOIL“A” LD
IACCOIL "B* Hi
IAC COIL “B” LO 1
BACK VIE
OF
CONNECTOR
EAC AR 5 (]
iGN
INJECTOR _<:J§
DRIVER
INIECTOR =
DRIVER -
B+ 24 PiN A-B
CONNECTOR
8+
FUEL PUMPRELAY
DRIVE {12V}
32 PINC-D
FUEL PLMP SIGNAL CONNECTOR
9-30-88
95 5715-6E

Figure A-1-ECM Wiring Diagram 2.8L (3 of 3)
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6E2-A-6 DRIVEABILITY AND EMISSIONS

TBI FUEL INJECTION ECM CONNECTOR IDENTIFICATION
This ECM voltage chart is for use with a digital voltmeter to further aid in diagnosis. The voltages
you get may vary due to low battery charge or other reasons, but they should be very close.
THE FOLLOWING CONDITIONS MUST BE MET BEFORE TESTING:
® Engine at operating temperature ® Engine idling in closed loop (for “Engine Run” column)
® Test terminal not grounded ® ALCL tooi notinstalled
VOLTAGE ' VOLTAGE
KEY| ENG. WIRE WIRE KeY Ene.
"ON|" RUN CIRCUIT IN_KCQLOR COLOR! PIN CIRCUIT ON" |RUN
@ WHT B1 BATTERY 12 |[1a
0 14 FYEL PLIMP RELAY| A1 |BLK/PN
@ A/C CLUTCH BLK/ @
12 14 CONTROL. A2 |GRN/BLK | ORN | B2 | FUFLPUMPSIGNAL | 0 14
. REDY
NOT LISED Al BLK. 1 B3 | FSTREELOW 0 0
12 14 EGR CONTROL A4 | GRN | B4 NOT USED
“CHECK ENGINE” PNK/ EST
0 14 LIGHT A5 | BLU WHT B5 REFERENCE HI 0 1.6
12 14 IGN - ECM FUSE A6 1 WHT _B& NOT USED
A7 BLK 87 ESCSIGNAL 9 |9
GRN/
25 25 SERIAL DATA AB omgr ; R1U BR A/C SIGNAL Q n/12
WH
5 5 DIAG, TERM, A9 | BLU | BRN 89 NOT USED
SPEED 24PIN A-B
@® ® SENSORSIGNAL | A10|VELLOW | CONNECTOR 810 | NOTUSED
0 0 MAP GROUND A11] PNK B11 | NOTUSED
WHT/
0 0 SYSTEM GROUND | A12{ BLK B12 | NOTUSED
NOT USED c1 D1 SYSTEM GROUND 0 0
@ 12 13 EACSOL, €2 _|BLK/PNK B2 5V RETURN 0_|o
LT GRN/
NOT JSEABLE| 1AC "B” LO Q!B D3 NOT USED
GRN/
NOT USEABLE] JACB" HI ca | WHI D4 | ESTCONTROL 0 1.0
- BLU/
NOT YSEABLE] IAC"A" HI ¢s | wWHT D5 | ESTBYPASS 0 |a7s
BLU/
NOT YSEABLE| IAC”"A" 1O C6 | BLK D6 | SENSORGRD.{0,) o |o
NOT USEDR c7 — ] BLU D7 | 02SENSORSIGNAL | o @
NOT USED c8 % aial pg | NOTuseD
] 1] RANK SIGNAL €9 MWHI/BLK :\ E = D9 | NOTUSED
COOLANT mlm
@ 19 | 17 | TEMP. SIGNAL C10|WHT = D19 NOTUSED
49 20 | MAPSIGNAL i R :-‘E O~ D11} NOTUSED
NOT USED ci2 :d 2 D12| NOTusED
@_,gg_ﬁga__mmgum_ €13 - — D13| NOTUSED
EFEREN : 32 PINC-D RN D14 | INJECTOR B 12 i1a
5 5 REFERENCE C14/GRN/VEL | SO EINCD. R
NQT USED €15 D15| NOTUSED
12 14 BATTERY €16 [wHT BLU D16] INJECTOR A 12 |1a
1 Varies from .60 to battery voltage 5 Measured between terminals C13 and D2 (+ .06V). ENGIME 2.8L LL2
depending on position of drive wheels. 6 12Vingear
2 Varies with temperature. 7 0Vwitha/C"on”
! 3 Varies. {toggles) 8 12VwithA/C "on”
i 4 12V First two seconds. 9 12Vwhencold §-30-88
95 5612-6E
Figure A-5 - ECM Connector Terminal End View
1989 ISUZU “KT" TROOPER
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BLANK
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6E2-A-8 DRIVEABILITY AND EMISSIONS

DIAGNOSTIC CIRCUIT CHECK

The Diagnostic Circuit Check is an organized approach to identifying a problem created by an electronic
engine control system malfunction. It must be the starting point for any driveability complaint diagnosis,
because it directs the service technician to the next logical step in diagnosing the complaint.

The “Scan Data” listed in the table may be used for comparison, after completing the diagnostic cireuit check
and finding the on-board diagnostics functioning properly and no trouble codes displayed. The "Typical Values”
are an average of display values recorded from normally operating vehicles and are intended to represent what a
normally functioning system would typically display.

A "SCAN" TOOL THAT DISPLAYS FAULTY DATA SHOULD NOT BE USED, AND THE PROBLEM
SHOULD BE REPORTED TO THE MANUFACTURER. THE USE OF A FAULTY “SCAN"” CAN RESULT
IN MISDHAGNOSIS AND UNNECESSARY PARTS REPLACEMENT.

Only the parameters listed below are used in this manual for diagnosis. If a “Scan” tool reads other
parameters, the values are not recommended by Isuzu for use in diagnosis. For more deseription on the values
and use of the "Scan” to diagnosis ECM inputs, refer to the applicable diagnosis section in Section “C”. If all
values are within the range illustrated, refer to “Symptoms” in Section "B”.

"SCAN" DATA
Idie / Upper Radiator Hose Hot / Closed Throttle / Park or Neutral / Closed Loop / Acc. off

"SCAN" Position

Units Displayed

Typical Data Value

Coolant Temp. c° 85°-105°

TPS Valts A8 +-.06 :
MAP Volts 1 -2 (depends on Vac. & Baro pressure)
iNT (Integrator) Counts Varies

BLM (Block Learn) Counts 118-138

1AC Counts (steps} 1-50

RPM RPM 650+ 100 RPM

0O; Valts .001-999 and varies

Open/Closed Loop Open/Closed Closed Loop {will go open at idle)
A/C Request Yes/No No (yes, with A/C requested)

VSS MPH 0

Battery Volts 13.5-14.5

Air Divert Normal/Divert Normal

Air Switch Converter/Port Converter

Knock Signal Yes/No No

95 5613-6E
9-30-88

1989 ISUZU “KT” TROOPER



DRIVEABILITY AND EMISSIONS 6E2-A-9

@ GNITION “GN,” ENGINE “OFF.”
@ NOTE "CHECK ENGINE" LIGHT.

DIAGNOSTIC CIRCUIT CHECK
2.8L (VINR) "KT" (TBI)

STEAOCY LIGHT

® JUMPER ALDL TERMINAL "B” TO "A"
@ DOES C.E LIGHT FLASH CODE 127

FLASH?HG CODE 12

1 USECHARTA-1 | | CHECKFOR GROUNDED OtAGNGQSTIC
B e e 4 [ TESTCKT 451, USE WIRING DIAGRAM

 —

ON CHART A-1,

NOi

| USECHARTA-2 |

_____ o o e o

YES
|
[ DOES "SCAN™ TQOL DISPLAY ECM DATA? E
| ———
l YES

DOES ENGINE START?

uo}
R "

| USE CHART A-2 |

- R A o

 S——

YES

3
lﬂli ANY CODES MSPLAYED?

iNO
R k]

' USE CHARTA-3 |

o o e e

YES

@ REFERTO APPLICABLE
CODE CHART. START
WITH LOWEST CODE.

NQ

COMPARE “SCAN” TOOL DATA WATH TYPICAL
VALUES SHOWRH ON FACING PAGE. ARE VALUES
NORMAL OR WITHIN TYPICAL RANGES?

1
YES NO
. 3
REFER TO “5YMPTOMS” REFER TD INQICATED
M SECTION “B~. “COMPONENT{S}SYSTEM”

CHECKS IN SECTION “C”,

§-27-88
@ 95 5978-6E

1989 ISUZU *KT” TROOPER




6E2-A-10 DRIVEABILITY AND EMISSIONS

8-21-87

TO FUEL PUMP RELAY

FUSE&HOLDEE
faeriibrdtat
@ LI W gy "W

LICEE R AL R O

FUSIBLE LINK

"

T™
MAIN RELAY 4—— BLKAWHT 125 ——E

ECM
WHTS Ci6 T B+

{KEEP ALIVE
WHT'S _E MEMORY)

iGN

BLUE 03 ——E le

SERIAL DATA

461 ORMN ""E

- . IGNITION @
SWITCH
BATTERY GAGE FUSE CE LlGHT
DIAGNOSTIC ~—— BLUWHT =~
TEST

451 WHT/BLU "“EWWV‘" 5-6V

TERMINALS { [____ BLUWHT — T =

—a

C_:’i E B A
Yo

O
W,

ALDLCONNECTOR

$~— 250 WHT/BLK —-E%

ENGINE
= GROUND

9-30-88
95 5717-6E

CHART A-1

NO “CHECK ENGINE” LIGHT
2.8L (VINR) “KT" (TBI)

Circuit Description:

There should always be a steady “Check Engine” light, when the ignition is “ON” and engine stopped.

Test Description: Numbers below refer to circled
numbers on the diagnostic chart.
1.

Battery feed CKT 5§ is protected by a 10A in-line
fuse. If this fuse was blown, refer to wiring
diagram on the facing page of Code 54,

Using a test light connected to 12 volts, probe each
of the system ground circuits to be sure a good
ground is present. See ECM terminal end view in
front of this section for ECM pin locations of
ground circuits.

1989 ISUZU “KT* TROOPER

Ignition voltage is supplied directly to the light bulb. The electronic control module (ECM) will control the light
and turn it “ON” by providing a ground path through CKT 03 to the ECM.

Diagnostic Aids:

Engine runz OK, check:

@ Fauylty light bulb

e (CKT03open

e Gapge fuse blown. This will result in no eil, or
generator lights, seat belt reminder, ete.

Engine cranks, but will not run.

® Continuous battery - fuse or fusible link open

ECM ignition fuse open

Battery CKT 5 to ECM open

Ignition CKT 125 to ECM open

Poor conpection to ECM




DRIVEABILITY AND EMISSIONS 6E2-A-11

DOES THE ENGINE START?

2.8L

CHART A-1

(VINR) “KT"” (TBI)

NO "CHECK ENGINE " LIGHT

YES

IGNITION " OFF".

DISCONNECT ECM CONNECTORS.

IGNITION "ON".

PROBE CKT 03, WITH TEST LIGHT
TO GROUND.

IS THE "C.E.” LIGHT "ON"?

IS THE 10A CONTINUQUS BATTERY
FUSE IN FUSE PANEL LABLED
CLOCK, B AND ECM FUSE OK?

FAULTY ECM
CONNECTION
OR ECM.

CLEAR CODES AND CONFIRM “CLOSED LOOP " QPERATION AND NO "CHECK ENGINE” LIGHT.

CHECK:

- GAGE FUSE.

- FAULTY BULB.

- OPEN CKT 03,

- CKT 03 SHORTED TO
VOLTAGE.

- OPEN IGNITION FEED TO
BULB.

@ |GNITION “ON".

2 PROBECKTS5& 125
WITH TEST LIGHT TO
GROUND.

15 THE LIGHT "ON” ON
BOTH CIRCUITS?

@ IGNITION "OFF”. @

LOCATE AND CORRECT
SHORT TO GROUND iN
CRCUIT THAT HAD A
BLOWN FUSE.

YES
i

FAULTY ECAM
GROUNDS OR ECM.

[:'@]

REPAIR OPEN [N
CIRCUIT THAT DI NOT
LIGHT THE TEST LIGHT.

9-28-84
95 5718-6E

1989 15UZU “KT” TROOPER




6E2-A-12 DRIVEABILITY AND EMISSIONS

mAGuosnc! }'-* BLLYWHT — >
TEST

TO FUELPUMP RELAY #4——

FUSE & HOLDER

o ave el

FUSIBLE LINK

IGNITION

@

- *

ECM
WHTS ]- B+
[ WHT 5 -[: {KEEP ALIVE
MEMORY)
TO
MAMN RELAY 94— BLICWHT 125 -~{E IGN

TC
BATTERY SWITCH

GAGE FUsE CELIGHT

BLUE®3 —E—-—/ej_

SERIAL DATA

TERMINALS

451 WHT/BLU ""E-"‘“VWM 5-6Y

—— BLUWHT — ™ T 450 WHT/BLK "‘E““‘"‘_’_‘_‘i_
o L 2K S
J ENGINE
. =" GROUND 5.30.88
§-21-88 ALDL CONNECTOR 9§ ST17-6E

CHART A-2

NO ALDL DATA OR WON'T FLASH CODE 12
“CHECK ENGINE” LIGHT “ON”" STEADY
2.8L (VINR) “KT" (TBI)

Circuit Description:

There should always be a steady “"Check Engine” light, when the ignition is "ON" and engine stopped.
Ignition voltage is supplied directly to the light bulb. The electronic control module (ECM)} will turn the light
"ON” by grounding CK'T 03 at the ECM.
With the diagnostic terminal grounded, the light should flash a Code 12, followed by any trouble code(s)
stored in memory.
A steady light suggests a short to ground in the light control CKT 03, or an open in diagnostic CKT 451.

Test Description: Numbers below refer to circled
numbers on the diagnostic chart.

1.

If there is a problem with the ECM that causes a
"Scan” tool to not read serial data, then the ECM
should not flash a Code 12. If Cede 12 does flash,
be sure that the “Scan” tool is working properly on
another vehicle, If the “"Scan” is functioning
properly and CKT 461 is OK, the Mem-Cal or
ECM may be at fault for the NO ALDL symptom.

If the light goes "OFF,” when the ECM connector
is disconnected, then CKT 03 is not shorted to

ground.

1989 iISUZV "RT” TROOPER

3.

4.

This step will check for an open diagnostic CKT
451.

At this point, the "Check Engine” light wiring is
OK. The problem is a faulty ECM or PROM. If
Code 12 does not flash, the ECM should be
replaced using the original PROM. Replace the
PROM only after trying an ECM, as a defective
PROM is an unlikely cause of the problem.
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CHART A-2

NO ALDL DATA OR WON'T FLASH CODE 12
“CHECK ENGINE” LIGHT “ON” STEADY
2.8L (VINR) "KT” (TBI)

® IGNITION “ON",ENGINE "OFF"”,
IS THE “C.E.” LIGHT “ON"?

| |
® GROUND DIAGNOSTIC TERMINAL. [usz CMARTA-1. |
DOES LIGHT FLASH CODE 127 ———
|
@ ® IGNITION "OFF”. @ If PROBLEM WAS NO ALDL DATA:
& DISCONNECT ECM CONNECTORS. CHECK SERIAL DATA CKT 461 FOR OPEN OR
& IGNITION "ON" AND NOTE SHORT TO GROUND BETWEEN ECM AND ALDL
“CHECK ENGINE” LIGHT. CONNECTOR. IF OK, ITIS A FAULTY ECM OR
I PROM. :
@ LIGHT “OFF” ' LIGHT “ON"
e IGNITION "OFF". REPAIR SHORT TO
® RECONNECT ECM. GROUND IN CKT 03.

¢ IGNITION "ON", ENGINE “OFF”,
DIAGNOSTIC TERMINAL NOT GROUNDED.

¢ BACKPROBE ECM CKT 451 WITH TEST
LIGHT TO GROUND. LEAVE CONNECTED
AND WATCH “C.E.” LIGHT.

i
7

NO CODE 12
@ ® CHECKPROM FORPROPER INSTALLATION. CHECK FOR OPEN CKT 451 TO ECM.
® IF OK, REPLACE ECM USING ORIGINAL PROM. | | IF OK, CHECK FOR OPEN CIRCUIT BETWEEN
» RECHECK FOR CODE 12. ALDL TERMINAL “A“ AND ECM.
|
|
[ N0 cope 12 | CoDE 12

REPLACE PROM. SYSTEM OK.

9-26-88
CLEAR CODES AND CONFIRM “CLOSED LOOP" OPERATION AND NO “CHECK ENGINE® LIGHT. 9$ 5720-6E

1989 ISUZU "KT" TROOPER
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468 GEN
467 BLU

* WHT

INXECTORS FUSE LINK

] TOW BLK/YEL -
1 *—“}
= BLIK/BLU —E_I '

125

C15

NG

E‘]ﬁ

MAIN
HELAY

Dia

D16
D15

BLK/WHT 125 —1 A6 | IGNITION FEED
of
reR
O _,_]
IGHE%ON * GARE
K-UP CDI I 3
PICK-UP COIL gnImon - =
uyd e ]
AB ABCD
L wHTREDa23 -{ D4 fEST
Yo 430 PNK'WHT 4 B5 } REFERENCE
DISTRIBUTOR K ﬂ;ﬂ/#——- BUCWHT —] DS § BYPASS
' SET THMIN
CONNECTOR 451 AED/BLK
Tol—
DHST GND
2-17-87 = CONN 99 721 B

CHART A-3

(Page 1 of 2)
ENGINE CRANKS BUT WILL NOT RUN
2.8L (VINR) "KT" (TBi)
Circuit Description:

This chart assumes that battery condition and engine cranking speed are OK, and there is adequate fuel in
the tank.

Test Description: Numbers below refer to circled 5.
numbers an the diagnostic chart. -
1. A "Check Engine” light “ON" is a basic test to

The fuel pressure will drop after the fuel pump
stops running due to a controlled bleed in the fuel
system, Use of the fuel pressure gage will

determine if there is a 12 volt supply and ignition
12 volts to ECM. No ALDL may be due to an ECM
problem and CHART A-2 will diagnose the ECM.
If TPS is over 2.5 volts, the engine may be in the
clear flood mode which will cause starting
problems. The engine will not start without
relerence pulses and therefore, the “Sean” should
read rpm (reference) during ¢crank,

No spark may be caused by one of several
components related to the ignition system.
CHART C-4 will address all problems related to
the causes of a no spark condition.

Fuel spray from the injector(s) indicates that fuel
is available, however, the engine could be severely
flooded due to too much fuel.

While cranking engine, there should be no fuel
spray with injector disconnected. Replace an
injector if it sprays fuel or drips like a leaking
water faucet.

1989 15UV “KT” TROOPER

determine if fuel system pressure is enough for
engine tp start and run.

No fuel spray from injector indicates a faulty fuel
system or no ECM contral of injector.

This test will determine if the ignition module is
not generating the reference pulse, or if the wiring
or ECM are at fault. By touching and removing a
test light ta 12 volts on CKT 430, a reference pulse
should be generated. If inmjector test light blinks,
the ECM and wiring are OK.

Diagnostic Aids:

® Water or foreign material can cause a no start
during freezing weather.

¢ An EGR sticking open can cause a low air/fuel
ratio during eranking,

® Fuel pressure; Low fuel pressure can result in
a very lean air/fuel ratio. See CHART A-7.

& A grounded CKT 423 (EST} may cause a "No-

Start” or a "Start then 5tall” eondition.



DRIVEABILITY AND EMISSIONS 6E2-A-15

FUEL QUANTITY OK,
IGNITION "ON,” IF C.E. LIGHT i5 “OFF,” USE CHART A-1,
INSTALL “"SCAN" TOOL, IF “NO ALDL,” USE CHART A-2,
CHECK THE FOLLOWING:
TPS - IF OVER 2,5V AT CLOSED THROTTLE, USE CODE 21.
COOLANT - iF LESS THAN -30°, USE CODE 15 CHART
iF CODE 5415 SET, USE CODE 54 CHART.

|

@ ® CONNECT ST-125 (SPARK CHECKER)
126792, OR EQUIVALENT.

e CHECK FOR SPARK WHILE CRANKING.
® CHECK AT LEAST TWO WIRES,

@ ® AECONNECT SPARK PLUG WIRES

TO PLUGS.

% OBSERVE INJECTOR FUEL SPRAY
WHILE CHANKING.

CHART A-3

{Page 1 of 2)
ENGINE CRANKS BUT WILL NOT RUN
2.8L {(VINR) "KT" (TRY)

*EP & kOO

.

CHECK FORBATTERY VOLTAGE
TOIGHNITION SYSTEM, iF OK

THERE 15 A BASIC HEf PROBLEM.
REFER TO APPROPRIATE CHART C-4,

]
| | \ |
(& )_NO SPRAY BOTH INJECTORS | [ o sPRaY ONE nsECTOR |
| FUEL SPRAY BOTH INJECTORS | ® IGNITION “OFF" USE CHART A-3
¥ ® DISCONNECT BOTH INJECTOR i i
CONNECTORS L (2af2) d
(3 )+ DISCONNECT BOTH MJECTORS o 1GNITION O —_————
¢ &f{:‘gﬁ:ﬂg“”“ SPRAY s PROBE TERMENAL “A” AT EACH INJECTOR
: CONNECTOR WITH A TEST LIGHT T0 GND.

i LIGHT i

# CONNECTINJECTOR TEST LIGHT {BT 8320

NO SPRAY SPRAY OR
LEAKAGE
4

®©

® INSTALLFUEL
PRESSURE GAGE AND
NOTE PRESSURE AFTER
IGNITION “ON" AND
FUEL PUMP STOPS
RUNNING, SHOULD BE
97013 psi (62-89 kPa).

FAULTY
INJECTOR

SEAL OR
iNJECTOR.

OR EQUIV.} ON EITHER INJECTOR
HARNESS CONNECTOR.

® NOTEINJECTOR TEST LIGHT WHILE
CRANKING.

® AEVIEW “DIAGNOSTIC
AiDS” ON FACING
PAGE FOR
ADDITYONAL ITEMS
TO CHECK.

| |

QPEN IGNITION CIRCUIT,
FAULTY FUSE, OPEN
CIRCUITBLK/BLU 125 TO
INJECTORS

| no BuNKkiNG LGHT |

r i s W
i USE FUUEL SYSTEM I
CHART A-7

L-——-maﬁ

iF ALL CHECK OX, THERE i§

NO TROUELE FOUND. REVIEW
“SYMPTOMS” SECTION “B”,

“MHARD START.”

@ [HSCONNECT DISTR{BUTOR 4-WAY
CONNECTOR.

% [GNITION "ON*

* MOMENTARILY TOUCH HARNESS
CONNECTOR TERMINAL CKT 430
WITHTESTLIGHT TO 12 VOLTS.
NOTE INJECTOR TEST LIGHT SHOULD
“BLINK” EACH TIME THE TEST LIGHT
S REMOVED FROM CKT 430.

CLEAR CODES AND CONFIRM “CLOSED LOOP ” OPERATON AND ND “"CHECK ENGINE” LIGHT.

- 4
f BLINKING LIGHT

r kI AN W -
1 USE FUEL SYSTEM i
CHART A-7

Lmﬂﬁhdﬁ——l

INJECTOR UIGHT “BLINKS” l

® FAULTY IGNITION MODULE
OR CONNECTION.

)-§

NO BUNKING INJECTOR
LIGHT

¢ OPENOR GROUNDED
CKT 430.

@ OPENIRJECTDR DRIVE
CIRCUITS,

@ FAULTY CONNECTION
AT “85” OR FAULTY
ECM.

9-19-88
95 5722-6E
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6E2-A-16 DRIVEABILITY AND EMISSIONS

468 GRtIJI ECM
467 BL
WH
125 TELUN B+ {5 whr c1s

A MIECIORS  FUSELINK aj 120 man }-'/'_:L—

=5 TO <o\ _p~ BLKYEL RELAY D14 =2

) ‘”"‘ 11 D15 }'/ ==

: puary ————43 | |1 BLKAWHT 125 — A6 | IGNITION FEED
DIST. (HE)
10
PICK-UP COIL ‘g&ggg T =
 ; — |
Ll
R cy L2 ABCD
E IGN COIL g 4 S b WHTRED 423 -! D4 JEST
; R .
lt E ok i « 3 330 PNKWHT ~4 BS | REFERENCE
DISTRBUTOR | 5  HHAP ;| | BLK | 4:‘/#—— BLKWHT —] D5 { BYPASS
CAP boEd "g}* o CONN SET TIMIN
i L‘g—fj . CONMNECTOR 453 RED/BLK E
i " " Am—_
L . C—LTacHLenD
DIST GND
—— A GRY 9-27-88
- NN Py
2-24-B7 c 95 §721-6E

CHART A-3

{Page 2 0of 2)
ENGINE CRANKS BUT WILL NOT RUN-

2.8L (VIN R) “KT" (TBI)

Circuit Description:
This chart assumes that battery condition and engine eranking speed are 0K, and there is adequate fuel in
the tank.

Test Description: Numbers below refer to circled
numbers on the diagnostic chart.

1.

No fuel spray from one injector indicates a faulty
fuel injector ar né ECM control of injector. If the
test light "blinks” while eranking, then ECM
control should be considered OK. Be sure test
light makes good contact between connector
terminals during test. The light may be a little
dim when "blinking.” This is due to current draw
of the test light. How bright it "blinks” is not
important. The test light bulb should ke a J
364001 or equivalent.

1989 {SUZU “KT” TRQOPER

CKTs BLE/BLU 125 supply ignition voitage ta the
injectorg. Probe each connector terminal with a
test light to ground. There should be a light, “ON”
at one terminal. Ifthe test light confirms ignition
voliage at the connector, the ECM injector control
CKT 467 or 468 may be open. Reconnect the
injector and using a test light connected to ground,
check for a light at the applicable ECM connector
terminal "D14” or "D16”. A light at this point
indicates that the injector drlve circuit involved is
CK.

If an ECM repeat failure has occurred, the injector
is shorted. Replace the injector and ECM,



DRIVEABILITY AND EMISSIONS 6E2-A-17

" FROM
+ CHARTA-3 :
-(Page 10f2):

| No sPraY ONEINECTOR |

CHART A-3

(Page 2 of 2)
ENGINE CRANKS BUT WILL NOT RUN
2.8L (VINR) "KT" (TBI)

® DISCONNECT INOPERATIVE INJECTOR CONNECTOR
® CONNECT TESTLIGHT ACROSS HARNESS CONNECTOR.
® NOTE LIGHT WHILE CRANKING.

| ~BLNKING LIGHT* |

L NO “BLINKING LIGHT"

STEADY LIGHT

OPEN CKT 467, OR 468,
FAULTY ECM
CONNECTION, OR
FAULTY ECM.

CLEAR CODES AND CONFIRM "CLOSED LOOP ” OPERATION AND NQ “CHECK ENGEINE" LIGHT.

REPAIR OPEN
IN CKT
BLK/BLU 125

TOINJECTORS

FAULTY INJECTOR @ ® IGNITION “ON", ENGINE "OFF.” CHECK FOR SHORT TO GROUNOD
CONNECTOR OR ® PROBE EACH CONNECTOR IN CKT 467 INJECTOR “1” OR
INJECTOR. TERMINAL WITH A TEST LIGHT CKT 468 INJECTOR "2" .
TO GROUND. 1
K CKT 467 OR CKT 468 OK.
| CHECK RESISTANCE ACROSS

LIGHT “ON" LIGHT "OFF" LIGHT “ON" INJECTOR TERMINALS.

ONE BOTH BOTH SHOULD BE OVER 1.2 OHMS.
TERMINAL. TERMINALS. TERMINALS.

CKT 467 INJECTOR “1" 0K
OR CKT 468 INJECTOR Lr—l i

2" SHORTED TO
FAULTY FAULTY
VOLTAGE. ECM INJECTOR
AND ECM
9-28-88
95 5724-6E

1989 ISUZU “KT” TROOPER




6£2-A-18 DRIVEABILITY AND EMISSIONS

FUEL PUMP '
FUSE ECM
O it N\ BLK/BLU 125 FUEL
IGN 2 BLKPNKS —] o1 &8 PUMP
B—— BLKRED 85 BLK 450 = 3%32'
FUEL PLIMP ]—.......
TESTLEAD DTG =
FUEL 1
PUMP
RELAY
FUEL PUMP
BLK 0BS —@— BLK/YEL 135 ~—&— BLIVORN B85 ~{ g3z 5¥
_E FUEL PUMP
= SIGNAL
BLICWHT 085
154 7] |
10 o \_p— BLIPNKOS ——E s
oo HEat

BLU/BLK 03 —E

= OIL PRESSURE FUEL PUMP 3
SWITCH BACK-UP
BLK/YEL 0B —

RELAY

9-30-88
5-24.87 9% 5725-5F

CHART A-7

(Page 1 of 2)
FUEL SYSTEM DIAGNOSIS
2.8L (VINR) “KT"” (TBI)
Circuit Description:

When the ignition switch is turned "ON.” the electronic control module (ECM} will turn "ON” the in-tank
fuel pump. It will remain "ON" as long as the engine is eranking or running, and the ECM is receiving ignition
reference pulses,

If there are no reference pulses, the ECM will shut “OFF” the fuel pump within 2 seconds after key “ON.”

The pump will deliver fuel to the TBI unit, where the system pressure is controlled to 62 to 90 kPa (9 to 13
p5i). Excess fuel is then returned to the fuel tank.

The fuel pump test terminal is located in the left side of the engine compartment. When the engine is
stopped, the pump ¢an be turned "ON” by applying battery voitage to the test terminal.

Test Description: Numbers below refer to circled  Diagnostic Aids:
numbers on the diagnostic chart,

1. Fuel pressure should be noted while fuel pump is Improper fuel systemn pressure can result in one of
running. Fuel pressure will drop immediately the following symptoma:
after fuel pump stops running due to a controlled ¢ Cranks, but won’t run.
bleed in the fuel system. Code 44,
Code 45.

Cuts out, may feel like ignition problem.
Poor fuel econemy, loss of power.
Hesitation,

1989 {SUIU "KT" TROOQPER




DRIVEABILITY AND EMISSIONS 6E2-A-19

CHART A-7
{Page 1 of 2)

FUEL SYSTEM DIAGNQOSIS

@ # THIS CHART ASSUMES THERE 1S
NO CODE 54.

& |GNITION “OFF.”
@ FUELTANK QUANTITY OX,
* INSTALL PRESSURE GAGE.
a APPLY BATTERY YOLTAGE TQ

FUEL PUMP TEST CONNECTOR.
4 NOTE FUEL PRESSURE.
& SHOULD BE 62-90 kPa {3-13 psi).

| IR

ND PRESSURE LESS THAN 62

PRESSURE KkPa (Spsi) OF MORE THAN
90 kPa {13 psi}

# LiSTEN FOR PUMP RUNNING

[ USE CHART A-7 I

« PLAMGGED iN-LINE FILTER.

~ PLUGGED PUMP INLET FILTER.

- RESTRICTED FUEL LINE,

- LEAKING PUMP RUBEER COUPLING.

|

EF OK, REPLACE iN-TANK FUEL PUMP, ]

ATFUEL TANK {2 OF 2)
l LB
S |
PUMP PUMP NOT
AUNS RUNNING
® CHECK FOR: ® DJSCONNELT FUEL PUMP RELAY,

® USINGAFUSED JUMPER WIRE, CONNECT
CKT BLK/ORN 85 TO 12 VOLTS.
DOES PUMP RUN?

2.8L (VINR) “KT" (TBI)

YES

FAULTY OPEN CKT BLK/ORN B5,
CONNECTION FAULTY IN-TANK PUMP, OR
AT RELAY OR FAULTY PUMP GROUND.
FAULTY FUEL

PUMP RELAY.

CLEAR CODES AND CONFIRM “CLOSEDLOOP * OPERATION AND NO “CHECK ENGINE * LIGHT.

9-27-B8
95 5726-6E
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6E2-A-20 DRIVEABILITY AND EMISSIONS

TRIUMIT THROTTLE BODY
INJECTORS PRESSURE REGULATCR

FUELRETURN UNE

4

7

FLEX HOSE FUEL PRESSURE LINE FUELCAP

FUEL PRESSURE T
GAGE Tiﬁ_?@ IN-TANK FUEL PUMP

POIN
INT IN-UINE FUEL FLTER

8487 FUEL TANK | PUMP ummm{n __é 21888

CHART A-7

(Page 2 of 2)
FUEL SYSTEM DIAGNQSIS
2.8L (VINR) "KT" (TBI)

' Test Description: Numbers below refer to circled 2. Restricting the fuel return line allows the fuel

numbers on the diagnostic chart. pump to develop its maximum pressure (dead head
1. Pressure than 62 kPa (9 psi) falls into two areas: pressure). When hattery voltage is applied to the
® Regulated pressure thap 62 kPa (9 psi). pump test terminal, pressure should be from 30 to
Amount of fuel to infectors OK but pressure is 124 kPa (13 to 18 psi}.
too low. Systern will be lean and may set Code 3. This test determines if the high fuel pressure is
44. Also, hard starting eold and poor overall due to a restricted fuel return line or a throttie
performance. body pressure regulator problem.

® Restricted flow causing pressure drop.
Normally, a vehicle with a fuel pressure of less
than 62 kPa (9 psi) at idle will not be
driveahle. However, if the pressure drop
occurs only while driving, the engine will
normally surge then stop as pressure begins to
drop rapidly.

1969 1SUZU “KT" TROOPER




DRIVEABILITY AND EMISSIONS 6E2-A-21

@

CHART A-7

(Page 2 of 2)
FUEL SYSTEM DIAGNOSIS
2.8L (VINR) "KT"” (TBI)

M row
CHART
oz |
I (1ory |
L - .l.. R |

FUEL PRESSURE BELOW 62 kPa (9psi}
OR ABOVE 89 kPa (13 psi).

|
::fs(sgup';f)fiss THAN 62 PRESSURE ABOVE 89 kPa (13 PS1)
I i
e PR CaTCTED - (3) | DISCONNECT INJECTOR CONNECTORS.
x ¢ DISCONNECT FUEL RETURN LINE
FLEXIBLE HOSE.
| NOT OK @ ATTACH S/16.D.FLEXHOSETO
| THROTTLE BODY SIDE OF RETURN LINE.
_ INSERT THE OTHER END IN AN APPROVED
¢ IGNITION "OFF" REPLACE FILTER, GASOLINE CONTAINER.
® DISCONNECT INJECTOR. OR REPAIR FUEL ® NOTE FUEL PRESSURE WITHIN 2 SECONDS
& RESTRICT THE FUEL SUPPLY LINE, AND AFTER IGNITION "ON*“.
LINE BETWEEN FUEL RECHECK.
PRESSURE GAGE AND TBI
UNIT. 1
" PUMP TEST CONNECTOR AND ABOVE 89 KPa (13 si) 6289 kPa (3-13P5)
NOTE FUEL PRESSURE, i 1
R CHECK FOR RESTRICTED LOCATE AND
i i FUEL RETURN LINE FROM :g::;g’m FUEL
ABOVE 89 kPa (13 PSI) | | LESS THAN 62 kPa {9 PSI} THROTTLE BODY. RETURN LINE TO
1 - FUEL TANK. -
IF LINE OK, REPLACE FUEL
REPLACE FUEL FAULTY IN-TANK PRESSURE REGULATOR.
PRESSURE REGULATOR. -FUEL PUMP
-COUPLING HOSE
~PUMP INLET FILTER
-WRONG FUEL PUMP
CLEARCODES AND CONFIRM "CLOSED LOOP " OPERATION AND NO “CHECK ENGINE” LIGHT. 92888
95 6029-6E
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6E2-A-22 DRIVEABILITY AND EMISSIONS

2

ECM

%

~OXYGEN{ D, ) 5SENSOR

ENGINE

EXHAUST GROUND

9-26-87

| .. 0, SENSOR

YELBLU 412
SIGNAL

o7

WHT/GAN 413 —1p§ "1 p,GROUND

—

i CIRCWHT

i —
—

8-29-88
95 5692-6E

CODE 13

OXYGEN SENSOR CIRCUIT
(OPEN CIRCUIT)

2.8L (VINR) “KT* (TBI)

Circuit Description:

The ECM supplies a voltage of about .45 volt between terminals "D7” and "D6”. (If measured with a 10
megochm digital voltmeter, this may read as low as .32 volt). The Os sensor varies the voltage within a range of
ahout 1 volt if the exhaust is rich, doewn through about .10 volt if exhaust is lean,

The sensor is lika an open eircuit and produces no veltage when it is below 315°C (600°F). An open sensor

circuit or cold sensor causes "Open Loop™ operation.

Test Description: Numbers below refer to circled
numbers on the diagnostic chart.
1. Code 13 will set:
® Engine at normal operating temperature.
& At least 2 minutes engine time after start.
® {p signal voltage steady between .35 and .55
volt.
e rpmabove 1600.
® Throttle position sensor signal above 5%
{about .3 volt above closed throttle voltage).
® All conditions must be met for about 60
seconds.
If the conditions for a Code 13 exist, the
system will not go “Closed Loop.”
2. This will determine if the sensor is at fault or the
wiring or ECM is the cause of the Code 13.

1989 {SUZU “KT" TRDOPER

3. In doing this test, use only a high impedance
digital volt ohmmeter. This test checks the
continuity of CKT(s) 412 and 413. If CKT 413 is
apen, the ECM voltage on CKT 412 will be over .6
veolt (600 mV).

Diagnaostic Aids:

Normal "Scan” voitage varies between 100 mv to
999 mV {.1 and 1.0 velt}, while in “Closed Loop.” Code
13 gets in one minute, if voltage remains between .35
and .55 volt, but the system will go “"Open Loap” in
about 15 seconds.

Refer to “Intermittents” in Section "B,



DRIVEABILITY AND EMISSIONS 6E2-A-23

CODE 13

OXYGEN SENSOR CIRCUIT
(OPEN CIRCUIT)

2.8L (VINR) "KT“ (TBI)

@ ENGINE AT NORMAL OPERATING TEMPERATURE {ABOVE 80°C/176°F).
: @ RUN ENGINE ABOVE 1200 RPM FOR TWO MINUTES.
@ DOOES "SCAN” TOOLINDICATE “CLOSED LOOQP™?

NO i YES

@ " DISCONNECT O, SENSOR. CODE 13 1S INTERMITTENT. IFNO
® JUMPER HARNESS CKT 412 (ECM SIDE}TO ADOITIONAL CODES WERE STORED, REFER TO
GROUND. "DIAGNOSTIC AIDS™ ON FACING PAGE.

@ "SCAN" TOOL SHOULD DISPLAY O, VOLTAGE
BELOW .2 VOLT (200 mV} WiTH ENGINE RUNNING.

DOES IT?
{ NO } YES
@ ® REMOVE JUMPER. FAULTY O, SENSOR CONNECTION
® IGNITION “ON“, ENGINE "OFF", DR
» CHECK VOLTAGE OF CKT412 (ECM SIDE}AT O, SENSOR.
SENSOR HARNESS CONNECTOR USING A DVM.

2.6 VOLT OVER 6 VOLT LESS THAN 3

{300 - 60D mV} {600 mV} VOLT {300 mv}

| | I

FAULTY EChA. OPEN CKT 413 OPEN CKT a12
oR GR
FAULTY CONNECTION FAULTY ECM CONNELTION
OR OR
FAULTY ECM. FAULTY ECM,

CLEARCODES AND CONFIRM "CLOSED LOOF” OPERATION ANG NO “CHECK ENGINE” LIGHT, 928-88

95 5997-6E
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6E2-A-24 DRIVEABILITY AND EMISSIONS

n n COOLANT TEMPERATURE

) SENSOR
g E¢3 =
COGLANT SENSOR
L B— SIGNAL
. Atp
(1%
= f w0 e
fl .
| e N BLK 452 -~ D1 i
.@ SENSOR GROUND
B-25-88
5-24-87 95 5785-6EF

CODE 14

COOLANT TEMPERATURE SENSOR CIRCUIT
{HIGH TEMPERATURE INDICATED)
- 2.8L (VINR) “KT" (TBI)
Circuit Description:

The coolant temperature sensor uses s thermistor to control the signal voltage to the ECM. The ECM
applies a voltage on CKT 410 to the sensor. When the engine is cold the sensor (thermistor) resistance is high,
therefore the ECM will see high signal voltage.

As the engine warms, the sensor resistance becomes less, and the voltage drops. At normal engine
operating temperature (85°C to 35°C) the voltage will measure about 1.5 to 2.0 volts.

Test Description: Numbers below refer to circled ~ Diagnostic Aids:
numbers an the diagnostic chart.

1. Code 14 will set if: Check harmess routing for a potential short to
® Signal voltage indicates a covlant ground in CKT 4190.

temperature above 135°C (275°F) for 2 “Scan” tool displays engine temp, in degrees

seconds. ceniigrade. After engine is started, the temperature

2. This test will determine if CKT 410 is shorted to should rise steadily to about 90°C then stabilize when
ground which will cause the conditions for Code thermostat opens.
14. : Refer to “Intermittents™ in Sectien "B”,

1989 {50210 “KT* TROOPER




DRIVEABILITY AND EMISSIONS 6E2-A-2

DOES “SCAN" TOOL DISPLAY CODLANT
TEMPERATURE OF 130°C OR HIGHER?

CO0E 14

COOLANT TEMPERATURE SENSOR CIRCUIT
(HIGH TEMPERATURE INDICATED)

2.8L (VINR) “KT” (T8I)

YES

|

@ » DISCONNECT SENSOR.

*SCAN" TOOL SHOULD DISPLAY
TEMPERATURE BELOW -30°C.
DOES iT?

NO

CODE 1445 INTERMITTENT. IFNO
ADDITIONAL CODES WERE STORED, AEFER
TO “DIAGNOSTIC AID5" ON FACING PAGE,

s

YES

I REPLACE SENSOR. i

ND

CKT 410 SHORTED TO GROUND,
OR

CKT 410 SHOATED TD SENSOR GROUMD CRCUIT
or
FAULTY ECM.

DIAGNOSTIC AID
COOLANY SENSOR
TEMPERATURE VS. RESISTANCE VALUES
{APPROXIMATE)

°F “C OHMS
210 100 185
10 70 450
100 38 1,800
70 20 3,400
a0 3 7,500
0 7 13,500
0 18 15,000
~0 -40 190,700

CLEAR CODES AKMD CONFIRM "CLOSED LOOP" OPERATION AND NQ “CHECK ENGINE* UGHT.

9-28-88
95 5999-86E
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6E2-A-26 DRIVEABILITY AND EMISSIONS

COOLAMT TEMPERATURE
nn SENSOR

% ECM
—— COOLAKT SENSQR
o ] SIGNAL
o i ale
‘ —1 ) 5V
o —4cio
¥ — WHT 410
L_ - ,____, BLX 452 D2 —
SENSOR GROUND
8-29-84
7.30-87 95 5785-6E

i

CODE 15

COOLANT TEMPERATURE SENSOR CIRCUIT
(LOW TEMPERATURE INDICATED)

2.8L (VINR)} "KT" (TBI)

Circuit Description:

The coolant temperature sensor uses a thermistor to control the signal voliage to the ECM, The ECM
applies a voltage on CKT 410 to the sensor. When the engine is cold the sensor (thermistor) resistance is high,
therefore the ECM will see high signal voltage.

As the engine warms, the sensor resistance becomes less, and the voltage drops. At normal engine
operating temperature {85°C to 95°C) the voltage will measure about 1.5 to 2.0 volts at the ECM,

Test Description: Numbers below refer to circled ~ Diagnostic Aids:
numbers on the diagnostic chart.

1. Code 15 will set if: A "Scan” tool reads engine temperature in degrees
& Engine running longer than 30 seconds. centigrade, After engine is started the temperature
e Coolant temp. less than -30°C (-22°F), for 3 should rise steadily to about 90°C then stabilize when
seconds. ) thermostat opens.
2. This test simulates a Code 14. If the ECM If Code 21 is also set, check CKT 452 for faulty
recognizes the low signal voltage, (high wiring or connections. Check terminals at sensor for
temperature) and “Scan” reads 1307C or above, the good contact.

ECM and wiring are QK. Refer to “Intermittents” in Section “B".
3. This test will determine if CKT 410 is open. There

should he 5 volts present at sensor conneclor if

measured with a DVM.

1969 I5UZL "KT" TROOPER




DRIVEABILITY AND EMISSIONS 6E2-A-27

CODE 15

COOLANT TEMPERATURE SENSOR CIRCUIT
(LOW TEMPERATURE INDICATED)

2.8L (VINR) “KT” (TB})

@ @ DOES "SCAN” TOOL DISPLAY COOLANT TEMPERATURE OF -30°C OR LESS?

YES
@ ¢ DISCONNECT SENSOR. CODE 15 IS INTERMITTENT. IF NO
® JUMPER HARNESS TERMINALS TOGETHER. ADDITIONAL CODES WERE STORED, REFER
® “SCAN“ TOOL SHOULD DISPLAY 130°C OR MORE. TO “DIAGNOSTIC AIDS” ON FACING PAGE.
DOES IT?
NO YES
@ ® JUMPER CKT 410 TO GROUND. | FAULTY CONNECTION OR SENSOR.
¢ “SCAN” TOOL SHOULD DISPLAY OVER 130°C.
DOES IT?
YES | NO
OPEN SENSOR GROUND OPEN CKT 410, FAULTY
CIRCUIT, FAULTY CONNECTIDN CONNECTION AT ECM, OR
OR FAULTY ECM. FAULTY ECM.

DIAGNOSTIC AID

COOLANT SENSOR
TEMPERATURE TO RESISTANCE VALUES
7 (APPROXIMATE)
*F C OHMS
210 100 185
160 70 450
100 38 1,800
70 20 3,400
a0 a 7,500
20 7 13,500
0 -8 25,000
40 40 100,700
9-28-88
CLEAR CODES AND CONFIRM "CLOSED LOOP” OPERATION AND NO “CHECK ENGINE” LIGHT. 95 6026-6E
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6E2-A-28 DRIVEABILITY AND EMISSIONS

FRONT VIEW
OF CONNECTOR “’S‘E‘;"%‘:“
4528LK —] D2 —“°—i SENSOR
* I —L—GrouND
‘ IDLE —lp A .
E
Tpg';%gi el B 417 BLU/RED -4 €13 § TPS SIGNAL
SENSOR
WOT ety ¢ I 416 GRN/YEL ] €14 | SV REFERENCE
TOMaP
SENSOR
8-25-88
8387 95 5766-6F

CODE 21

THROTTLE POSITION SENSOR (TPS) CIRCUIT
(SIGNAL VOLTAGE HIGH)

2.8L (VINR) “KT" (TBI)

The throttle position sensor (TPS) provides a voltage signal that changes relative to the throttie blade.
Signal voltage will vary from about .5 at idle to about 5 volts at wide open throttle.
The TPS signal is one of the most important inputs used by the ECM for fuel control and for most of the

Circuit Description:

ECM control outputs.

Test Description: Numbers below refer to circled

numbers on the diagnostic chart.

1, Code 21 will set if;
® TPSsignal voltage is greater than 2.5 volts,
® All conditions met for 8 seconds.
® MAPless than 52 kPa.

2. With the TPS sensor disconnected, the TPS
voltage should go low if the ECM and wiring are
OK.

3. Probing CKT 452 with a test light to 12 velts
checks the sansor ground CKT. A faulty sensor
ground wili cause a Code 21.

1989 ISUZU “KT” TROOPER

Diagnostic Aids:

A "Scan™ tool reads throttle position in valts,
Should read less than 1.25 volts with throttle closed
and ignition "ON” or at idle. Voltage should inerease
at a steady rate as throttie is moved toward WOT.

An open in CKT 452 will resull in a Code 21.

Refer to “Intermittents” in Section "B”,




DRIVEABILITY AND EMISSIONS 6E2-A-29

CODE 21

THROTTLE POSITION SENSOR (TPS) CIRCUIT

(SIGNAL VOLTAGE HIGH)
2.8L (VINR) "KT" (TBi)

@ ® THROTTLE CLDSED.
DOES "SCAN* TOOL HSPLAY TPS OVER 2.5 VOLTS?

YES

NO

T

@ » DISCONNECT SENSOR. "SCAN" TODL SHOULD

DISPLAY TPS BELOW .2 VOLT (200mV/}.

CODE 21 IS {INTERMITTENT. IF NO ADDITIONAL CDDES WERE
STORED, REFERTO “DIAGNOSTIC AID5” DN FACING PAGE.

DOES iT?
i |
YES NO

@ & PROBE SENSOR GROUND CIRCUIT CKT 417 SHORTED TO VOLTAGE
WITH A TEST LIGHT CONNECTED YO OR
BATTERY VOLTAGE. FAULTY ECM.
LIGHT “ON* LIGHT "OFF” |
FAULTY CONNECTION OPEN SENSOR GROUND CIRCUIT
OR OR
SEMSOR, FAULTY ECM.
9-18-88
CLEAR CODES AND CONFIRM "CLOSED LOOP* DPERATION AND NO "CHECK ENGINE” LIGHT. 9% 6000-6E
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6E2-A-30 DRIVEABILITY AND EMISSIONS

ECM
FRONT VIEW
OF CONNECTOR TOSCE?E@NT
452 BLK —1 D2 —l SENSOR
——— GRQUND
IDLE — A
rositon 1 TPS SIGNAL
POSITION B 217 BLURED ~—f €13 5
SENSOR |
wor » c \& I . 216 GRN/YEL —] €12 § 5V REFERENCE
TO MAF
SENSOR
8-26-88
6-3.87 95 5706-5E

CODE 22

THROTTLE POSITION SENSOR (TPS) CIRCUIT
(SIGNAL VOLTAGE LOW)

2.8L (VINR) “KT"” (TBI)
Circuit Description:

The throttle position sensor {TPS) provides a voltage signal that changes relative to the throttle blade,
Signal voltage will vary from about .5 at idle to about 5 volts at wide epen throttle.
. The TPS signal is one of the most important inputs uged by the ECM for fuel control and for most of the
ECM control outputs.

Test Description: Numbers below refer to circled  Diagnostic Aids:
numhers on the diagnostic chart,.

1. Code 22 will set if: A “Scan” too! reads throttle position in wvolts.
¢ Engineis running Should read less than 1.25 volts with throttle closed
¢ TPSsignal voltage is less than about .2 volt for and ignition "ON" or at idle. Voltage should increase

2 seconds. at a steady rate as throttle is moved toward WOT,

2. Simulates Code 21: (high voltage) If the ECM An open or short to ground in CKTs 416 or 417
recognizes the high signal voltage then the ECM will result in a Code 22,
and wiring are OK, If a Code 22 is also set check CKT 416 carefully for

3. This simulates a high signal voltage to check for apen or short to ground.
an open in CKT 417, The “Sean” tool will not read Refer to "Intermittents” in Section "B”.

up te 12 volts, but what is important is that the
ECM recognizes the signal an CKT 417,

4. There should be 5 volts at terminal "C” if
measured with a DVM when ignition is "ON.”

1889 ISUIU “KT" TROOPER




DRIVEABILITY AND EMISSIONS 6E2-A-31

CODE 22

THROTTLE POSITION SENSOR (TPS) CIRCUIT
(SIGNAL VOLTAGE LOW)

2.8L (VIN R) "KT" (TBI)

@ * THROTTLE CLOSED.
DOES “SCAN" DISPLAY TPS .2V (200 mV} OR BELOW?

[res | [wo]

@ ¢ DISCONNECT TPS SENSOR. ¢ CODE22ISINTERMITTENT.
¢ JUMPER CKTS 416 & 417 TOGETHER. IF NO ADDITIONAL CODES WERE STORED, REFER TO
"SCAN" SHOULD DISPLAY TPS OVER 4.0 V {4000 mV). "DIAGNOSTIC AIDS” ON FACING PAGE.
DOESIT?

[vo] s

@ © PROBE CKT 417 WITH A TESTLIGHT @ ¢ REFERTOFACING PAGE FOR
CONNECTED TOBATTERY VOLTAGE. SPECIFIC INSTRUCTIONS.
“SCAN” TOOL SHOULD DISPLAY TPS OVER
4.0V {4000 mv).
DOESIT?

ves | o |

CKT 417 OPEN OR SHORTED TO GROUND, OR
S:T 416 OPEN OR SHORTED TO GROUNO SHORTED TO SENSOR GROUNO CIRCUIT

OR
FOT‘U"" CONNECTION FAULTY ECM CONNECTION

OR
FAULTY ECM. FAULTY ECM.

9-29-88
CLEAR COOES ANO CONFIRM “CLOSED LOOP” OPERATION ANO NO "CHECK ENGINE” LIGHT. 95 6030-6E
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~ 6E2-A-32 DRIVEABILITY AND EMISSIONS

ECM
Ta P
VEHICLE y V55 SIGNAL
B 200 YEL ""‘l_A_ _DV\/V
SPEED SPEED B YEL0O3 —f A10 Bs
SENSOR 1 BUFFER
{rm a a61ppL —{ C
GENERATOR) |
8-19-88 ,
8-26-88 95 5727-5E i

CODE 24

VEHICLE SPEED SENSOR (VSS) CIRCUIT
2.8L (VINR) "KT" (TBI)
Circuit Description:

The ECM applies and monitors 12 volts on CKT yellow 03. CKT yellow 03 connects to the vehicle speed
sensor which alternately grounds CKT yellow 13 when drive wheels are turning. This pulsing action takes
place about 2000 times per mile and the ECM will ealculate vehicle speed based on the time between “pulses.”

"Scan” reading should closely match with speedometer reading with drive wheels turning. Disregard a
Code 24 set when drive wheels are not turning.

Test Description: Numbers below refer to circled ~ Diagnostic Aids:
numbers on the diagnostic chart.

1. Code 24 will set if vehicle speed equals 0 mph “Scan” should indicate a vehicle speed whenever
when: the drive wheels are turning.
® Engine speed is between 1200 and 4400 rpm If all OK, refer to “Intermittents” in Section "B”.

8 TPSis less than 2% (closed throttie)

¢ Low ioad condition (high vacuum}. Less than
25 kPa.

¢ All conditions met for 5 seconds.

These conditions are met during a road load

deceleration. Disregard Code 24 that sets when

drive wheels are not turning.

2. B-12 volts, at the I/P connector, indicates CKT
vellow 03 ig open between the /P connector and
the VS8, or there is a faunlly vehicle speed sensor.
A voltage of less than 1 volt, at the I/P connector,
indicates that CKT yellow 03 wire 1s shorted to
ground. If, afler disconnecting CKT yellow 03 at
the vehicle speed sensor, the voltage reads above
10 volts, the vehicle speed sensor is faulty. If
voltage remains less than 8 volts, then CKT
yellow 013 wire is grounded. If yellow 03 is not
grounded, there is a faulty connection at the ECM,
or a faulty ECM,
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DRIVEABILITY AND EMISSIONS 6E2-A-33

NOTE: DISREGARD CODE 24 IF SETWHEN DRIVE WHEELS ARE NOT TURNING,

CODE 24

VEHICLE SPEED SENSOR (VSS) CIRCUIT
2.8L (VINR} “KT” (TBI)

¢ ASSUMES SPEEDOMETER IS WORKING OK,
RAISE DRIVE WHEELS.
@ WITH ENGINE {DLING IN GEAR, “SCAN" SHOULD
DISPLAY pPH ABCVE 0.
DOESIT?

Elo:]

IGNITION " OFF.*

DISCONNECT VS5 BUFFER

IGNITIOM “ON.”

BACK PROBE P CONNECTOR TERMINAL
YOLTMETER TO GROUND.

SHOULD DISPLAY 10 VOLTS OR MORE.
DOESITY

@ & 6 8

CODE 2415 INTERMITTENT. i{FNO
ADDITIONAL CODES WERE STORED,
REFERTO " DIAGNOSTIC AIDS

ON FACING PAGE .

YES

CIRCLIT YELLOW 03 OPEN BETWEEN 1P
CONNECTOR AND V55 BUFFER CDNNECTQOR QR
FAULTY BUFFER.

CLEAR CODES AND CONFIRM “CLOSED LOOP * OPERATION AND NO “CHECK ENGINE™ LIGHT. 95 5728.5E

CIRCUIT YELLOW (03 SHORTED TO GROUND,
OPEN BETWEEN ECM AND I CONNECTOR
ORFAULTY ECM.

11-21-88
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6E2-A-34 DRIVEABILITY AND EMISSIONS -

ECM
e IGN.
TO EGR VALVE oM 1

— ol | — ENGINE
e ;; ___________ VACUUM T0A G, FUSE
' T pxpaprr t
) G, "
1 7 1
| EGR A -
! SOLENOID S A |— BLKMWHT 125
I NC -
i .2 < B 435 GRN aq e
' I L] C BRN BY {NOTUSED ]—_.,,
' =
] D [ BLKWHT
| VEMTFILTER CONTROL ! I
! CIRCUITRY | =
L o o o o e ot i - El

EVRV SOLENOID ASSY.

10-3-88
8-26-88 95 5729-6E

CODE 32

EGR SYSTEM FAILURE
2.8L (VINR) “KT” (TBI)

Circuit Description:

The ECM operates a solenoid to control the exhaust gas recirculation (EGR) valve. This solenoid is
normally closed. By providing a ground path, the ECM energizes the solenoid which then allows vacuum to pass
to the EGR valve.

The ECM monitors EGR effectiveness by de-energizing the EGR control solenoid thereby shutting “OFF”
vacuum to the EGR valve diaphragm. With the EGR valve closed, fuel integrator counts will be greater than
they were during normal EGR operation. If the change is not within the calibrated window, a Code 32 will be
set.

The ECM will check EGR operation when:

e Vehicle speed is above 50 mph.

e Engine vacuum is between 40 and 51 kPa.

® No change in throttle position while test is being run.

Test Description: Numbers below refer to circled ~ Diagnostic Aids:
numbers on the diagnostic chart,
1. With the ignition "ON,” engine stopped, the @ Before replacing ECM, use an ochmmeter and

solencid should not be energized and vacuum check the resistance of each ECM controlled relay

should not pass to the EGR valve. Grounding the and solenoid coil.

diagnostic terminal will energize the solenoid and See ECM wiring diagram for coil terminal

allow vacuum to pass to valve. identification of sclenoid(s) and relay(s) to be
2. Checks for plugged EGR passages. If passages are checked.

plugged, the engine may have severe detonation Replace any solenoid where resistance measures

on acceleration. less than 20 ohms.

3. The vehicle must be driven during this test in
order to produce sufficient engine load to operate
the EGR. Lightly accelerating (approximately 1/4
throttle) will produce a large and stable enough
reading to determine if the ECM is commanding
the system "ON.”

1989 1SUZU “KT" TROOPER




DRIVEABILITY AND EMISSIONS 6E2-A-35

IF ANY OTHER CODES ARE STORED, DIAGNOSE THEM FIRST. CODE 32
j HIBITS A ROUGH OR INCDRRECT IDLE, REPAIR
IDLE COMPLAINT FIRST, SEE SECTION *8". EGRSYSTEM FAILURE

2.8L (VINR) “KT" (TBI)

@ e DiSCONMNECT EGR SOLENDID VACUUM HOSE {MANIFOLD

SIDE).

& CHECK VACUUM SOURCE TO SOLENQID (if NOT DK,
REPAIR).

@ CHECK VACUUM HOSE BETWEEN SDLENOID AND VALVE

FGR RESTRICTIONS.

IMSTALL A HAND HELD VACUUM PUMP WITH GAGE ON

MANIFOLD SIOE OF EGR SOLENOID.,

IGNITION “ON" ENGINE STOPPED.

MAGNOSTIC TERMINAL GROUNDED.

APPLY VACLIUM.

OBSERVE EGR VALVE.

VALVE SHOULD MOVE. DOES IT?

*e BER

® INSTALL A VACUUM GAGE IN @ ® PLUG VACUUM HOSE FROM THROTTLE BODY.
VACLILM LINE AT VALVE. ® REMOVE GROUND FROM DMAGNOSTIC TERMINAL.
s REPEAT TEST. 8 START AND IDLE ENGINE.
* DOES GAGE INDICATE VACUUM? & LiIFTUP ON EGR VALVE AND OBSERVE iDLE.
|
U;_! Eé:{] [ ioLe roucHERs |
1 1
* DISCONNECT SOLENOID REPLACE )
Zonneeron cenunve, | ()2 comecrecnsouman, | o wmove eon e
® PROBE HARMESS ® CHECK PASSAGES
CONNECTOR T ERMINAL T e s bounye: FOR BEING PLUGGED.
a
“A“ WITH A TEST LIGHT T AT ar AL OPERATING IFNOTPLUGGED
TO GROUND. ® PUT TRANSMISSION IN GEAR. REPLACEEGRVALVE.
. @ LIGHTLY ACCELERATE FROM A
. STOP.
LIGHT "ON" LIGHT "OFF’ ¢ OBSERVE VACUUM GAGE,
- SHOULD BE LESS THAM 107
COMNECT A TESTLIGHT REPAIR OPEN VACUUM,
BETWEEN HARNESS i¥ CKT 439,
COMNECTOR TERMINALS
”A" & “D“,,
; ] OK ! NOT OK
LIGHT "ON" LIGHT “OFF"
® COMMECT TESTLKGHT REPAIR OPEN NO TROUBLE FOUMND. OVER 10~
BETWEEN HARNESS IN GAOUMD SEE “INTERMITTENTS” | | vACUUM
CONNECTOR TERMINALS CKT. IN SECTION "B". i
ﬂAﬂ & "B&.
@ GROUND DIAGNOSTIC REPLACE
TERMINAL, EGR FILTER.
LIGHT "ON" LIGHT “OFF"
| REPLACE SOLENOID. ] OPEM CKT 435 OR
: FAULTY ECM. SEE
"LIAGNOSTIC AIDS”
ON FACING PAGE,
9-28-86
CONFIRM “CLOSEDG LODP® OPERATION AND NO “CHECK ENGINE™ LIGHT. 95 5615-6F
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6E2-A-36 DRIVEABILITY AND EMISSIONS

MAP SENSOR
_D 2R ECM
AB C
TO TPS
MANIFOLD SENSOR
ABSOLUTE ==~ 1
(l::'féjb’:n% o 416 GRNYEL —] c1a FAMN— svrer
432LTGRN ——] C11 |— maP siGNAL
as5PNK —1AT1 ] (cucon
— GROUND
8-28-88
6-25-87 95 5787-6E

CODE 33

MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR CIRCUIT
{SIGNAL VOLTAGE HIGH - LOW VACUUM)
2.8L (VINR) “KT" (TBI)
Circuit Description:

The manifold absolute pressure sensor (MAP) responds to changes in manifold pressure (vacuum). The
ECM receives this information as a signal voltage that will vary from about 1-1.5 volts at idle to 4-4.5 volts at
wide open throttle.

A “Scan” displays manifold pressure in volts. Low pressure (high vacuum) reads a low voltage while a high
pressure (low vacuum) reads a high voltage.

If the MAP sensor fails the ECM will substitute a fixed MAP value and use the throttle position sensor

(TPS) to control fuel delivery.

Test Description: Numbers below refer to circled ~ Diagnostic Aids:
numbers on the diagnostic chart.

1. Code 33 will set when: If idle is rough or unstable refer to “Symptoms” in
e Signal is too high, (kPa greater than 68 kPa), Section "B” for items which can cause an unstable
for a time greater than 5 seconds. idle.
© TPSlessthan 4%. An open in CKT 455 or the connection will result
Engine misfire or a low unstable idle may set Code ina Code 33.
33. Disconnect MAP sensor and system will go With the ignition “ON” and the engine stopped,
into backup mode. If the misfire or idle condition the manifold pressure is equal te atmospheric
remains, see "Symptoms” in Section “B”. pressure and the signal voltage will be high. This
2. If the ECM recognizes the low MAP signal, the information is used by the ECM as an indication of
ECM and wiring are OK. vehicie altitude and is referred to as BARO.

Comparison of this BARO reading with a known good
vehicle with the same sensor is a good way to check
accuracy of a “suspect” sensor. Reading should be the
same T .4 volt.

Refer to “Intermittents” in Section “B”.
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DRIVEABILITY AND EMISSIONS 6E2-A-37

CODE 33

MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR CIRCUIT
(SIGNAL VOLTAGE HIGH - LOW VACUUM)

2.8L (VINR) “"KT” (TBI)

{F ENGINE IDLE IS ROUGH, UNSTABLE OR INCORRECT,
CORRECT BEFORE USING CHART.

SEE SYMPTOMS IN SECTION B.

ENGINE IDLING.

DOES “SCAN™ DISPLAY A MAP OF 4.0 VOLTS OR OVER?

IGNITION “OFF”,
DISCONNECT MAP SENSOR ELECTRICAL CONNECTOR.
IGNITION "ON".

“SCAN” SHOULD READ A VOLTAGE OF 1 VOLT OR LESS.

DOESIT?

CDDE 33 ISINTERMITTENT.

IF NO ADDITIONAL CODES WERE
STORED, REFER TO “"DIAGNOSTIC
AIDS " ONFACING PAGE.

PROBE CKT 455 WITH A TEST LIGHT TO 12 VOLTS.
TEST LIGHT SHOULD LIGHT.
DOES iT?

FAULTY ECM.

CKT 432 SHORTED TO VOLTAGE,
SHORTED TO CKT 416, OR

YES

PLUGGED OR LEAKING
SENSOR VACUUM HOSE OR
FAULTY MAP SENSOR.

| OPEN CIRCUIT 455.

IGNITION “ON” ENGINE STOPPED VOLTAGES

ALTiTUDE

Meters Feet

Below 305 8elow 1,000

305--- 610 1,000--2,000

610---914 2,000--3,000

914--1219  3,000--4,000
1219--1524 4,000--5,000
1524--1829 5.000--6,000
1829--2133 6,000--7,000
2133--2438 7.000--8,000
2438--2743 8,000--9,000
2743--3048 9,000--10,000

LOW ALTITUDE = HIGH PRESSURE = HIGH VOLTAGE

VOLTAGE RANGE

3.8---5.5V
3.6---3.3V
3.5--5.1V
3.3---5.0V
3.2---4.8V
3.0---4.6V
2.9---4.5V
2.8---4.3V
2.6---4.2V
2.5--4.0V

75 3796-6E
7-22-86
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6E2-A-38 DRIVEABILITY AND EMISSIONS

MAP SENSOR
—1 YV Y ECM
ABC c
TOTPS
MANIFOLD SENSOR
ABSOLUTE —3= 1
(VACOUND + 416 GRN/YEL —f €18 [~AMPA— s v rer
832 LTGRN — €11 }—— map sigNAL
SSEPNK ——TAN [ L o0
“= GROUND
B-28-88
6-25-87 95 5787-6E

CODE 34

MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR CIRCUIT
(SIGNAL VOLTAGE LOW - HIGH VACUUM)

2.8L (VINR) "KT" (TBIi)

Circuit Description:

The manifold absolute pressure sensor {(MAP) responds to changes in manifold pressure {vacuumj. The
ECM receives this information as a signal voltage that will vary from about 1-1.5 volts at idle to 4-4.5 volts at

wide open throttle.

I the MAP sensor fails the ECM will substitute a fixed MAP value and use the throttle position sensor

{TPS) to control fuel delivery.

Test Description: Numbers below refer to circled

numbers on the diagnostic chart.

1. Code 34 will set when:

& Signal is too low (kPa less than 14) and engine
running less than 1200 rpm.
OR
¢ Engine running greater than 1200 rpm.
® Throttle pogition greater than 21% (over 1.5
volts},

2, If the ECM recognizes the high MAP gignal, the
ECM and wiring are OK.

3. The "Scan” teol may not display 12 voits. The
important thing is that the ECM recognizes the
voltage as more than 4 volts, indicating that the
ECM and CKT 432 are OK.

1989 SUZU “KT” TROOPER

Diagnostic Aids:

An intermittent open in CKT’s 432 or 416 will
resultin a Code 34. _

With the ignition “ON” and the engine stopped,
the manifold pressure is equal te atmospheric
pressure and the signal voltage will be high. This
information is used by the ECM as an indication of
vehicle altitude and is referred to as BARO.
Comparison of this BARO reading with a known goeoed
vehicle with the same sensor is a good way to check
accuracy of a "suspeet” sensor. Reading should be the
same ¥ .4 volt.

Also CHART C-1D can be used to test the MAP
SENSOT.

Refer to “Intermittents” in Section "B™.




DRIVEABILITY AND EMISSIONS 6E2-A-39

MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR CIRCUIT

CODE 34

(SIGNAL VOLTAGE LOW - HIGH VACUUM)
2.8L (VIN R) “KT" (TBI)

@ & ENGINE IDLING.

DOES “SCAN” TOOL DISPLAY MAP VOLTAGE BELOW .25 VOLT?

YES

@ & |GNITION “OFF.” CODE 34 1S INTERMITTENT.
® DISCONNECT SENSOR ELECTRICAL CONNECTOR. IF NO ADDITIONAL CODES WERE
& JUMPER HARNESS TERMINALS “B" TO*C". STORED, REFER TO "DIAGNOSTIC
® |GNITION “ON.” AIDS” ON FACING PAGE.
® MAP VOLTAGE SHOULD READ OVER 4 VOLTS.
DOES IT?

Elcﬂ

=

@ & IGNITION “OFE."

REMOVE JUMPER WIRE.
® PROBE TERMINAL “B" (CKT 432) WITH A TEST

LIGHT TO BATTERY VOLTAGE.
& |GNITION “ON.”
® “SCAN” TOOL SHOULD READ OVER 4 VOLTS.
DOES IT?

FAULTY CONNECTION
ORSENSOR.

£l

5 VOLT REFERENCE CIRCUIT OPEN OR
SHORTED TO GROUNO OR FAULTY ECM.

CKT 432 OPEN

OR

CKT 432 SHORTED TO GROUND

OR :

CKT 432 SHORTED TO SENSOR GROUND
OR

FAULTY ECM.

MAP SENSOR VOLTAGE V5. ALTITUDE WITH
IGNITION “ON” AND ENGINE “OFF"

ALTITUDE

Meters Feet

Below 305 Below 1,000

305---610 1,000--2,000

610---914 2,000--3,000

913--1219 3,000--4,000
1219--1524 4,000--5,000
15241829 5.000--6,000
1829--2133 6,000--7,000
2133--2438 7,000--8,000
2438--2743 8,000--9,000
2743--3048 9,000--10,000

LOW ALTITUDE = HIGH PRESSURE = HIGH VOLTAGE

VOLTAGE RANGE

3.8---5.5V
3.6---5.3V
3.5---3.1V
3.3---5.0V
3.2---4.8V
3.0---4.6V
2.9---4.5V
2.8---4.3V
2.6---4.2V
2.5---4.0V

8-4-88
®753211-6E
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CODE 42

ELECTRONIC SPARK TIMING (EST) CIRCUIT
2.8L (VINR) "KT” (TBl)
Circuit Description:

When the system is running on the ignition module, that is, no voltage on the bypass hne the ignition
module grounds the EST signal. The ECM expeets to see no voltage on the EST line during this condition. If it
sees a voltage, it sets Code 42 and will not go into the EST mode.

When the rpm for EST is reached (about 400 rpm), and bypass voltage applied, the EST should no lenger be
grounded in the ignition module so the EST voltage should be varying.

If the bypass line is open or grounded, the ignition medule will not switch to EST mode so the EST voltage
will be low and Code 42 will be set.

If the EST line is grounded, the ignition module will switeh to EST, but because the line is grounded there
will be no EST signal. A Code 42 will be set.

Test Description: Numbers below refer to circled 4.
numbers on the diagnostic chart.

The module did not switeh and this step checks for:
¢ EST CKT 423 shorted to ground.

1.

" ignition module.

Code 42 means the ECM has seen an open or short
to ground in the EST or bypass circuits. This test
confirms Code 42 and that the fault causing the
code is present.

Checks for a normal EST ground path through the
An EST CKT 423 shorted to
ground will also read less than 500 ohms;
however, this will be checked later.

As the test light voltage touches CKT 424, the
module should switch causing the ohmmeter to
“overrange” if the meter is in the 1000-2000 ohms
position. Selecting the 10-20,000 ohms position
will indicate above 5000 ohms. The important
thing is that the module "switched”.

1989 ISUZU “KT" TROOPER

e Bypass CKT 424 open.
¢ Faulty ignition module connection or module.

5. Confirms that Code 42 is a faulty ECM and not an ~
intermittent in CKTs 423 or 424,
Diagnostic Aids:

If a Code 42 was stored and the customer

complains of a “hard start,” the problem is most likely
a grounded EST line (CKT 423).

The “Scan” tool does not have any ability to help

diagnose a Code 42 problem.

A PROM not fully seated in the ECM can result in

a Code 42,

Refer to “Intermittents” in Section “B”,



DRIVEABILITY AND EMISSIONS 6E2-A-41

CODE 42

ELECTRONIC SPARK TIMING (EST) CIRCUIT
2.8L (VINR) “KT" (TBI)

@ a CLEAR CODES.
® [DLE ENGINE FOR 1 M!HUTE oR unm. CODE 42 SETS.
DOES CODE 42 S€T?
* IGNITION “OFF”, = | COOE 42 INTERMITTENT. REFER TO
& DISCONNELT ECM CONNECTOIS “"DMAGNOSTIC AIDS™ ON FACING PAGE.
® IGNITION “ON". - -
¢ OHMMETER SELECTGA SWITCH i THE 1000 TO 2000
OHMS RANGE.
« PROBE ECM HARNESS CONNECTOR CKT423 WITH AN
OHMMETER TO GROUND.
T SHOULD READ LESS THAN 1000 OHMS,
DOES IT?
_.] , -
» PROBE ECM HARNESS CONMECTOR CKT 424 WITH OPEN CXT 423, FAULTY CONNECTION
ATESTLIGHT TOBATTERY VOLTAGE. OR FAULTY IGNIiTION MODULE.
 LiGHT “OFF* ] UGHT “ON"
@ ® WITH OHMMETER STILL CONNECTED TQ ECM HARNESS CKT * DISCONNECT IGNITION MODULE 4-WAY CONNECTOR. ﬂ
423 AND GROUND, AGAIN PROBE ECM HARNES S CXT 424
WITH THE TEST LIGHT CONNECTED TO BATTERY VOLTAGE.
{AS TEST LIGHT CONTACTS CKT 424, RES{STANCE SHOULD — —
SWITCH FROM UNDER 100D TO OVER 2000 OHMS, } L‘_'I‘i’_"_ﬂ_’ LIGHT "OFF
DOES IT?
I CKT 424 SHORTED FALLTY IGNITION
: TO GROUND. MODULE.
w
NO : YES
|
® DISCONMECT DIST.4-WAY CONMECTOR . NOTE (5} # RECONNECT ECM AND IDLE ENGINE FOR
OHMMETER THAT {5 STILLCONNECTED TO CKT 423 AND ONE MINUTE QR UNTIL CODE 42 SETS.
GROUND. RESISTANCE SHOULD HAVE GONE HiGH {OPEN DOES CODE SET?
CIRCUIT}.
DOES (T?
I
- 1
YES NO YES NO
|
CKT 424 OPEN, FAULTY CKT 423 FAULTY ECM CODE 42 INTERMITTENT.
CONNECTIONS OR FAULTY SHORTED TO REFERTO "OIAGNQSTIC
IGNITION MODULE. GROWND. AIDS” ON FACING PAGE.
. 9-26-88
CLEAR CODES AND CONFiRM ” CLOSED LOOP” OPERATION AND NG “CHECK ENGINE” LIGHT. 95 5027-6E
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6E2-A-42 DRIVEABILITY AND EMISSIONS

ECM
W
— A
[N B } BLK/BLU ——» TO TERM 3 MAIN RELAY
ESC m:“':.::[ SPARK
C 485 BLK
7 &
MODLULE _—— ~ 8 :fgn :{J
—— 48 (ESC)
E |~ 496 GRY
J

ENGIME
GROUND 9-27-88

95 5730-6E

2-12-87

CODE 43

ELECTRONIC SPARK CONTROL (ESC) CIRCUIT

2.8L (VINR) “KT" (TBI)
Circuit Description:

Electronic spark control is accomplished with a module that sends a voltage signal to the ECM. As the
knock sensor detects engine knock, the voltage from the ESC module to the ECM drops, and this signals the
ECM to retard timing. The ECM will retard the timing when knock is detected and rpm is above about 900
Fpm.
Code 43 means the ECM has been low voltage at CKT 485 terminal “B7” for longer than 5 seconds with the
engine running or the system has failed the functional check.

This system performs a functional check once per start up to check the ESC system. To perform this test the
ECM will advance the spark when coolant is above 95°C and at a high load condition (near W.QO.T.). The ECM
then checks the signal at “B7” to see if a knock is detected. The functional check is performed ence per start up
and if knock is detected when coolant is below 95°C (194°F) the test has passed and the funetional check will not
be run. If the functional check fails, the "Service Engine Soon” light will remain "ON” until ignition is turned
*OFF” or until a knock signal is detected.

Test Description: Numbers below refer to circled 5 I CKT 496 is routed to close to secondary ignition
numbers on the diagnestic chart. wires the ESC module may see the interference as

1. If the conditions for a Cude 43 are present the

“Scan” will always display “yes.” There should
not be a knock at idle unless an internal engine
problem, or a system problem exists.

CKT 485 remains low this test should cause the
signal on CKT 485 to go high. The 12 volts signal
should be seen by the ECM as “no knock” if the

a knock signal.

This checks the ground circuit to the module. An
open ground will cause the voltage on CKT 485 to
be about 12 volts which would cause the Code 43

2. This test will determine if the system is functional test to fail.
functioning at this time. Usually a kneck signal Contacting CKT 496 with a test light to 12 volts
can be generated by Lapping on the right exhaust should generate a knock signal. This will
manifold. If no knock signal is generated try determine if the ESC medule is operating
tapping on block close to the area of the sensor. correctly.

3. Because Code 43 sets when the signal voltage on

Diagnostic Aids:

Code 43 can be caused by a faully connection at

the knock sensor at the ESC module or at the ECM.
Also check CKT 485 for possible open or short to
ground.

Refer to “Intermittents” in Section “B*.

ECM and wiring are OK.

4. This test will determine if the knock signal is
being detected on CKT 496 or if the ES( medule is
at fault,

1989 1ISUZU "KT” TROOPER



DRIVEABILITY AND EMISSIONS 6E2-A-43

CODE 43

()[s eneme o ELECTRONIC SPARK CONTROL (ESC) CIRCUIT
® “SCAN" SET ON KNOCK SIGNAL. 2.8L (VINR) “KT” (T8I)
IS THERE A KNOCK SIGNAL INDICATED?

YES -

@ ® DISCONNECT ESC MODULE. @ ® ENGINE IDLING.
¢ ENGINE IDLING. © TAPENGINE BLOCK iN AREA OF KNOCK SENSOR,
e PROBE HARNESS TERMINAL “C" (CKT ® 1S A KNOCK SIGNAL INDICATED WHILE TAPPING
AB5) WITH A TEST LIGHT CONNECTED ON ENGINE?
TO 12 VOLTS. _
AFTER 5 SECONDS, DOES “SCAN" : ;
DISPLAY A KNOCK SIGNAL? YES
@' ® DISCONNECT £SC MODULE. CODE 43 IS INTERMITTENT. IF
@ PROBE HARNESS TERMINAL NO ADDITIONAL CODES WERE
E:ZI “D" (CKT 486) WITH A TEST STORED, REFER TO “DIAGNOS-
LIGHTTO 12 V. TIC AIDS™ ON FACING PAGE.
& IGNITION “"ON.” CKT 485 OPEN, T
® PROBE TERMINAL SHORTED TO :
“B” {CKT BLK/AWHT GROUND, OR
125) WITH A TEST FAULTY ECM. ;
LIGHT TO GROUND. '
@ RECONNECT ESC MODULE. REPAIR OPEN
DISCONNECT KNOCK SENSOR. GROUND CKT 486.

ENGINE IDLING.

MOMENTARILY TOUCH KNOCK

SENSOR HARNESS (CKT 456) WITH

A TESTLIGHT TO 12V.

® EACH TIME THE TEST LIGHT
CONTACTS CKT 496, A KNOCK
SIGNAL SHOULD BE GENERATED.

8 IS A KNOCK SIGNAL INDICATED

WITH "SCAN?
L
YES
FAULTY CONNECTION AT SENSOR CKT 496 OPEN, SHORTED TO
OR FAULTY KNOCK SENSOR, GROUND, FAULTY CONNEC-

i _ TION AT ESC MODULE, OR

FAULTY ESC MODULE.
| LIGHT "ON" i LIGHT "OFF”

@ ® REMOVE CKT 496 FROM CONNECTOR. [ OPEN CKT BLIGWHT 125 ]
® RECONNECT ESCMODULE.
@® ENGINE IDLING.
IS THERE A KNOCK SIGNAL INDICATED?

FAULTY CONNECTION ‘ @ @ JF AN AUDIBLE KNOCK CAN BE HEARD,

OR ESC MODULE. REPAIRINTERNAL ENGINE PROBLEM. IF OK,
CHECK FOR ROUTING OF WIRE FROM KNOCK
SENSOR TO ESC MODULE FOR PICKING UP
FALSE KNOCK SiGNALS FROM AN ADJACENT
WIRE. REROUTE AS NECESSARY. IF ROUTING
{5 CORRECT, REPLACE KNOCK SEMSOR.

8-19-88
95 5731-6E
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6E2-A-44 DRIVEABILITY AND EMISSIONS

<

OXYGEN {0, }5ENSOR

ENGINE

EXHAUST GROUND

7-36-87

ECM
YEL/BLU 412 p7 b— 02SENSOR
SIGNAL
= CIRCUIT

8-29-88
95 5692-6E

CODE 44

OXYGEN SENSOR CIRCUIT
(LEAN EXHAUST INDICATED)

2.8L (VIN R) “KT"” (TBI)

Circuit Description:
The ECM supplies a voltage of about .45 volt between terminals “D6” and “D7”. (If measured with a 10
megohm digital voltmeter, this may read as low as .32 voit.) The Og sensor varies the voltage within a range of
about 1 volt if the exhaust is rich, down through about .10 volt if exhaust is lean.

The sensor is like an open circuit and produces no voltage when it is below about 360°C (600°F) An open

sensor circuit or cold sensor causes “Open Loop” operation.

Test Description: Numbers below refer to circled
numbers on the diagnostic chart.

1. Code 44 is set when the Og sensor signal voltage
on CKT 412,
® Remains below .2 volt for 50 seconds.
© And the system is operating in “Closed Loop.”
Diagnostic Aids:

Using the “Scan,” observe the block learn values

at different rpm and air flow conditions to determine
when the Code 44 may have been set. If the conditions

for Code 44 exists the block learn values will be
around 150.

Oy Sensor Wire. Sensor pigtail may be
mispositioned and contacting the exhaust
manifold. :

Check for intermittent ground in wire bhetween
connector and sensor.

1989 ISUZU “KT" TROOPER

MAP Sensor. A (MAP) sensor output that causes
the ECM to sense a higher than normal vacuum
will cause the system to go lean. Disconnect the
MAP sensor and if the lean condition is gone,
replace the sensor.

Lean Injector(s).

Fuel Contamination. Water, even in small
amounts, near the in-tank fuel pump inlet can be
delivered to the injectors. The water causes a lean
exhaust and can set a Code 44.

Fuel Pressure. System will be lean if pressure is
too low. It may be necessary to monitor fuel
pressure while driving the car at various road
speeds and/or loads to confirm. See “Fuel System
Diagnosis” CHART A-7.

Exhaust Leaks. If there is an exhaust leak, the
engine can pull outside air into the exhaust and
past the sensor. Vacuum or crankcase leaks can
cause a lean condition.

If the above are OK, it is a faulty oxygen sensor.




DRIVEABILITY AND EMISSIONS 6E2-A-45

CODE 44

OXYGEN SENSOR CIRCUIT
(LEAN EXHAUST INDICATED)

2.8L (VINR) "KT” (TBI)

@ * RUN WARM ENGINE {75°C/167°F TD 95°C/203°F) AT 1200 RPM. -

* DOES "SCAN” TOOL INDICATE O, SENSOR VOLTAGE FIXED BELOW .35 VOLT {350 mv)?

YES NO

& DHSCONNECT O; SENSOR. CDDE 44 IS INTERMITTENT.

® WITH ENGINE IDLING, “SCAN" TOOL SHOULD iF NO ADDSTJONAL CODES WERE
DiSPLAY O, SENSDRVOLTAGE BETWEEN .35 VOLT STORED,REFERTO “DIAGNOSTIC
AND 55 VOLT {350 mV AND 550 mV). AIDS"” ON FACING PAGE.
DOES!IT?

YES . HO

REFERTO "DIAGNOSTIC CKT 412 SHORTED TO

AIDS™ QN FACING PAGE. GROUND OR FAULTY ECM.

CLEAR COUES AND CONFIRM “CLOSED LDOP” OPERATION AND NO "CHECK ENGINE™ LIGHT.

9-28-88
95 6025-6E
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6E2-A-46 DRIVEABILITY AND EMISS5IONS

7-10-87

ECM
({ YELBLU 412 —{p7 }— 02515(:::?"
| . WHT/GRN 413 "™} D¢ l 0., GROUND
T~ OXYGEN { O;} SENSOR } = zc?ncun
ENGINE @
EXHAUST GROUND ==

8-29-88
95 5621-6F

CODE 45

OXYGEN SENSOR CIRCUIT
(RICH EXHAUST INDICATED)

2.8L (VINR) “KT"” (TBN)

The ECM supplies a voltage of about .45 velt between terminals "D6” and “D7”. (If measured with a 10
megohm digital voltmeter, this may rend as low as .32 voit.} The Oy sensor varies the voltage within a range of
about 1 vplt if the exhaust is rich, down through about .10 volt if exhaust is lean.

The sensor is like an open circuit and produces no voltage when it is below about 360°C (800°F) An open

Circuit Description:

sensor circuit or cold sensor causes “0Open Loop” operation.

Test Description: Numbers below refer to circled
numbers on the diagnostic chart.
1. Code 45 is set when the Og sensar signal voltage or
CKT 412.
¢ Remains above .7 volt for 50 seconds; and in
“Closed Loop.”
e Engine time after start is 1 minute or more.
¢ Throttle angle greater than 2% (about .2 volt
abave idle voltage) but less than 25%.

Diagnaostic Aids:

Using the “Scan,” observe the block learn values at
different rpm conditions te determine when the Code
45 may have been set, If the conditions for Code 45
exists, The block learn values will bearound 115.
¢ Fuel Pressure. System will go rich if pressuare is too

high. The ECM can compensate for some increase.

However, if it gets too high, a Code 45 may be set.

See “Fuel System Diagnosis” CHART A-7.
¢ Leakinginjector. See CHART A-7.
¢ Check for fuel contaminated ail.

1989 1SUZY “KT” TROOPER

HEI Shielding. An open ground CKT 453 (ignition
system ref. low} may result in EMI, or induced
electrical "noise.” The ECM looks at this “noise” as
reference pulses. The additional pulses resualt in a
higher than actual engine speed signal. The ECM
then delivers tao much fuel, causing system to go
rich. Engine tachometer will also show higher than
actual engine speed, which can help in diagnesing
this problem.

Canister purge. Check for fuel saturation. If full of
fuel, check canister control and hoses. See
“Canister Purge” Section “C3”.

MAP sensor. An output that causes the ECM to
sense a lower than normal vacuum can cause the
gystem to go rich. Disconnecting the MAP sensor
will allow the ECM to set a fixed value for the
sensor. Suhbstitute a different MAP sensor if the
rich condition is gone while the sensor is
disconnected.

TPS. An intermittent TPS cutput will cause the
system to go rich, due to a false indieation of the
engine accelerating.



DRIVEABILITY AND EMISSIONS 6E2-A-47

CODE 45

OXYGEN SENSOR CIRCUIT
(RICH EXHAUST INDICATED)

2.8L (VINR) “KT” (TBI)

* RAUN WARM ENGINE {75°CH 67°F TO 95°C/203°F) AT 1200 RPM.
@ ® DOES "SCAN" YTOOLDISPLAY &, SENSOR VOLTAGE FIXED ABOVE .75 VOLT {750 mv}?

YES

& DISCONNECT O, SENSOR AND JUMPER
HARNESS CKT 412 TO GROUND.

& “SCAN” TOOL SHOULD DISPLAY O,
BELOW 35 VOLT (350 mV}.
DOES iT?

NO

CODE 45 1S iINTERMITTENT.

IFNO ADDITIONAL CODES WERE
STORED, REFER TO "DIAGNOSTIC
AIDS™ ON FACING PAGE.

YES

REFERTO “DIAGNOSTIC
AIDS™ ON FACING PAGE.

NO

REPLACE ECM.

CLEAR CODES AND CONFIRM “CLOSED LOOP™ OPERATION AND NO "CHECK ENGINE™ LiGHT.

9-18-88
95 6024-6E
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6E2-A-48 DRIVEABILITY AND EMISSIONS

FUEL PUMP
FUSE . ECM
TO gt N\ s BUKBLU 125 e FUEL
1GN 200 BLKPNKS — Ay % PUMP
[ ewmenes — LK 450 == RELAY
FUEL FUMP I | .
TEST LEAD Glsl'lzh =
FUEL l
PURP
RELAY
FUEL PUMP
e O D
BLK DBS m—— BLIYEL 125 ~——4—— BLK/ORNS5 —| g3
FUEL PUMP
= SIGNAL
BLK/WHT 065
154 - l !
e N ~"{
1GN BLK/PNK 05 1 3

#i4 - r—
) s =H /

= OIL PRESSURE FUEL PUMP l 3 I
SWITCH BACK-UP
BLK/YEL 0B85

RELAY

9-30-88
95 5725-6E

CODE 54

FUEL PUMP CIRCUIT
(LOW VOLTAGE)

2.8L (VINR) "KT" (TBI)
Circuit Description:

When the ignition switech is turned "ON,” the electronic contral module (ECM) will activate the fuel pump
relay and run the in-tank fuel pump. The fuel pump will operate as long as the engine is cranking or running,
and the ECM is receiving ignition reference pulses.

If there are no reference pulses, the ECM will shut *OFF” the fuel pump within 2 seconds after key "ON.*

Should the fuel pump relay, or the 12 volt relay drive from the ECM fail, the fuel pump will be run through
an oil pressure switeh which activates the back up relay circuit.

Diagnostic Aids: Intermittent problems may be caused by:
® Poor wiring connections
An inoperative fuel pump relay can result in long e Corrosion
cranking times, particularly if' the engine is cold or ¢ All connections should be checked visually

engine oil pressure is low, The extended crank period

_is caused by the time necessary for oil pressure to
build enough to close the oil pressure switch and turn
“ON” the fuel pump.

1989 iSUZU “KT” TROOPER




DRIVEABILITY AND EMISSIONS 6E2-A-49

CODE 54

@ IGNITION "OFF" FOR 10 SECONDS. _
© IGNITION "ON".
@ LISTEN FOR IN-TANK FUEL PUMP. FUEL PUMP CIRCUIT
® PUMP SHOULD RUN FOR 2 SECONDS AFTER IGNITION “ON* . {LOW VOLTAGE)
¥
DOESIT? 2.8L (VINR) "KT" (TBI)
NO YES
o IGNITION "OFF”. @ CLEAR CODES.
® USING A FUSED JUMPER WIRE, CONNECT FUEL PUMP @ STARTAND RUN ENGINE FOR 10 SECONDS
TEST CONNECTOR TO 12 VOLTS. ¢ ENGINE “OFF” FOR 10 SECONDS
o DOESPUMP RUN? @ START ENGINE AND RUN FOR 10 SECONDS.
DOES CODE 54 SET?

YES

® IGNITION "OFF".
@ FROM BACK SIiDE OF FUSE

PANEL PROBE CKT
BLK/PNK 5 WITH A TEST
LIGHT TO GROUND.

e [GNITION “ON"

DISCONNECT FUEL PUMP
RELAY.

USING THE FUSED JUMPER
WIRE, CONNECT CKT
BLK/ORN 85 TO 12 VOLTS.
DOES PUMP RUN?

YES

@ ATTHE ECM, BACK PROBE

BLK/ORN CKT 85 WITH A
TEST LIGHT TO GROUND.
IGNITION “OFF” FOR 10
SECONDS.

NOTE LIGHT WITHIN 2

CODE 54 IS INTER-
MITTENT. REFER TO
DIAGNOSTIC AIDS.

@ SHOULD HAVE LIGHT FOR
SHOULD HA Egcnc'){ms AFTER IGNITION
1 |
LIGHT “ON" HT “OFF” " | “ON" I
f# J LIGHT “OFF EIEE! LIGHT “ON LIGHT "OFF
IGNITION “OFF" | REPAIR ' FAULTY CONNECTION AT
PEN CKT BLIVORN

CONNECT TEST OPEN IN FAULTY OPEN CKT BLK/ORN ECM OR FAULTY ECM. 805 TO (E:EM 0
LIGHT BETWEEN || cKT RELAY 85, FAULTY IN-TANK :
CKTS WHT5 & BLK/PNK 5. PUMP OR FAULTY

450 BLK. PUMP GROUND.

! IGNITION “ON"
LIGHT FOR 2
SECONDS.

)
LIGHT “ON”

CODE 54 1S INTERMITTANT
REFER TO DIAGNOSTIC
AlDS ON FACING PAGE.

NOTE:

LIGHT “OFF”

I REPAIR OPEN CKT 450.1

IF ORIGINAL COMPLAINT WAS "EXTENDEQ CRANKING
BEFORE START™ MAKE THE FOLLOWING ADDITIONAL
CHECKS:

ENGINE IDLING AT NORMAL OPERATING TEMPERATURE.
OIL PRESSURE NORMAL.

DISCONNECT FUEL PUMP MAIN RELAY.

ENGINE SHOULD CONTINUE TO RUN.

DOESIT?

YES

[no]

FAULTY OIL PRESSURE SWITCH OR BACK UP RELAY

@ RECONNECTFUELPUMP RELAY.

@ IGNITION "QFF".

@ PROBE FUEL PUMP TEST TERMINAL WITH A
TEST LIGHT TO GROUND.

B

LIGHT “OFF"

] FUEL PUMP CIRCUIT OK J

I FAULTY OIL PRESSURE SWITCH |

9-28-88
95 5732-6E
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6E2-A-50 DRIVEABILITY AND EMISSIONS

CODE 51

PROM ERROR
{(FAULTY OR INCORRECT PROM}

CHECK THAT ALL PiNS ARE FULLY INSERTED IN THE SOCKET. tF OK, REPLACE
PROM, CLEAR MEMORY AND RECHECK. IF CODE 51 REAPPEARS, REPLACE ECM.

CLEARALLCODES AND CONFIRM "CLOSED LOOP” OPERATION AND NO "CHECK ENGINE” LIGHT
S s— -

CODE 52

CALPAK ERROR
(FAULTY OR INCORRECT CALPAK)

CHECK THAT ALL PINS ARE FULLY INSERTED N THE SOCKET. IF OK, REPLACE
CALPAK, CLEAR MEMORY AND RECHECK. iF CODE 52 REAPPEARS, REPLACE ECM.

CLEAR ALL CODES AND CONFIRM "CLOSED LOOP~ QPERATION AND NO "CHECK ENGINE LIGHT
S
ECM ERROR
REPLACE ELECTRONIC CONTROL MODULE (ECM).
CLEAR ALL CODES AND CONFIRM *CLOSED LOOR™ OPERATION AND NO “CHECK ENGINE® LIGHT T
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DRIVEABILITY AND EMISSIONS 6E2-B-1

SECTION B
SYMPTOMS

TABLE OF CONTENTS
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BEFORE STARTING

Before using this section you should have
performed the DIAGNOSTIC CIRCUIT CHECK.

Verify the customer complaint, and locate the
correct SYMPTOM below. Check the items
indicated under that symptom.

If the ENGINE CRANKS BUT WILL NOT
RUN, see CHART A-3. ‘

Several of the following symptom procedures
call for a careful vigual (physical} check.

The importance of this step cannot be stressed
too stropgly - it can lead to ¢orreeting a problem
without further checks and can save valuable time.

"This check should include:

@ Vaeuum hoses for splits, kinks, and proper
connéctions, ag shown on Emission Contrel
Information label.

® Air leaks at throttle body mounting and intake
manifold.

@ Ignition wires for cracking, hardness, proper
routing, and carbon tracking.

® Wiring for proper connections, pinches, and cuts.
The folliowing symptoms cover several engines.

To determine if a particular system or component is

used, refer to the ECM wiring diagrams for

application.
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6E2-B-2 DRIVEABILITY AND EMISSIONS

INTERMITTENTS

Problem may or may not turn "ON” the "Check Engine” light, or store a code.

DO NOT use the Trouble Code Charts in Section
"A” for intermittent problems. The fault must be
present to locate the problem. If a fault is
intermittent, use of Trouble Code Charts may result
in replacement of good parts.

e Most intermittent problems are caused by faulty
electrical connections or wiring. Perform
careful check of suspect circuits for:

- Poor mating of the connector halves, or
terminals, not fully seated in the connector
body (backed out).

- Improperly formed or damaged terminals.
All connector terminals in problem circuit
should be carefully reformed or replaced to
ingsure proper contact tension.

- Poor terminal to wire connection. This
requires removing the terminal from the
connector body te check as outlined in the
Introduction to Section "6E”.

@ If a visual {physical} check does not find the
cause of the problem, the car can be driven with
a voltmeter connected to a suspected circuit or a
"Scan” tool may be used. An abnermal voltage
reading, when the problem cccurs, indicates the
preblem may be in that circuit, If the wiring and
connectors check OK, and a Trouble Code was

stored for a circuit having a sensor, except for
Codes 44 and 45, substitute a known good sensor
and recheck, :

Loss of trouble code memory. To check,
disconnect TPS and idle engine until “Check
Engine” light comes "ON.” Ceode 22 should be
stored, and kept in memory, when ignition is
turned “OFF” for at least 10 seconds. If not, the
ECM is faulty.

An intermittent “Check Engine” light, and No
Trouble Codes, may be caused by:

Electrical system interference caused by &
defective relay, ECM driven solenoid, or switch.
They can cause a sharp electrical surge.
Normally, the preblem will occur when the
faulty component is operated.

Improper installation of electrical optiens, such
as lights, 2-way radios, ete.

EST wires should be routed away from spark
plug wires, ignition system components, and
generator. Wire for CKT 453 from ECM to
ignition system should be a good ground.

I[gnition secondary shorted to ground.

CKTs BLU/PNK 03 ("Check Engine” light} or
451 (Diagnestic Test) intermittently shorted to
geound.

ECM power grounds.

HARD START

Definition:  Engine eranks QK, but dees not start for a long time. Does
eventually run, or may start but immediately dies.

e C(HECK:

- For water contaminaled fuel.

-~ Fuel system pressure CHART A-T.

- TPS for sticking or binding should read less than
1.25 volts on a “Scan” tool.

- Nocrank signal; see CHART C-1B,

- EGR operation; CHART C-7.

« Fuel pump relay - Connect test light between
pump test terminal and ground. Light should be
"ON” for 2 seconds following ignition "ON.” If
not, refer to CODE 54 CHART.

- For a faulty in-tank fuel pump check valve,
which would allow the fuel in the lines to drain
back to the tank after the engine is stopped. To
check for this eondition:

1. Ignition "OFF.”
2. Disconnect fuel line at the filter.
3. Remove the tank filler cap .
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4. Connact a radiator test pump to the line and
apply 103 kPa (15 psi) pressure. If the
pressure will hold for 60 seconds, the check
valve is OK.

Check ignition system for:

- Proper output with ST-125.

- Worn shaft.

- Bare and shorted wires.

- Pickup coil resistance and connections.

- Loose ignition coll connections,

- Moisture in distributor cap,

-  S8park plugs, wet plugs, cracks, wear,
improper gap, burned electrodes, or heavy
deposits.

If engine starts but then, immediately stalls,

open distributor hypass line. If engine then

starts, and runs OK, replace distributor pickup
coil.

Check CKT 423 {(EST) for short to ground.




DRIVEABILITY AND EMISSIONS 6E2-B-3

SURGES AND/OR CHUGGLE

Definition:

Engine power variation, under steady throttle or

cruise. Feels like the car speeds up and slows down,
with no change in the accelerator pedal,

# Use a "Scan” tool to make sure reading of VS8

matches vehicle speedometer. See "Special
Information,” Section “6E™

CHECK:

For intermittent EGR at idle. See appropriate
CHART C-7.
Ignition timing.
information label.
Inline fuel filter for dirt or restriction.

Fuel pressure. See CHART A-7,

Generator output voltage. Repair, if less than 9,
or more than 16 volts.

See Emission Control

Inspect oxygen sensgr for silicon contamination
from fuel, or use of improper RTV sealant. The
sensor may have a white, powdery coaling and
result in a high but false signal voltage (rich
exhaust indication). The ECM will then reduce
the amount of fuel delivered to the engine,
causing a severe driveability problem.

Remove spark plugs. Check for eracks, wear,
improper gap, burned electrodes, or heavy
deposits. Also, check condition of the rest of the
Ignition System.

LACK OF POWER, SLUGGISH, OR SPONGY

Definition:

Engine delivers less than expected power. Little or no increase in

speed, when accelerator pedal is pushed down part way,

Compuare customer's car to similar unit. Make
sure the customer’s car has an actual problem.
Remove air cleaner and check air filter for dirt,
or for being plugged. Replace as necessary,

If there is spray from only one injector, then
there is a malfunction in the injector assembly,
or in the signal to the injector assembly. The
malfunction can be isolated, by switching the
injector connectors. If the problern remains with
the original injector, after switching the
connector, then, the injector is defective.
Replace the injector. If the problem moves with
the injector connector, then, the problem is an
improper signal in the injector circuits, see
CHART A-3.
CHECK:

Ignition timing.
Information label.
For restricted fuel filter, contaminated fuel or
improper fuel pressure, See CHART A-7,

ECM grounds.

EGR operation for being open, or partly open, all
the time - CHART C-7.

See Emission Control

Generator output voltage. Repair, if less than 9,

or more than 16 volts.

Engine valve timing and compression.

Engine, for proper or worn camshaft. See Section

"BA".

Secondary ignitioh voltage, using a scope or ST-

125.

Proper operation of EST. See Section “C4™.

Check exhaust system for restriction, See

CHARTB-1:

1. With engine at normal operating
temperature, connect a vacuum gage to any
convenient vacuum port on intake manifold.

2. Run engine at 1000 rpm and record vacuyum
reading.

3. Increase rpm slowly to 2500 rpm. Note
vacuum reading at steady 2500 rpm.

4. If vacuum at 2500 rpm decreasea more than
3” from reading at l000 rpm, the exhaust
system should be inspected for restrictions.

5. Disconnect exhaust pipe from engine and
repeat steps 3 & 4. If vacuum still drops more
than 3” with exhaust diseconnected, echeck
valve timing.
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DETONATION / SPARK KNOCK

Definition:

A mild to severe ping, usually worse under acceleration. The engine

makes sharp metallic knocks that change with throttle opening.

- Check EGR system for not opening - CHART C-7.
- For incorrect basic engine parts such as cam,

CHECK for obvious overheating problems.

- Low coolant.

- Loose water pump belt.

- Restricted air flow to radiator, or restricted
water flow through radiator.

- Faulty or incorrect thermostat.

- Coolant sensor, which has shifted in value.

- Correct coolant solution - should be a 50/50
mix of anti-freeze coolant and water.

CHECK:

For poor fuel quality, proper octane rating.

For correct PROM.

Spark plugs for correct heat range.

Ignition timing. See Vehicle Emission Control

Information label.

Proper operation of Thermac.

Fuel system for low pressure. See CHART A-7.

heads, pistons, etc.

Excessive oil entering combustion chamber.
Remove carbon with top engine cleaner. Follow
instructions on can.

If there is spray from only one injector, then,
there is a malfunction in the injector assembly, or
in the signal to the injector assembly. The
malfunction can be isolated, by switching. the
injector connectors. If the problem remains with
the original injector, after switching the
connector, then, the injector is defective. Replace
the injector. If the problem moves with the
injector connector, then, the problem is an
improper signal in the injector circuits, see

. CHART A-3.

HESITATION, SAG, STUMBLE

Definition:

Momentary lack of response as the accelerator is pushed down. Can occur

at all car speeds. Usually most severe when first trying to make the car
move, as from a stop sign. May cause the engine to stall if severe enough.

" Perform careful visual (physical) check, .as
described at start of Section "B”.

CHECK:

Fuel pressure. See CHART A-7.

Water contaminated fuel.

TPS for binding or sticking.

Ignition timing. See Emission Control

Information label.

Generator output voltage. Repair if less than 9 or
more than 16 volts.

For open Ignition System ground, CKT 453.
Canister purge system for proper operation. See
Section "C3”.

EGR valve operation CHART C-7.

CUTS OUT, MISSES

Definition:

Steady pulsation or jerking that follows engine speed,

usually more pronounced as engine load increases. The
exhaust has a steady spitting sound at idle or low speed.

Perform careful visual (physical) check, as

described at start of Section "B”.

If ignition system is suspected of causing a miss

at idle or cutting, out under load:

Check for missing cylinder by:

1. Disconnect IAC motor. Start engine.
Remove one spark plug wire at a time, using
insulated pliers.

2. If there is an rpm drop, on all cylinders,
(equal to within 50 rpm), go to ROUGH,
UNSTABLE, OR INCORRECT IDLE, OR
STALLING symptom. Reconnect IAC motor.

3. If there is no rpm drop on one or more
cylinders, or excessive variation in drop,
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check for spark, on the suspected cylinder(s) with J

26792 (ST-125) spark tester or equivalent.

If no

spark, see Section “6D” for Intermittent Operation or
Miss. If there is spark, remove spark plug(s) in these
cylinders and check for:

- Cracks

-  Wear

- lmproper gap

- Burned electrodes

- Heavy deposits

- Perform compression check on

questionable cylinder.

Check wire resistance (should not exceed 30,000
ohms), also, check rotor and distributor cap.
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If the previous checks did not find the problem: ® If there is spray from only one injector, then,
Visually inspect ignition system for moisture, there is a malfunction if} the injector assembly,
dust, cracks, burns, ete. Spray plug wires with or in the signal to the injector assembly. The
fine water mist to check for shorts. malfunction can be isolated, by switching t.he
Fuel System - Plugged fuel filter, water, low injector connectors. If the problem 1_'ema‘ins with
pressure. See CHART A-T. the original injector, after switching the
Perform compression check. connector, then, the injector is defective.
Valve Timing. Replace the injector. If the problem moves with
Remove rocker covers. Check for bent pushrods, the injector connector, then, the problem is an
warn rocker arms, broken or weak valve springs, improper signal in the injector circuits, see
worn camshaft lobes. Repair as necessary, See CHART A-3. -

Section "6A”,

POOR FUEL ECONOMY

Definition:  Fuel economy, as meaaured by an actual road test, is noticeably
lower than expected. Also, economy is noticeably lower than it was
on this car at one time, as previously shown by an actual road test.

CHECK: ' ¢ Vigually (physically) Check:
Engine thermostat for faulty part (always open) - WVacuum hoses for splits, kinks, and proper
or for wrong heat range. connections, as shown on Vehicle Emission
Fuel Pressure. See CHART A-7. Control Information label,
Check owner’s driving habits. - Tgnition wires for eracking, hardness, and proper
Is A/C "ON” full time (Defroster mode "QON)? connections,
Are tires at correct pressure? ® Check Ignition timing. See Emission Control
Are excessively heavy loads being carried? Information label.
Is acceleration too much, too often? ® Remaove spark plugs. Check for cracks, wear,
Suggest driver read "Important Facts on Fuel " improper gap, burned electrodes or heavy deposits.
Economy” in Owner's Manual, Repair or replace, as necessary.
Perform "Diagnostie Circuit Cheek.” @ Check compression. See Section "6A".
Check air cleaner element (filter) for dirt or @ Cheek for dragging brakes.
being plugged, e Suggest owner {ill fuel tank and recheck fuel
Check for proper calibration of speedometer. economy.

® Check for exhaust system restriction,

See CHART B-1.

ROUGH, UNSTABLE, OR INCORRECT IDLE, STALLING

Definition: The engipne runs unevenly at idle. If bad enough, the car may shake.
Also, the idle may vary in rpm (called "hunting™). Either condition may
be severe enpugh to cause stalling. Engine idles at incorrect speed.

CHECK: - Vacuum leaks can cause higher than normal
Ignition timing. See Emission Control idle. '

Information label. - EGR "ON,” while idling, will sause roughness,
For injector(s) leaking. Check Fuel Pressure stalling, and hard starting. CHART C-7.
CHART A-T. - Battery cables and ground straps should be clean
IAC - See CHART C-2C, and secure. Erratic voltage will cause IAC to
If a sticking throttle shaft or binding linkage change ita position, resulting in poor idle quality.
causes 4 high TP3 voltage {open throttle . TAC valve will not move, if system voltage is
indication), the ECM will not contrel idle. below 9, ar greater than 17.8 volis.

Monitor TPS voltage. "Scan” andfor voltmeter . Use “Scan” taol to determine if ECM is receiving
should read less than 1.25 volts with throttle A/C request signal.

closed,
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- MAP Sensor - Ignition “ON,” engine stopped.
Compare MAP voltage with known good vehicle.
Voltage should be the same + 400 mV (.4 volt}.

or
Start and idle engine. Disconnect sensor
electrical connector. If idle improves, substitute
a known good sensor and recheck.

- A/C Refrigerant Pressure too high. Check for
overcharge or faulty pressure switch.

- PCV valve for proper operation by placing finger
over inlet hole in valve end several times, Valve
should snap back. If not, replace valve.

- Run a cylinder compression check. See Section
6",

- Inspect oxygen sensor for silicon contamination
from fuel, or use of improper RTV sealant. The
sensor will have a white, powdery coating, and
will result in a high but false signal voltage (rich
exhaust indication). The ECM will then reduce
the amount of fuel delivered to the engine,
causing a severe driveability problem.

EXCESSIVE EXHAUST EMISSIONS OR ODORS

Definition;

Vehicle fails an emission test. Vehicle has excessive “rotten egg” smell.

Excessive odors do not necessarily indicate excessive emissions.

® Perform “Diagnostic Circuit Check.”
e [FTEST SHOWS EXCESSIVE CO AND HC,

(or also has excessive odors);

® Check items which cause car to run RICH.
® Make sure engine is at normal

operating temperature.
o CHECK:

- Fuel pressure. See CHART A-T.

- Incorrect timing. See Vehicle Emission
Control Information label. ‘

- Canister for fuel loading. See CHART C-3.

- PCV valve for being plugged, stuck, or
blocked PCV hose, or fuel in the crankcase.

- Spark plugs, plug wires, and ignition
components. See Section "6D”.

- Check for lead contamination of catalytic
converter (look for removal of fuel filler
neck restrictor).

- Check for properly installed fuel cap.

® If the system is running rich, {block learn
less than 118), refer to “Diagnostic Aids” on

facing page of Code 45.

¢ IF TEST SHOWS EXCESSIVE NOx:
® Check items which cause car to run LEAN,
or to run too hot.

- EGR valve for not opening. See CHART
C-1.

- Vacuum leaks.

-  Coolant system and coolant fan for
proper operation. See CHART C-12.

- Remove carbon with top engine cleaner.
Follow instructions on can.

- Check ignition timing for excessive base
advance. See Emission Control
Information label.

¢ If the system is running lean, (block learn
greater than 138), refer to "Diagnostic Aids” on
facing page of Code 44.

DIESELING, RUN-ON

Definition:

Engine continues to run after key is turned
“OFF,” but runs very roughly.

If engine runs

smoothly, check ignition switch and adjustment.

® Check injector for leaking. Apply 12 volts to fuel
pump test terminal to turn "ON” fuel pump and

pressurize fuel system.

Visually check injector and TBI assembly for fuel
leakage.

BACKFIRE

Fuel ignites in intake manifold, or in exhaust

system, making a loud popping noise.

Definition:
¢ CHECK:
- EGR operation for being open all the time. See
CHART C-17.

- Qutput voltage of ignition coil(s).

- For crossfire between spark plugs (distributor
cap, spark plug wires, and proper routing of plug
wires).

- Engine timing - See Emission Control
Information label.
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- For faulty spark plugs and/or plug wires or
boots. '

¢ Perform a compression check - look for sticking or

leaking valves.
- For proper valve timing.
- Broken or worn valve train parts.
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CHART B-1
RESTRICTED EXHAUST SYSTEM CHECK
ALL ENGINES

Proper diagnosis for a restricted exhaust system is essential before any components are replaced. Either of
the following procedures may be used for diagnosis, depending upon engine or tool used:

OR CHECK AT Oz SENSOR:

CHECK AT A. L. R. PIPE:

1. Remove the rubber hose at the exhaust
manifold A.ILR. pipe check valve. Remove
check valve.

2.  Connect a fuel pump pressure gauge to a hose
and nipple from a Propane Enrichment
Device (J 26911) (see illustration),

3. Insert the nipple into the exhaust manifold
A.LR. pipe.

1. Carefully remove Og sensor.

2. Install Borroughs exhaust backpressure
tester (BT 8515 or BT 8603) or equivalent in
place of Og sensor {see illustration).

3. After completing test described below, be
sure to coat threads of Op sensor with anti-
seize compound prior to re-installation.

[1] cace

[2] HOSE AND NIPPLE ADAPTER
[3] ALR. PIPE (EXHAUST PORT)

CHECK VALVE

753363 BE

EXHAUST MANIFOLD
(2] OXYGEN {0,} SENSOR

753338 6E

DIAGNOSIS:

1. With the engine idling at normal operating temperature, observe the exhaust system backpressure
reading on the gage. Reading should not exceed 8.6 kPa (1.25 psi).

Increase engine speed to 2000 rpm and observe gage. Reading should not exceed 20.7 kPa (3 psi).

If the backpressure at either speed exceeds specification, a restricted exhaust system is indicated.
Inspect the entire exhaust system for a collapsed pipe, heat distress, or possible internal muffler failure.
If there are no obvious reasons for the excessive backpressure, the catalytic converter is suspected to be
restrieted and should be replaced using current recommended procedures.

A i

(3] BACK PRESSURE GAGE

12-5-88
95-6329-6E
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SECTION C
COMPONENT SYSTEMS

Section C provides information on the following:
e General description of components and systems.

& On-vehicle service.
@ Partnamesand group numbers.
e

Diagnostic charts. These inciude a functional check of the system as well as diagnosis of any problem
found in the functional check.

For locations of components, wiring diagrams, and ECM terminal end view, refer to the front on the "A” Section
of the engine heing diagnosed.

Following are the sub-section identification and the system covered:

# C1 Electronic Controf Module (ECM} and SENS0rS s usevvssosavonnanenasoae FageCi
C2 FuelMeteringSystem . . s vv s vossasoaseonscnnsosanssossnrnseesrss PagelZ-1
C3 Evaparative Emission Controt System (FECS) . uvo:ncssssnccssnsnsscnsws Pagel3-
C4 ignitionSystemfMEST) s e e vssrosonnssssnsornsnenrcsassesnsesasa PageCd1
C5 ElectranicSpark Controf (ESCISYStem . v o cvsvcocoosusnanvsanssssnes PageCh1

C6 AirManagementSystem 2Z.BLENGING . cacoevroscnsncsrnerswscassase Pagelh]

® & @b @ a8 ®

C7 Exhaust Gas Recirculation (EGR)SyStem . ccuscsovoevacovsscocoscaass PageC7-1

C10 ECM Controlled AirConditioning  «c s ocsnecacsasssensnesassacesss PageCld
C13 Positive Crankcase Ventilation(PCV} . ..cccvvvccossssarncennescnsss PageCl13-1
Cia Thermostatic AirCleaner (THERMAGQ .. cceavcrsnsarsassnscsnncoreas PageCld4i

DIAGNOSTIC CHARTS

The Diagnostic Charts for each systern are found after the on-car service and parts information at the back of
each section. Following are the charts found in this section.

& ChartC-1B  CrankSignal .. .ccuscvsncescsnsoownssesvscssonsnneoss PageCi-10
Chart C-1D  MAPOutputCheck .. cvsocenncsnvasnsscsnncsansoncsneess Page(l-12
Chart C-2C  Idle Air Controf (lAC) ValveCheck . u .o cewssesscvnscnseneess PageC2-16
ChartC-4B  ignitionSystemCheck ... ccevvrccnvccnsssssoessnonensas PageCd4

Chart C-5 Electronic Spark Controf {ESC) SystemCheck . .sovucessacensessa PageC5d
Chart C-6 Air Management Check (Electronic Air Control Valve] . .cesasvsecs=. Pagel6§
Chart C-7 EGRSystemmCheck .. cccvocrnvncsoncnosorsssnsosncsnass PageC7-4
Chart C-10  A/CClutch Control Circuit Diagnosis « s c s s nssssaoomnnssssenss PageC10-2

fa ® ® 9@ ® @ @
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SECTION C1
ELECTRONIC CONTROL MODULE (ECM) AND SENSORS

CONTENTS
GENERALDESCRIPTION ... s240e0ex. C1-1 ECMINPUTS . vcecvessvoraavenes C1-B
ELECTRONIC CONTROLMODULE(ECM) . C1-1 Coolant TemperatureSensor ...... CI-5
PROM v veveannonrannnassnans Clel MAPSENSOI venvaceccranasses C1-B
CALPAK ...t ivterrrsnnnesswes Cled Oxygen{0;}5eNsor ...vss+2229- CI1-5
ECMFUNCTION s..sesvosseaness Cl1=2 Throttle Position Sensar {TPS) +.... C1-5
INFORMATIOMN SENSORS v e caenwwaaa. Cle2 Vehicle Speed Sensor(VSS) ... aw.e €145
Engine Coolant Temperature Sensor . C1-2 A/CRequestSignal +.eervavsuess €15
MAPSENSOF v avvensanssenvass C1:2 Distributor ReferenceSignal . ..... C1-5
Oxygen {0z} Sensor ., ..asssaaees C1-3 Knock Signal .. vrceessvenseas C1-5
Throttie Position Sensor (TPS) <+ ..« C1-3 ON-CARSERVICE . :vvavecssreensas C1-6
KNnock SeNsSOr s s eeavencenrsnasre Cl1-4 ELECTRONIC CONTROL MODULE (ECM)Y . C1-6
Crank Signal .« vseeeeeeassuxe C1-3 PROM +vesvossnscssecccncnss ClB
A/CRequestSignal ....eevesaes. Cl-4 FunctionalCheck .+ osseesemneess CI1-7
Vehicle Speed Sensor {vs%®) +...v.. Cl-3 CALPAK .4evveveunsuovsssnnnoes C1-B
Distributor Reference Signal ...... C1-4 COOLANTSENSOR . v.eeveasooses C1-8
DIAGMOSIS v s v eovsvscosvsrorens Cl4 MAPSENSOR . .s40esreseonsoas CI-B
ECM s crwvrsnrvasvarannosens C1-5 O;5ENSOR s v ensennsnsenneese Cl1-8
PROM cs:rvvcrvarsncrsenssens C1-5 THROTTLE POSITION SENSOR{TPS) .... C1-0
GENERAL DESCRIPTION

ELECTRONIC CONTROL MODULE (ECM)

NOTICE: To prevent possible Electrostatic

Discharge damage to the ECM, Do Not

touch the connector pins ar soldered .

componenta gn Lhe circuit board,

The Electronic Contro! Module (ECM) (Figure C1-
1}, located under the center console tray, is the control
center of the fuel injection system, It constantly looks
at the information from various sensors, and controls
the systems that affeect vehicle performance. The
ECM performs the diagnostic function of the system.
It can recognize operational problems, alert the driver
through the "Check Engine” light, and store a code or
codes which identify the problem areas to aid the
technician in making repairs. See “Introduction” for
more information on using the diagnostic function of
the ECM. For service, the ECM has three parts; a
controller {the ECM without the PROM), a separate
calibrator (PROM), and a CALPAK.

PROM

NOTICE: To prevent possible Electrostatic
Discharge damage to the PROM,
CALPAK or Mem-Cal, Do Not touch the
component leads, and Do Not remove
integrated circuit from carrier.

ECM

ECAM HARNESS
CONNECTORS TO ECM

[[3] PROM ACCESS COVER

45 1196-6E
Figure €1-1 - Efectronic Control Madule (ECM) 2.BL

To allow one model of ECM to be used for many
different cars, a deviee ¢alled a Calibrator (or PROM)
{(Programmable Read Only Memary) is used (see
Figure C1-2). The PROM is located inside the ECM,
and has information on the vehicle’s weight, engine,
transmission, axle ratio, and several others. While
one ECM part number can be used by many car lines,
a PROM is very specific and must be used for the right
car. For this reason, it is very important to check the
latest parts book and Service Bulletin information for
the correct part number when replacing a PROM.

An ECM used for service (called a controller)
comes without a PROM. The PROM from the old ECM
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ECM | 3 | PROM CARRIER
PROM (ENGINE CALIBRATOR) [ 4 | CALPAK
a5 1217-6F

Figure C1-2 - PROM (Calibrator) and CALPAK

must be carefully removed and installed in the new
ECM {see On-Car Service).

CALPAK

A device called a CALPAK is used to allow fuel
delivery if other parts of the ECM are damaged. It has
an access door in the ECM, and removal and
replacement procedures are the same as with a
PROM,

If the CALPAK is missing, it will result in a no
gtart and run condition. The CALPAK must be
transferred to a replacement ECM.

ECM FUNCTION

The ECM supplies either 5 or 12 volts to power
various sensors or switches. This is done through
resistances in the ECM which are so high in value
that a test light will not light when connected to the
circuit. In some cases, éven an ordinary shop
voltmeter will not give an accurate reading because
its resistance is too low. Therefore, & 10 megohm
input impedance digital volimeter is required to
assure accurate voltage readings.

The ECM controls output circuits such as the
injector, IAC, etc. by controlling the ground circuit
through transistors in the ECM.

INFORMATION SENSORS
Engine Coolant Temperature Sensar

The coolant sensor (Figure C1-3) is a thermistor (a
resistor which changes value based on temperature}
mounted in the engine coolant stream. Low coolant
temperature praduces a high resistance (100,000 chms
at -40°C/-40°F) while high temperature causes low
resistance (70 chms al, 130°C/268°F).

The ECM supplies a 5-velt signal to the coolant
sensor through a resgistor in the ECM and measures
the voltage. The voltage will be high when the engine
is ¢cold, and low when the engine is hot. By measuring
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2285 |3 LoCKiNG TAB

: *55 1640-6EA
Figure C1-3 - Engine Coolant Temperature Sensor

E:l MANIEOLD VACUUM TUBE
[1__] ELECTRICAL CONNECTOR

2-23.87 “65 2648-6E

Figure C1-4 - MAP Sensor

the voltage, the ECM knows the engine coolant
temperature. Engine coolant temperature affects
most systems the ECM controls.

A failure in the coolant sensor circuit should set
either a Code 14 or Code 15. Remember, these codes
indicate a failure in the coolant temperature circuit,
so proper use of the chart will lead tn either repairing
a wiring preblem or replacing the sensor, to properly
repair a problem.

MAP Sensor

The Manifold Absolute Pressure (MAP) sensor
{Figure Cl14) measures the changes in the intake
manifold pressure which result from engine load and
speed changes, and converts this to a voltage output.

A closed throttle on engine coastdown would
produce a relatively low MAP cutput, while a wide-
open throttle wonld produce a high output. This high
output is produced because the pressure inside the
manifold is the same as outside the manifeld, se you
measure 100% of outside air pressure. Manifold
Absolute Pressure (MAP) is the OPPOSITE of what
you would measure on a vacuum gage. When
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manifold pressure is high, vacuum id low. The MAP
sensor is also used to mesasure bharometric pressure
under certain eonditions, which allows the ECM to
automatically adjust for different aititudes.

The ECM sends a 5-volt reference signal to the
MAP sensor, As the manifold pressure changes, the
electrical resistance of the sensor also changes. By

menitoring the sensor output voltage, the ECM knows

the manifold pressure. A higher pressure, low
vacuum (high voltage) requires more fuel, while a
lower pressure, higher vacuum (low voltage) requires
less fuel. The ECM uses the MAP sensor to control
fuel delivery and ignition timing.

A failure in the MAP sensor circuit should set a
Code 33 or Cade 34.

Oxygen {O2) Sensor

The exhaust oxypgen sensor is mounted in the
eéxhaust system where it can moniter the oxygen
content of the exhaust gas stream. The oxygen
content in the exhaust reacts with the oxygen sensor
to produce a voltage output. This voltage ranges from
approximately .1 volt (high O3 - lean mixture) to .9
volt (low Og - rich mixture).

By monitoring the voltage output of the Oy sensor,
the ECM will know what fuel mixture command to
give to the injector (lean mixture-low voltage-rich
command, rich mixture-high voltage-lean command).
This voltage can be measured with a digital voltmeter
having at least 10 megohms input impedance. Use of

standard shop type voltmeters will result in very

inaccurate readings.

An open Oy sensor circuil, should set a Code 13, A
shorted sensor circuit should set a Code 44. A high
voltage in the circuit should set a Code 45, When any
of these codes are set, the car will run in the "Open
Loop™ mode.

 p——
1 f 11 ﬂ
12
I 13 ] EXHAUST OXYGEN (O}
SENSOR
10-2-86
* 45 0078-6E

Figure C1-5 - Exhaust Oxygen (O;) Sensor

Throttle Position Sensor (TPS)

The Throttie Position Sensor (TPS) is connected to
the throttie shaft on the TB1 unit (see Figure C1-6). It
15 a potentiometer with one end connected to 5 volts
from the ECM and the other to ground. A third wire is
connected to the ECM to measure the voltage from the
TPS. As the throttle valve angle is changed
(accelerator pedal moved), the output of the TPS also
changes. At a closed throttle position, the output of
the TPS is low (approximately .48 volt). As the
throttle valve opens, the output increases so that, at
wide-open throttle, the output voltage should be
approximately 4.5 volts.

By monitoring the gutput voltage from the TPS,
the ECM can detertnine fuel delivery based on throtitle
valve angle {driver demand). If the sensor CKT is
open, the ECM will set a Trouble Code 22. If the
circuit is shorted, the ECM will think the vehicle is at
WOT, and a Trouble Code 21 will be set. A broken or
loose TPS can cause intermittent bursts of fuel from
the injector, and an unstable idle, because the ECM
thinke the throttle is moving. Once a Trouble Code is
set, the ECM will use an artificial value for TPS, and
some vehicle performance will return,

[51] LEVER- THROTTLE POSITION SENSOR
SCREW ASSEMBLY - T.P.5. ATTACHING
[(55] REATAINER~T.P.5. ATTACHING SCREW
SENSOR - THROTTLE POSITION

55 1692-6E
Figure €1-6 - Throttle Position Sensor (Typical)
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Knock Sensor

The knock sensor is mounted in the engine block.
When sbnormal engine vibrations (spark knock) are
present, the sensor produces a voltage signal, which is
sent to the ESC madule. :

See Scction "C5” for further information an the
electronic spark contrul (ESC) system.

Crank Signal

The ECM looks at the starter solenoid to tell when
the engine is cranking. It uses this to tell when the
car i3 in the Starting Mode.

If this signal is not available, car may be hard to
start in extremely cold weather.

A/CRequest Signal

This signal tells the ECM that the A/C selector
switeh is turned “"ON,” and that the high side low
pressure switch is clesed, The ECM uses this to adjust
the idle speed when the air conditioning is working,

Vehicle Speed Sensor (VS5)

The Vehicle Speed Sensor {VSS) sends a pulsing
voltage signal to the ECM, which the ECM converts to
miles per hour,

Distributor Reference Signal

The distributor sends a signal to the ECM to tell it
both engine rpm and crankshaft position., See "EST
System” for further information,

DIAGNOSIS

Since the ECM can have a failure which may
effect only one circuit, following the diagnostic
procedures in this seclion can reliably tell when a
failure has eccurred in the ECM. Also, a Code 55
indicates a failure of the ECM.

If a diagnostic chart indicates that the ECM
connections or ECM is the cause of a problem, and the
ECM is replaced, but does not correct the problem, one

“of the following may be the reason:

® There is a problem with the FCM terminal
connections. - The diagnostic chart will say ECM
connections or ECM. The terminals may have to be
removed from the connector in order to check them

properly.

1989 iISUZU "XT* TROOPER

8 The ECM or PROM is not correct for the
application. - The incorrect ECM or PROM may c¢ause
amalfunction and may or may not set a code.

8 The problem is intermittent. - This means that
the probilem is not present at the time the system is
being checked. In this case, refer to the "Symptoms”™
portien of the manua! and make o careful physical
inspection of all portions of Lhe system involved.

@ GShorted solenoid, relay coil, or harness. -
Salenoids and relays are turned “ON” and “OFF” by
the ECM, using internal electronic switches called
“drivers.” Each driver is part of a group of four called
“guad-drivers.”

A ghorted solenoid, relay coil, or harness to
the computer will not damage the ECM, but will
cause the circuit and controlled component to he
inoperative. When the circuit fault is not present
or has been repaired, the “quad-driver” will
again operate in a normal manner due to it’s fanlt
protected design. If a fault has been repaired in a
eircuit controlled by a “quad-driver,” the original
ECM shauld be reinstalled and the circuit
checked for proper operation. ECM replacement
will net be necessary if the repaired circuit or
component now operates correctly.

J 34636 tester or equivalent provide a fast,
accurate means af checking for a sharted coil or a short
to battery voltage.

8 The PROM may be fanlty. - Although the PROM
rarely fails,it operates as part of the ECM, Therefore,
it could be the cause of the problem. Substitute a
known good PROM,

® Thereplacement ECM may be faulty. - After the
ECM is replaced, the system should be rechecked for
proper operation. If the diagnostic chart again
indicates the ECM is the problem, substitute a known
good ECM. Although this is a rare condition, it could

" happen.

The components or circuits and the codes or
charts, related to them are:

& (Code 55 indicates a failure of the ECM.

e PROM - Code 51.

8 Coolant Temperature Sengor - Codes 14 -15,

@ MAP Sensor - Codes 33 or 34, To check the
sensor with no code set, use CHART C-1D.
TPS- Codes 21 or 22.

Crank Signal - CHART C-1B
Og Sensor - Cedes 13, 44, 45,
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8 A/C Request mgnal If. the AlC-request signal
is not reaching-the ECM - it can. cause rough
idle, with A/C “"ON.” Rough Idle” in
Section "B”, “Symptom Mo

® VSS5-Code24. 72

® Distributor - Code 42 1nd1 atesan ESTfallure

@ Distributor - CHART C 4 1gn1t10n system
check.

ECM

Afaulty ECM w111 be determmed in the diagnostic
charts, or by a Code. 55.

PROM

An incorrect or faulty PROM which is part of the
ECM, may set a Codé 51

ECM INPUTS

All of the sensors and input switches can be
diagnosed by the use of a “Scan” tool. Following is a
short description of how the sensors and switches can
be diagnosed by the use of “Scan.” The “Secan” can also
by used to compare the values for a normal running
engine with the engine you're diagnosing. -

Coolant Temperature Sensor

A “Scan” tool displays engine temperature in

degrees centigrade. After the engine is started, the’

temperature should rise steadily to about 90°C, then
stabilize when thermostat opens. A fault in the
coolant sensor circuit should set a Code 14 or 15. The
code charts also contain a chart to check for sensor
resistance values relative to temperature.

MAP Sensor

A “Scan” tool reads manifold pressure and will
display either volts or kPa of pressure.

Key “ON,” engine stopped, (no vacuum), MAP will
read high voltage or pressure, while at idle (high
vacuum), MAP will read low voltage or pressure.
Likewise, on acceleration, MAP will read high and on
deceleration, will read low.

A failure in the MAP sensor, or circuit, should
result in a Code 33 or 34.

Oxygen (03) Sensor

The “Scan” has several positions that will indicate
the state of the exhaust gases, Oz voltage, integrator,
and block learn. See “Scan” position information in
Introduction, Section “6E”.

A problem in the O3 sensor cireuit should set a

" Code 13 {open circuit), Code 44 (lean Qs indication),

Code 45 (rich Og indication). Refer to applicable chart,
if any of these codes were stored in memory.

Throttle Position Sensor (TPS)

A "Sean” tool displays throttle pesition in volts.
The 2.8L should read under 1.25 volts, with throttle
closed and ignition “ON,” or at idle. Voltage should

_increase at a steady rate as throttle is moved toward
" WOT.

The ECM has the ability to auto-zero the TPS
voltage, if it is below about 1.25 volts. This means
that any voltage less than 1.25 volts volts will be
determined by the ECM to be 0% throttle. Some
“Scan” tools have the ability to read the percentage of
throttle angle and should read 0%, when the throttle
is closed. A failure in the TPS, or circuit, should set a
Code 21 or 22,

Vehicle Speed Sensor (VSS)

A “Sean” tool reading should closely match with
speedometer reading, with drive wheels turning. A
failure in the VSS circuit should set a Code 24.

A/C Request Signal

If the low pressure switch is closed and A/C is
“ON,” the “Scan” too! should indicate A/C “ON.” See
Section “C10” for A/C electrical system diagnosis.
Distributor Reference Signal

A "Scan” tool will read this signal and is displayed
in rpm. See Section “C4”, for more information on the
ignition system .
Knock Signal

A "Scan” tool will indicate when the ESC module

signals the ECM that knock is present. See Section
“C5” for further information on the ESC system.
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ON-CAR SERVICE
ELECTRONIC CONTROL MODULE (ECM)

NOTICE: To prevent possible Electrostatic
Discharge damage to the ECM, Do Not
touch the connector pins or soldered
components on the cireuit,

Service of the ECM should normally consist of
either replacement of the ECM or a PROM change.

If the diagnostic procedures call for the ECM 1o be
replaced, the engine calibrator (PROM) and ECM
shouid be checked first to see if they are the correct
parts. If they are, remove the PROM from the faulty
ECM and install it in the new service ECM. THE
SERVICE ECM WILL NOT CONTAIN A PROM.
Trouble Code 51 indicates the PROM is installed
improperly or has malfunctioned. When Code 51 is
obtained, chack the PROM installation for bent pins or
pins not fully seated in the socket. If the PROM is
installed correctly and Code 51 still shows, replace the
PROM.

¥ | important

When replacing the praduction ECM with a
service ECM (controller), it is important to
transfer the Broadcast code and preduction ECM
number to the service ECM label, Please do not
record on ECM cover. This will allow positive
identification of ECM parts throughout the service
life of the vehicle,

NOTICE: Tc prevent internal ECM damage, the
ignition must be "OFF” when
disconnecting or reconnecting power to
ECM (for example, battery cable, ECM
pigtail, ECM fuse, jumper cables, etc.).

«+| Remove or Disconnect

1. Negative battery cable.
2. Cenler console.

3. Connectors to ECM.

4, ECM.

5. PROM from ECM,

4+ Instali or Connect

1. OId PROM in new ECM.
2. ECMintocar.

3. Connectors.

4. Center console.

§. Negative battery cable.

1989 ISUZU "KT“ TROOQPER

CHECK ENG. C.

ALDL COMNN
IGN, TIMING C. ECM 95 57B6-6E
Figure C1.7 « ECM Mounting

PROM

NOTICE: To prevent possible Electrostatic
Discharge damage to the PROM,
CALPAK or Mem-Cal, Do Not touch the
component leads, and Do Not remove
integrated circuil from carrier.

Code 51 indicates a faulty PROM, bent pins, or
incorrect installation.

important
It is possible to install a PROM backward. If the
PROM is installed backward and the ignition key
turned to "ON,” the PROM circuitry will be
destroyed, requiring PROM replacement.

o)

Important

The ignition should always he "OFF” when
installing or removing the ECM connectors.

«=+| Remove or Disconnect

Connectors from ECM,

ECM mounting hardware.

ECM from center console area.
Prom access cover (see Figure C1-8}.
Remove PROM assembly.

Jobow R
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.’S:\\\,

ECM HARNESS
CONNECTORS TO ECM

PROM ACCESS COVER
45 0463-6E

ECM

[3] rROM caRRER

Figure €1-8 - PROM Access Cover

PROM CARRIER
PROM REMOVAL TOOL

45 DAG4-6E

Figure C1-9 - PROM Removal Tool

| important

Using the rocker-type PROM removal tool, engage
one end of the PROM carrier with the hook end of
the tool (see Figure C1-9). Press on the vertical
bar end of the tool and rock the engaged end of Lhe
PROM carrier up as far as possible. Engage the
opposite end of the PROM carrier in the same
manner and rock this end up as far as possible.
Repeat this process until the PROM carrier and
PROM are free of the PROM socket. The PROM
carrier with PROM in it should lift off of the
PROM socket easily. PROM carrier should only
be removed by using the pictured PROM removal
tool. Other methods could cause damage to the
PROM or PROM socket.

'

Remove or Disconnect

1.

New PROM carrier in PROM socket.

1-7-87
PROM CARRIER * 45 0465-6E

Figure C1-10-PROM in PROM Carrier

inspect
New PROM for same part number as old.

ot

LE =]

important

Do Not remove PROM from carrier to check
PROM number,

For correct reference of PROM in carrier, see
Figure C1-10.

[ E—

Important

Small noteh of carrier should be aligned with
small notch in socket. Press on PROM carrier
until it is firmly seated in the socket. Do not press
on PROM; only the carrier.

2. Aeccess cover on ECM.

3. ECMin center console area.

4, Connectors to ECM.

Functional Check

1. Turnignition “ON.”
2. Enter diagnostics {see “Diagnostic Circuit Check”
for procedure).

A. Allow Code 12 to flash four times to verily no
other codes present. This indicates the PROM
iz installed properly.

B. If troubie Code 51 occurs or if the "Check
Engine” light is "ON” constantly with no
codes, the PROM is not fully seated, installed
backwards, has hent pins, or is defective.

8 If not fully seated, press firmly on PROM
carrier.

@ If it is necessary to remove the PROM,
follow instructions in steps "A” and "B”,

® If installed backwards, REPLACE THE
PROM.

@ If pins bend, remove PROM, straighten pins,
and reinstall. If bent ping break or crack
during straightening, discard PROM and
replace it.

1989 5UZV “KT" TROOPER
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NOTICE: Any time the PROM is installed backward
and the ignition switch turned "ON,” the
PROM is destroyed.

CALPAK

+«+| Remove or Disconnect

1. Remove ECM access cover.

9. Remove CALPAK (Figure C1-11) using removal
too! shown. Grasp the CALPAK carrier at the
narrow end only. Gently rock the carrier from end
to end while applying a firm upward force.

Inspect

3. Inspect reference end of the CALPAK carrier and
carefully set aside. Do not remove CALPAK from
the carrier to confirm CALPAK correctness.
MNotch in CALPAK referenced to smaller notch in
carrier and the (1).

+ &| Install or Connect

4, Install CALPAK. If a service CALPAK is being
installed, make sure it has the same part number
as the removed CALPAK. Do not press on the
CALPAK - only the carrier.

Small notch of the carrier must be aligned with
small notch in socket. Press on CALPAK carrier
until it is firmly seated in the sockel.

5. Install ECM access cover,

6. Install ECM in back in proper location and
peeform a “Diagnostic Circuit Check” to confirm
proper installation.

g ; GRASP CALFAK
CARRIER AT
NARRCOW ENDS
S ; ONLY

CALPAK

[2] REMOVAL TOOL
55 1526-6€

Figure C1-11 - Removing CALPAK

1969 UL “KT" TRODPER

COOLANT SEN5SOR

NOTICE: Care must be taken when handling
coolant sensor. [damage to coolant sensor
will affect proper operation of the fuel
injection system.

«+| Remove or Disconnect

1. Negative battery cable.
2. Electrical connector.
3. Carefully back out coolant sensor.

+¢| Install or Connect

1. Sensorinengine.
2. Electrical connector.
3. Negative battery cable.

MAP SENS50R

Other than checking for loose hoses and electrical
connections the only service possible is unit
replacement if diagnosis shows sensor to be faulty.
Figure C1-12 shows location and replacement of MAP
Sensor.

THROTTLE BODY
INCECTOR

58 1695-6E

Figure C1-12 - MAP Sensor Service
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[7] oxveensensor

[2] exuausteies 95 6066-6E

Figure C1.

= "'Ox}gen —
02SENSOR s

NOTICE: The oxygen sensor uses a permanently
attached pigtail and connector. This
pigtail: should not be removed from the
oxygen sensor. Damage or removal of the
pigtail or connector could affect proper
operation of the oxygen sensor. ‘

9 | Important -

Use care when handling the oxygen sensor. The
in-line electrical connector and louvered end must
be kept free of grease, dirt or other contaminants.
Also, avoid using cleaning solvents of any type.
Do not drop or roughly handle the oxygen sensor.

Remove or Disconnect

1 Negative battery cable.

2. Electrical connector.

3. Carefully back out oxygen sensor.

The oxygen sensor may be difficult to remove
when engine temperature is below 48°C (120°F).
Excessive force may damage threads in the exhaust

pipe.

i By
b

«{ Instail or Connect

oD

Important

2.
3.
4.

A special anti-seize compound is used on the
oxygen sensor threads. The compound consists of
a liquid graphite and glass beads. The graphite
will tend to burn away, but the glass beads will
remain, making the sensor easier to remove.

New or service sensors will already have the
compound applied to the threads. If a sensor is
removed from an engine, and, if for any reason it is
to be reinstalled, the threads must have anti-seize
compound applied before reinstailation.

Coat threads of oxygen sensor with anti-seize
compound or equivalent if necessary.

Sensor, and torque to 41 N-m (30 ft. 1bs.).
Electrical connector.

Negative battery cable,

THROTTLE POSITION SENSOR (TPS)

+2| Remove or Disconnect

1 Aircleaner.

2 Electrical connector.

3 Two TPS attaching screws, lockwashers and
retainers.

4. Sensor.

++¢] Install or Connect

1. With throttle valve in the normal closed idle
position, install throttle position sensor on throttle
body assembly, making sure TPS pickup lever is
located ABOVE tang on throttle actuator lever.

2. Retainers and two TPS serews and lockwashers
using a thread locking compound on the screws.
Use loctite 262, or equivalent. Tighten screws.

3. Connector.

4. Aircleaner.
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N.O.

GNITION o :f\f WHT/BLK 05

SWITCH = CRAMK FUSE -10A

STARTER |
SOLENGID =

CHART C-1B

CRANK SIGNAL
2.8L (VINR) "KT"” (TBI)
Circuit Description:

Crank signal is a 12 volt signal to the ECM during cranking o allow enrichment and cancel diagnestics
until engine is running 12 volts is no longer on circuit.

{ c9 || cramk siGNAL

9-27-88
9§ 5733-6E

7-30-87

Test Description: Numbers below refer to circled 2. Checks to determine if source of blown fuse was 2
numbers on the diagnostic chart. faulty ECM.
1. Checks for normal (eranking) voltage to terminel

*C9” of ECM. Test light should be “ON” during

cranking.

1989 15UZU "KT” TROOPER
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CHART C-1B

CRANK SIGNAL
2.8L (VINR) “KT" (TBI)

@ PROBE ECM CONNECTOR CKT WHT/BLK 05
/1. WITH TESTUIGHT TO GROUND.
CRANK ENGINE.
NOTE TEST LIGHT,
| NO LIGHT DURING CRANK LIGHT DURING CRANK
CRANK SIGNAL CIRCUIT OK IF LIGHT GOES
CHECK FUSE OUT WITH ENGINE RUNNING.
fora] Fox]
@ CHECK WIRE FROM FUSE TO REPAIR OPEN IN WIRE FROM
ECM FOR SHORT TO GROUND. ECM TO IGNITION SWITCH.
oK
® REPLACE FUSE.
& CRANK ENGINE.
e RECHECK FUSE.
I NOT 0K BK
REPLACE ECM FAULTY FUSE.
CRANK CIRCUIT OK.
CLEAR CODES AND CONFIRM “CLOSED LOOP™ OPERATION AND NO "CHECK ENGINE” LIGHT. sy
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CHART C-1B

CRANK SIGNAL
2.8L (VINR) “KT” (TBI)

o @ ¢ PROBE ECM CONNECTOR CKT WHT/BLK 5
: WITH TEST LIGHT TO GROUND.,
¢ CRANKENGINE.

® NOTE TEST LIGHT.
NO LiGHT DURING CRANK J LiGHT DURING CRANK

CHANK SIGNAL TIRCWUIT OK iF LIGHT GOES
CHECK FUISE QUT WITH ENGINE RUNNING.

@ CHECK WIRE FROM FUSE TO REPAIR OPEN iN WiRE FROM
ECMFOR SHDRT TO GROUND. ECM TO IGNITION SWITCH.

=]

® REPLACE FLSE.
CRANK ENGINE.
* RECHECK FUSE.

NOT 0K oK ! *

REPLACE ECM FAULTY FUSE.
CRANK CIRCUIT OK.
CLEAR CODES AND CONFIRM “CLOSED LOOP” OPERATIDON AND NO “CHECK ENGINE” LIGNT. P b
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MAP SENSOR
] vvY
L ECM
AB C <
TO TPS
MANIFOLD ®e SENSOR
ABSOLUTE =32 l
PRESSURE
s a16 GRN/YEL —] €12 |AMM— s vrer
432 LT GRN c11 MAP SIGNAL
455 PNK A1 _.L SENSOR
— GROUND
8-28-88
8-3-87 95 5787-6E

CHART C-1D

MAP OUTPUT CHECK
2.8L (VINR) “KT"” (TBI)

Circuit Description:
The Manifold Absolute Pressure (MAP) sensor measures manifold pressure (vacuum) and sends that signal
to the ECM. The ECM uses this information for fuel and spark control.

Test Description: Numbers below refer to circled
numbers on the diagnostic chart,.

1.

Checks MAP sensor output voltage to the ECM.
This voltage, without engine running, represents
a barometer reading to the ECM.

Applying 34 kPa (10 inches Hg) vacuum to the
MAP sensor should cause the voltage to be 1.2
volts less than the voltage at Step 1. Upon
applying vacuum to the sensor, the change in
voltage should be instantaneous. A slow voltage
change indicates a faulty sensor.

1989 ISUZU “KT" TROOPER

Check vacuum hose to sensor for leaking or
restriction. Be sure no other vacuum devices are
connected to the MAP hose.

With the ignition "ON” and the engine stopped,
the manifold pressure is equal to atmospheric
pressure and the signal voltage will be high. This
information is used by the ECM as an indication of
vehicle altitude and is referred to as BARO.
Comparison of this BARO reading with a known
good vehicle with the same sensor is a good way to
check accuracy of a “suspect” sensor. Reading
should be the same £ .4 volt.
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CHART C-1D

MAP OUTPUT CHECK
2.8L (VINR) “KT" (TBI)

@ ® IGNITION "ON", ENGINE "OFF.”

® "SCAN" TOOL SHOULD INDICATE A VOLTAGE WITHIN
THE VALUES SHOWN IN THE CHART BELOW.
DOES IT?

YES

@ ¢ DISCONMNECT VACUUM HOSE AT MAP SENSOR AND REPLACE SENSOR.
PLUG HOSE.

¢ CONNECT A HAND VACUUM PUMP TO MAP
SENSOR.

¢ START ENGINE.

@ APPLY 34 kPa {10” Hg) OF VACUUM AND
NOTE VOLTAGE CHANGE. VOLTAGE
SHOULD BE 1.2 - 2.3 VOLTS LESS THAN STEP 1.
1S1T?

YES NO

@ NO TROUBLE FOUND. CHECK SENSOR HOSE FOR
LEAKAGE OR RESTRICTION. BE SURE THiS HOSE
SUPPLIES VACUUMTO MAP SENSOR ONLY.

CHECK SENSOR CONNECTION.
IF OK, REPLACE SENSOR.

; ALTITUDE VOLTAGE RANGE !
i Meters Feet !
]

i Below 305  Below 1,000 3.8---5.5V |
I 305--610  1,000--2,000 3.6---5.3V !
| 610--914  2,000--3,000 3.5---5.1V |
{  914-1219  3,000--4,000 3.3---5.0V :
i 1219--1524  4,000--5,000 3.2--4.8V .
‘  1524..1829  5,000--6,000 3.0---4.6V !
i\ 1829--2133  6,000--7,000 2.9-.-4.5V .
' 2133-2438  7,000--8,000 2.8-—-4.3V '
i 2438--2743  8,000--9,000 2.6---4.2V b
| 2743--3048  9,000--10,000 2.5--4.0V :
1 1
1 1
1 1

CLEAR CODES AND CONFIRM "CLOSED LOOP” OPERATION AND NO “CHECK ENGINE™ LIGHT,

9-28-88
95 5998-6E
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BLANK
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 SECTION C2

FUEL METERING SYSTEM
e CONTENTS
GENERAL nEscmPT'jl_ﬁN? _ C2-1 DIAGNOSIS +.vavunvavonsnnasvss C2:4

PURPOSE wn.v e cedneanss C2-1
MODES OF OPERATION s aid s neonses C2-1
Starting Mode - cheiaansreanses C2-1
Clear FloodMode . ..evsesneanes €22
aeesasess C2-2

Run Mode ...
.;toaoa-oo-t CZ*Z

Qpenloop ...
ClosedLOOp . < esinenscssasnas C22
AccelerationMode ..., cvseeesn. C2:2
CecelerationMode . .ceeeseneess C2:2
Battery Voltage Correction Mode ... €2-2
Fuel CutoffMode "+ vevveeeneens C2°2
FUEL METERING SYSTEM COMPONENTS .. C2-2
FUELSUPPLY SYSTEM .euvuvevns.. €23
FUEL PUMP ELECTRICAL CIRCUIT .., .. C2-3
THROTTLE BODY INJECTIOM TR UNIT . C2-3
Fuellnjectors .c.useessoneannse c2-3
Pressure Reguiator seessrveesss C2:4
Idie Air Control {lAC) Valve ...ac.. C2-4
Throttle Position Sensor (TPS} . .... €2-4

GENERAL DESCRIPTION

PURPOSE

The function of the fuel metering system is to
deliver the correct amount of fue! to the engine under
all operating conditions. Fuel is delivered by the
Throttle Body Injection (TBI} unit, which is controlled
by the Electronic Control Module (ECM).

The main control sensor is the axygen (Og) sensor,
which is located in the exhaust manifold. The Og
sensor tells the Engine Control Module (ECM) the
amount of oxygen in the exhaust gas, and the ECM
changes the air/fuel ratio to the engine by controlling
the fuel injector. A 14.7:1 air/fuel ratio is required for
efficient catalytic converter operation. Because of the
constant measuring and adjusting of the air/fuel ratio,
the fuel injection system is called a “Closed Loop”
system {Figure C2-1}.

MODES OF OPERATION

The ECM monitors veltages from several sensors
to determine how much fuel to give the engine. The
fuel is delivered under one of several conditions, called
"modes.” All the modes are controlled by the ECM.

FUEL METERINGSYSTEM . cveeenee« C2-4
Fuel Systern Pressure Test  + oo e w s «e C2-5
idle Air Controf {laC) Valve ....... C2:5
Driveability seaceseccasscanss £2:5

ON VEHICLESERVICE ..ccvssnness=n C2-5

FUELPUMPRELAY .2 cuwaesnnsesya (2-§

OILPRESSURESWITCH . vcvewveowes C2:6

GENERAL SERVICE INFORMATION .... C2-6
Fuet Pressure Relief Procedure . .... C2-6
Cleaning Procedurés ...ssse-2.. C2-6
Thread Locking Compound . ...... Q-7

TBIUNIT cuvevacsunansesssanne C2-7

FUEL METER COVER ASSEMBLY .¢.s... C2-B

FUELINJECTORS +esssssnsccesss (28

FUEL METER BODY ASSEMBLY .. .... €211

THROTTLE POSITION SENSOR{TPS) .. .. C2-12

IDLE AIR CONTROL{IAQ}) VALVE ..... C2-12

THROTTLE BODY REPLACEMENT ..... C2-13

TORQUE SPECIFICATIONS ... v0es00.. C2-14

FUEL INJECTORS
ENGINE CONTROL MODULE {ECM}
CATALYTICCONVERTER

EXHAUST OXYGEN {0,) SENSOR *gﬁﬂ;"

[=1l]=11-]

Figure C2-1 - "Closed Loop” System
Starting Mode

Whan the key is first turned “ON,” the ECM turns
*(ON” the fuel pump relay for two seconds, and the fuel
pump builds up pressure to the TBI unit. The ECM
checks the coolant temperature sensor, Throttle
Position Sensor (TPS}, Manifold Absclute Pressure
{MAP) sensor, and crank signal, then determines the
proper air/ffuel ratio for starting. This ranges from

1989 ISUZU “KT" TROOPER




6E2-C2-2 DRIVEABILITY AND EMISSIONS

1.5:1 at -36°C (-33°F) to 14.7:1, at 94°C (201°F) coolant
temperature.

The ECM controls the amount of fuel delivered in
the starting mode by changing how long the injector is
turned “ON" and “"OFF.” This is done by “pulsing” the
injector for very short times.

Clear Flood Mode

If the engine floods, clear it by pushing the
accelerator pedal down all the way. The ECM then
pulses the injector at a 20:1 air/fuel ratio, and holds
this injector rate as long as the throttle stays wide
open, and the engine is below 600 rpm. If the throttle
position becomes less than 80%, the ECM returns to
the starting mode.

Run Mode

The run mode has two conditions called "Open
Loop” and “Closed Loop.”

Open Loop

When the engine is first started, and it is above
400 rpm, the system goes into “Open Loop” operation.

In “Open Loop,” the ECM ignores the signal from the

(O2) sensor, and calculates the air/fuel ratio based on
inputs from the coolant temperature and MAP
Sensors.

The system stays in “Open Loop” until the
following conditions are met:

1. The O9 sensor has varying voltage output,
showing that it is hot enough to operate properly.
(This depends on temperature.)

2. The coolant temperature sensor is above a
specified temperature.

3. A specific amount of time has elapsed after
starting the engine.

4. The throttle is above idle.

Closed Loop

The specific values for the above conditions vary
with different engines, and are stored in the
programmable read only memory (PROM)., When
these conditions are met, the system goes into “Closed
Loop” operation, In “Closed Loop,” the ECM
calculates the air/fuel ratio (injector on-time) based on
the signal from the Og sensor. This allows the air/fuel
ratio to stay very close to 14.7:1.

Acceleration Mode
The ECM looks at rapid changes in throttle

position and manifold pressure, and provides extra
fuel.

1989 1SUZU "KT” TROOPER

Deceleration Mode

When deceleration oceurs, the fuel remaining in
the intake manifold can cause excessive emissions and
backfiring. Again, the ECM locks at changes in
throttle position and manifold pressure and reduces
the amount of fuel. When deceleration is very fast, the
ECM can cut off fuel completely for short periods of
time.

Battery Voltage Correction Mode

When battery voltage is low, the ECM can
compensate for a weak spark delivered by the
distributor by:

@ Increasing injector “ON” time of fuel delivered.
e Increasing the idle rpm.

Fuel Cutoff Mode

No fuel is delivered by the injectors when the
ignition is “OFF.” This prevents dieseling. Also, fuel
is not delivered if no reference pulses are seen from
the distributor, which means the engine is not
running.

FUEL METERING SYSTEM
COMPONENTS

The fuel metering system (see Figure C2-2)
consists of the following:
e T[Fuel supply components (fuel tank, pump and
lines)
e Fuel pump electrical circuit.
@ Throttle body injection (TBI) unit.

1 | FUEL PUMP AND
SENDING UNIT

FUEL SUPPLY LINE
(3] rueLFILTER

TBIUNIT

[2]
(5] FUEL RETURN LINE

45 0055-6E

Figure C2-2 - Fuel Metering System
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FUEL SUPPLY SYSTEM

The fuel supply is stored in the fuel tank. An
electric fuel pump, located in the fuel tank with the
gage sending unit, pumps fuel through-an in-line fuel
filter to the Throttle Body Injection (TBI) unit. The
pump is designed to provide fuel at a pressure above
the pressure needed by the injectors. A pressure
regulator, an integral part of the TBI assembly, keeps
fuel available to the injectors at a regulated pressure.
Unused fuel is returned to the fuel tank by a separate
line. (See Section “02” for replacement procedures
covering the fuel tank, fuel pump, in-line filter and
fuel lines.) S

FUEL PUMP ELECTRICAL CIRCUIT

When the ignition switch is turned to the “ON”
position (engine not running), the ECM turns the fuel
pump relay “ON” for two seconds, causing the fuel
pump to pressurize the fuel system. If the ECM does
not receive ignition reference pulses (engine cranking
or running) within two seconds, it will shut “OFF” the
fuel pump relay, causing the fuel pump to stop.

As a backup system to the fuel pump relay, the

fuel pump can also be turned “ON” by the oil pressure
switch. The oil pressure sender has two internal

circuits. One operates the oil pressure indicator or
gage in the instrument cluster, and the other is a
normally open switch which closes when oil pressure
reaches about 28 kPa (4 psi). If the fuel pump relay
fails, a Code 54 will be set in the ECM, and the oil
pressure switch will run the fuel pump.

An inoperative fuel pump relay can result in long
cranking times, particularly if the engine is cold. The
oil pressure switch will turn "ON” the fuel pump as
soon as oil pressure reaches about 28 kPa (4 psi).

THROTTLE BODY INJECTION (TBI) UNIT

The Model 220 unit (Figure C2-3) consists of three
major assemblies:
@ Fuel Meter Cover
- Fuel pressure regulator
® Fuel Meter Body
- Fuel injectors
¢ Throttle Body

(1] FUEL INJECTORS
[2] THROTTLE BODY ASSEMBLY

[3] THROTTLE POSITION SENSOR (TPS)
[4]1DLE AIR CONTROL (1AC) VALVE ASSEMBLY
[5] FUEL METER BODY ASSEMBLY
(6] FUEL METER COVER ASSEMBLY

8P 0922-AS
Figure €2-3 - Model 220 Throttle Body Injection Unit

- Two throttle valves to control air flow into the
engine

- Idle air control (IAC) valve

- Throttle position sensor {TPS)

- Vacuum ports located at, above, or below the
throttle valves to generate vacuum signals to
various controls and accessories.

Fuel Injectors

A fuel injector (Figure C2-4) is a solenoid-operated
device controlled by the ECM. When the ECM
energizes the solenoid, a normally closed ball valve is
lifted off its seat. The pressurized fuel is injected in a
conical spray pattern against the walls of the throttle
bore above the throttle valve. The fuel which is not
used by the injector passes through the pressure
regulator before being returned to the fuel tank.
Model 220 TBI uses two injectors designed with the
flow capacity required for the engine application.

A fuel injector which does not open may cause a
no-start condition. An injector which is stuck partly
open will cause a loss of pressure after setting, so long
crank times would be noticed. Also, dieseling could
occur because some fuel would be delivered to the
engine after the key is turned "OFF.” An injector
stuck completely open will cause a stall or no-start
condition.
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Pressure Reguiator

The pressure regulator (see Figure C2-4} is an
integral part of the fuel meter cover, and conlaing an
air chamber and a fuel chamber that are separated by
a diaphragm-operated relief valve and a calibrated
spring. The function of the regulator is to maintain
constant pressure drop across the injector at all times.
Tue! pressure is regulated by the difference between
fuel pump pressure acting on one side of the
diaphragm and the force of the calibrated spring (and
air cleaner pressure) acting on the other side. The
system operates in an acceptable pressure range of 62
to 90 kPa (9 to 13 psi}. The fuel meter cover includes a
bleed that relieves system pressure when the engine is
turned “OFF.” The bleed also helps purge vapors from
the injector and regulator after a hot restart.

If the pressure regulator in the TBI supplies
pressure which is too low (below 62 kPa or 9 psi), poor
performance could result. 1f the pressure is too high,
excess emissions and unpleasant exhaust odor may
resuait.

(1] PRESSLRE REGULATOR
2] FUEL MJECTOR

(3] FUEL BJECTOR INLET FILTER

[4 | THROTTLE BODY ASSEMBLY

[ A ] FUEL FRDM PUMP

[ B] INJECTOR ELECTRICAL TERMINALS

[ CONSTANT BLEED - (SGME. FMODELS)

| 0| PRESSURE REGULATOR DIAPHRAGM ASSEWMBLY
[€ |PRESSURE HEGULATOR SPHING

F | FUEL RETURN TD TANK

G | THROTTLE VALYE

ar 0320-SY
Figure C2-4 - TBI 220 Fuel Flow Diagram
idle Air Control (IAC) Valve

Engine idle speed is controlled by the ECM through
the idle air control (IAC) valve mounted on the
throttle body (Figures C2-5, 6). The ECM sends
voltage pulses to the TAC motor windings causing the
LIAC pintle to move “IN” or “OUT” a given distance
{number of steps} for each pulse, called counts, The
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pintie movement controls the airflow bypassing the

throttle valves, which in turn, controls engine idle

speed.

@ Engine idle speed is a function of total airfllow into
the engine based on IACV pintle position + PCV
flow + throttle valve opening + calibrated
vacuum loss through accessories.

@ "“Controlled” idie speed is programmed into the
ECM, which determines the correct IAC valve
pintle position to maintain the desired idle speed
for all engine operating conditions and loads.

@ The minimum idle air rate is set at the factory
with a stop screw. This setting allows encugh air
flow by the throttle valves to cause the JAC valve
pinile 1o he positioned a calibrated number of
steps {counts}, from the seat, during “controiled”
idle operation.

® If the LAC valve is disconnected and reconnected
with the engine running, the idle speed may be
wrong. In this case, the lAC valve can be reset by
doing the following: depress accelerator pedal
slightly, slart and run engine for five seconds,
then turn ignition "OFF” for Len seconds.

[ ] TerminaL Pins
[2] BALL BEARING ASSEMBLY
[3] sTATOR ASSEMBLY
ROTOR ASSEMBLY

[5]sprinG

[6]PiNTLE
LEAD SCREW

8P 0933-A5
Figure €2-5 - ldle Air Control {IAC} Valve
Throttle Position Sensor {TPS}

The Throttle Posgition Sensor (TPS), is mounted on
the side of the throttie body opposite the throttle lever
assembly. 1is function is to sense the current throttle
valve position and relay that information to the ECM.
Knowledge of throttle position allows the ECM to
generate the required injector control signals (pulses).
Refer to Section "6E2-C1” for further information.

DIAGNOSIS
FUEL METERING SYSTEM

Always start with the "Diagnostic Circuit Check”
in Section “6E2-A”. This will reduce dingnosis time,
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FUEL METER COVER & BODY ASSEMBLIES
[2] THROTTLE BODY ASSEMBLY

IDLE AIR CONTROL VALVE ASSEMBLY
FILTERED AIR INLET

PINTLE

[ ] THROTTLE vaLvE

[o] vACUUM PORTS - FOR ENGINE OR EMISSION
CONTROLS

8P 0319-5Y
Figure C2-6 - IACV Air Flow Diagram

and prevent unnecessary parts replacement. The
diagnosis of the "Fuel Metering System” is covered in
CHART A-3, "Engine Cranks but Won’t Run,” and
CHART A-7, “Fuel System Diagnosis.” These charts
cover the diagnosis of the injectors, pressure
regulator, and the fuel pump. Diagnosis of the fuel
pump relay and oil pressure switch is covered in the
Code 54 Chart,

Fuel System Pressure Test

Tools Reguired:
J 29658-B Fuel Pressure Gage
J 29858-85 Adapier

A fuel system pressure test is part of several of the
diagnostic charts and symptom checks. To perform
this test, follow this procedure:

CAUTION: e To reduce the risk of fire and
personal injury, it is necessary
to relieve the fuel system
pressure before connecting a
fuel pressure gage.

@ A small amount of fuel may he
released when disconnecting
the fuel lines. In order to
reduce the chance of personal

injury, cover fuel line fitilngs
with a shop towel before
disconnecting, to catch any fuel
that may leak out. Place the
towel in an approved coniainer
when disconnectis completed.

1. Disconnect negative battery terminal to avoid
possible fuel discharge if an accidental attempt is
made to start the engine.

2. Loosen fuel filler cap to relieve tank vapor
pressure,

3. The internal constant bleed feature of TBI Model
220 relieves fuel pump system pressure when the
engine is turned “OFF.” Therefore, no further
pressure reliefl procedure is required.

4. Disconnect fuel feed hose in engine compartment.

Install J 296588 gage and J 296858-85 adapter

between steel line and flexible hose.

- Tighten gage in line to ensure no leaks occur
during testing.

Connect negative battery terminal.

6. Start car and ohserve fuel pressure reading. It
should be 62 to 90 kPa (9 te 13 psi}; if not, refer to
CHARTA-7.

7. Disconnectnegative battery terminal.

8. Loosen fuel filler cap to relieve tank vapor
pressure.

5. Remove fuel pressure gage.

10. Instali new O-ring on fuel feed line.

11, Reconnect fuel feed line,

12. Connect negative battery terminal.

13. With engine “OFF” and ignition “ON,” check for
fuel leaks.

Idle Air Control (}AC) Vaive

=

A "Scan” tool reads IAC position in steps, called
“counts.” "0” steps indicates the ECM is commanding
the IAC to be driven in, te a fully seated position
(minimum idle air}. The higher the number steps, the
more idle air being allowed to pass by the IAC valve,

Refer to CHART C-2C for information to diagnose
the functisn of the JAC valve.

Driveability

Refer to Section "B” for driveability symptoms
related to the fuel control,

ON-VEHICLE SERVICE
FUEL PUMP RELAY

The fuel pump relays are located in the fuse box on
the left side of engine compartment. For diagnosis of
the fue! pump relay circuit, refer to the Code 54 chart.
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(1] FUEL PUMP/OIL PRESSURE SWITCH 55 2935

ASSEMBLY FLANT

CODE
f o

1 Jm— SHIFT {DENTIFICATION
YEAR
- DAY OF YEAR

P 2154-AS8

Figure €2-7 - Oif Pressure Switch
OIL PRESSURE SWITCH

The oil pressure switch is mounted on the engine
(Figure C2-T). This switch is a parallei power supply,
with the fuel pump relay, and will provide hattery
voltage to the fuel pump, after approximately 28 kPa
{4 psi) oil pressure is reached.

GENERAL SERVICE INFORMATION

The TBI unit repair procedures cover component
replacement with the unit on the vehicle. However,
throttle body replacement requires that the complete
unit be removed from the engine.

An eight digit part identification number is
stamped on the throttie body (Figure C2-8). Refer to
this number if servicing or part replacement is
required.

Refer to the disassembled view (Figure C2-10) for
identification of parts during repair procedures.

CAUTION: e To reduce the risk of fire and
personal injury, it is necessary
to relieve the fuel system
pressure before servicing fuel
gystem components,

® A smal! amount of fuel may he
released when servicing fuel
lines or connections. In order
to reduce the chance of
personal injury, cover fuel line
fittings with a shop towel
before disconnecting, to catch
any fuel that may leak out.
Place the towel in an approved
container when disconnect is
completed.
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Figure C2-8 - TBI 220 identification
Fuel Pressure Relief Procedure

1. Disconnect negative battery terminal to avoid
possible fuel discharge if an accidental attempt is
made to slart the engine,

2. Loosen fue! filler cap to relieve tank vapor
pressure.

3. The internal constant bleed feature of TBI Model
220 relieves fuel pump system pressure when the
engine is turned “OFF.” Therefore, no further
pressure relief procedure is required.

Cleaning Procedures

All TBI component parts, with the exception of
those noted below, should he cleaned in a cold
immersion cleaner.

NOTICE: The Throttle Position Sensor (TPS), Idle
Air Control (IAC) valve, fuel meter cover
assembly, fuel injectors or other
components containing rubber, should
NOT be placed in a solvent or cleaner
bath. A chemical reaction will canse these
paris to sweil, harden or distort. Do Not
soak the throttie body with the above
parts attached. If the throtitle body
assembly requires cleaning, soaking time
in the cieaner should be kepi to a
minimum. Some models have hidden
throttle shaft dust seals that could lose
their effectiveness by extended soaking.
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Thread-Locking Compound

Bervice repair kits are supplied with a small vial
of thread-locking compound with directions for use. If
material is not available, use Loctite 262 or
equivalent,

TBI UNIT

«+| Remove or Disconnect (Figure C2-9)

Negative battery terminal.
Relieve fuel system pressure,
Air cleaner assembly and extension (spacer).
Electrical connectors to IAC valve, TPS and fuel
injectors,
Injector wiring harness,
Throttle cable, return spring(s}, transmission
control cable, and cruise control cable (wherever
applicable}.
7. Vacuum hoses (noting position of hoses) and
bracket.
8. Fuel{eed and return lines.
- Use a back-up wrench on TBI fuel nuts to
prevent them {rom turning.
9. Fuel line O-rings (30, 37) and discard.
10. TBI attaching bolts.
11, TBI unit and flange gasket (70).
- Discard gasket.

Lol S

& o

Important

¢ Stufl manifold opening with a shop towel to
prevent dirt and other contaminants from
entering engine,

Clean

NOTICE: Use care in cleaning old gasket material
from machined aluminum surfaces. Sharp
tools may damage sealing surfaces.

#® (Gasket sealing surfaces.

L[]

++| Install or Connect (Figure C2-9)

New TBI flange gasket (70).
TBI unit,
TBI attaching bolts.

B P

Tighten

#® TBI attaching bolts to 25,0 N-m ( 18 1b.ft.).
New O-rings (30, 37) on fuel lines,
Fuel feed and return lines.

Tighten
® Fue! line nuts to 27.0 N-m {20 lb.ft.).

® 1lge a back-up wrench on the TBI fuel nuts to
prevent them from turning.

oo

L)
TBILNIT
BOLT - TIGKTEN TO 25 N-m {18 Ib. .}
GASKET
ENGINE INTAKE 55 2797-6E
|4 | ENGINE MANIFOLD 27974

Figure £2-9 - TBI Removal and installation

f. Vacuum hoses and bracket.

7. Throttle cable, return spring(s), transmissgion
control eable, and cruise contro! cable (wherever
applicable).

9| {important

@ Make sure throttle and cruise control cables do not
hold throttle spen. Refer to Section "6C” "Engine
Fuel” for additional information on accelerator
controls.

8. Injector wiring harness.

9. Electrical connectors, making sure connectors are
fully seated and latched.

10. Negative battery terminal.

tnspect

@ With engine "OFF,” and ignition “ON,” check
for fuel leaks.

@ With the engine "OFF.” check to see that the
accelerator pedalis free:
- Depress pedal to the floor and release.

11. Air cleaner extension, and air cleaner assembly.
12. Reset IAC valve pintle position:

Depress accelerator pedal siightly.

Start and run engine for three seconds. -

Turn ignition “OFF” for ten seconds.

Restart engine and check for proper idle
operation,

opr TR
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FUEL METER COVER ASSEMBLY

The fuel meter cover and pressure regulator are
serviced as a complete assembly only,
CAUTION: DO NOT remove the four screws
securing the pressure regulator to
the fuel! meter cover. The fuel
pressure regulator includes a large
spring under heavy compression
which, if accidentally released,
could cause personal injury.
Disassembly might also result in a
fuel leak hetween the diaphragm
and the regulator container.

+«+] Remove or Disconnect(Figure C2-11)

Negative battery terminal.

Relieve fuel system pressure.

Air cleaner assembly and extension (spacer).
Elactrical connectors to fuel injectors. (Squeeze
plastic tabs and pull straight up.}

Fuel meter cover attaching screws (1, 2).

Fuel meter cover assembly (3),

R

o=

NOTICE: DO NOT immerse the fuel meter
cover {with pressure regulator) in
cleaner, as damage to the regulator
diaphragm could occur.

7. Fuel meter outlet gasket (5}, cover gasket (4), and
pressure regulator dust seal (6). Discard gaskets
and seal.

l.u_i_lj Clean

® (Gasket sealing surfaces.

»¢| Install or Connect(Figure C2-11)

1. New pressure regulator dust seal (6}, fuel meter
outlet passage gasket (5), and cover gasket (4).

2. Fuel meter cover assembly (3},

3. Fuel meter cover attaching screws (1, 2), coated
with appropriate thread-locking compound.
- Install short screws next to injectors.

Tighten

8 Fuel meter cover attaching serews to 3.0
N-m (27 Ib.in.).

4. Electrical connectors to fuel injectors.
5. Negative battery terminal.

Inspect

& With engine “OFF,” and ignition "ON,” check
for fuel leaks.
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6. Air cleaner extension, and air cleaner assembly.
FUEL INJECTORS

Each fuel injector is serviced as a complete
assembly only.

NOTICE: Use care in removing injectors to prevent
damage to the electrical connector
terminals, the injector filter, and the fuel
nozzle, Also, since the injectors are
electrical components, they should not be
immersed in any type of liquid solvent or
cleaner as damage may oceur.

«+] Remove or Disconnect
(Figures C2-11,12,13)

Negative battery terminal.

Relieve fuel system pressure.

Air cleaner assembly and extension {spacer).

Electrical connectors to fuel injectors. {Squeeze

plastic tabs and pull straight up.}

Fuel meter cover attaching screws (1, 2).

Fuel meter cover assembly {3).

7. Fuel meter outlet passage gasket (5) and pressure
regulator dust seal (6). If fuel meter cover gasket
(4) stuck to fuel meter body, leave it in place. If it
stuck to fuel meter cover, remove it, and place it
on the fuel meter body.

- The fuel meter caver gasket will be used to
protect the fuel meter body in the next step.

B, With fuel meter cover gasket on fuel meter body,
use a serewdriver and fulerum to carefully pry cut
injector (10j.

9. Lower (small) O-ring (12) from nozzle end of
injector and discard.

10. Fuel meter cover gasket (4} and discard.

11. Upper (large) O-ring (13} and steel backup washer

(14) from top of injectar cavity. Discard O-ring.

 Inspect
e Fuel injector filter (11} for evidence of dirt and

contamination. If present, check for presence of
dirt in fuel lines and fuel tank.

Ly e

(=l

9| Important(Figure C2-14) -

Be sure to replace the injector with an identical
part. Injectars from other models ean fit, but are
calibrated for different flow rates.
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BP 0115-XV

PARTS IDENTIFICATION

1
22

23
ao
n
37
i8
40
a1
52

35
58
61
62
65
10
TS
16

77
78

" Pressure Regulator

Model 220 TBI

Scraw Assembly - Fuel Meter
Cowver Attaching -Long
Scraw Assambiy - Fuef #ater]
Cover Attaching - Short
Fuel Meter Cover Assembly
Gasket - Fuel Meter Cover
Gasket - Fuel Meter Outlet
Seal - Pressura Reguiator

Injector - Fuel

Filker - Fuei Injector Injet
Q-ring - Fuel Injector - Lower
0-ring - Fuel Injector - Upper
Washer - Fuel injector

Screw Assembly - Fual Meter¢
Body - Throttle Body
Attaching

Fuel Meter Bady Assembly
Gasket - Thraitle Body to
Fuet Metar Body

Gasket - Air Cleaner

Q-1ing - Fuel Return Line
Mut - Fuef Outiet

Q-ring - Fuel Inlet Line

Nut - Fuel inlet

Gasket - Fuel Outigt Nut
Gasket - Fuel Inlet Nut
Screw Assembly - TPS
Attaching

Retainer - TPS Attaching
Scraw

Sensar - Throttle Position
Plug - idle Stop Screw
Screw Assembly - idie Stop
Spring - idle Stop Screw
Throttia Body Assembly
Gasket - Flange

Vaive Assembly - Mdie Air
Control

Gasket - idie A Contral
Vaive Assambly

O-Ring - ALV

Screw Assembily - IACV
Attaching

Figure CZ-10-Model 220 T8t
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FUEL METER COVER ATTACHING SCREW
ASSEMBLY - LONG

FUEL METER COVER ATTACHING SCREW
ASSEMBLY - SHORT

[3 ] FuEL METER COVER GASKET
FUEL METER BOOY ASSEMBLY
THROTTLE BODY ASSEMALY
FUEL METER OUTLET GASKET
PRESSURE REGULATOR SEAL

FUEL METER COVER ASSEMBLY
8P 0928-AS

[] FuEL iNJECTOR ASSEMBLY

[ 2] FUEL INJECTOR INLET FiLTER
FUEL INJECTOR LOWER “O” RING
[47] FuEL mvJECTOR WPPER “O” RING
[5] FUEL INnJECTOR WASHER

[ 6] FUEL METER BODY ASSEMBLY

THROTTLE BODY AS SEMBLY
8P 0925-85

Figure C2-11 - Fuel Meter Cover Assembly

Figure €2-13 - Fuel Injector and O-rings

[ ] FUEL METER COVER GASKET
FUEL INJECTOR ASSEMBLY

B8P 0926-A%

[1] FUEL IRJECTODR - TOP ViEW
PART IDENTIFICATION NUMBER

[B]veroon entiricaTion 5] [
s

[€] Busp pATE copE TN
oy U
Glo

ap 1071-A%5

1-9 {JAN - SEPT;
O.N,D, {OCT . NOV.DEC)

Figure €2-12 - Remaoving TBI 220 Fuel Injector

+4| Install or Connect
(Figures €2-12, 13, 15)

CAUTION:

When installing an injector, the
backup washer and upper O-
ring must be instalted before
the injector to ensure proper
seating of the O-ring.
Reversing these steps could
result in a fuel leak and
possible fire,
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Figure C2-14 - Fuel Injector Part Number Location

Steel injector backup washer (14) in counterbore of

fuel meter bady.

Lubricate new upper {large) O-ring (13) with

engine oil, and install directly over the backup

washer, h

- Be sure O-ring is seated properly, and is flush
with top of fuel meter body surface.

Lubricate new lower (small) O-ring (12) with

engine oil, and install on nozzle end of injector.

- Push O-ring on far engugh to contact filter,

Fuel injector {10}
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E FUEL INJECTOR ASSEMBLY

[2] FUEL METER BODY ASSEMBLY 8P 0923-AS

Figure C2-15 - Installing Fuel injector

a. Align raised lug on injector base with notch in
fuel meter body cavity.

b. Push down on injector until it is fully seated in
fuel meter body. (Electrical terminals of
injector should be parailel with throttle shaft,)

New pressure regulator dust seal {6), fuel meter

outlet gasket (5), and cover gasket (4).

Fuel meter cover assembly (3). _

Fuel meter cover attaching screws (1, 2), coated

with appropriate thread-locking compound.

Tighten

@ Fuel meter cover attaching screws to 3.0
N'-m (27 lb.in.).

Electrical connectors to fuel injectors.
Negative battery terminal.

Inspect

® With engine "OFF” and ignition “ON,” check
for fuel leaks.

10. Air cleaner extension, and air cleaner assembly.

FUEL METER BODY ASSEMBLY

>

Remove or Disconnect

B2

® =3

(Figures C2-11, 12, 13 and 16)

Negative battery terminal.

Relieve fuel system pressure.

Air cleaner assembly and extension (spacer).
Electrical connectors to injectors. (Squeeze plastic
tabs and pull straight up.)

Fuel meter cover (3) and fuel injectors (10).

Fuel feed and return lines.

Fuel line O-rings (30, 37) and discard,

Fuel inlet and outlet nuts (31, 38) and gaskets (40,
41) from the fuel meter body assembly.

- Discard gaskets.

[1 ] FUEL METER BODY ASSEMBLY

[2] THROTTLE BODY TO FUEL METER BODY GASKET

[ 3] FUEL OUTLET NUT GASKET

[4] FUEL OUTLET NUT

[ 5] FUEL RETURN LINE “O" RING

[6 ] FUEL INLET LINE “0” RING

[7] FuEL INLET NUT

FUEL INLET NUT GASKET

THROTTLE BODY ASSEMBLY

FUEL METER BODY - THROTTLE BODY ATTACHING
SCREW ASSEMBLY

8P 0927-AS

Figure C2-16 - Fuel Meter Body Assembly

9| important

Note locations of nuts, for proper reassembly
later. Inlet nut has a larger passage than
outlet nut.
9. Fuel meter body to throttle body attaching screws
(20).

10. Fuel meter body (21) and gasket (22) from throttle
body.
- Discard gasket.

+4| Instail or Connect

(Figures €2-11, 13, 15 and 16)

1. New throttle body to fuel meter body gasket (22).
- Match cut-out portions in gasket with

openings in throttle body.

2. Fuel meter body assembly (21) on throttle body
assembly.

3. Fuel meter body-to-throttle body attaching screws
(20), coated with appropriate thread-locking
compound.
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" Fuel meter body attaching screws to 4.0 N-m
{351b.in.}.

4. Fuel inlet and outlet nuts (31, 38) with new
gaskets (40, 41).

Tighten

& [nlet nut to 40.0 N-m (30 1b.ft.).
@ Qutlet nut to 29.0 N-m (21 1b.fL.).

New Q-rings (30, 37) on fue] feed and refurn lines.
Fuel lines.

& o;

@ Fuel line nuts to 27.0 N-m (20 ib.it.).
e Use a back-up wrench on the TBI fuel nuts to
prevent them from turning.

Fuel injectors (10} and fuel meter cover (3).
Elsctrical connectors to injectors,
Negative battery terminal.

© o

|&| Inspect

With engine "OFF,” and ignition "ON,” check
for fuel leaks.

10. Air cleaner extension, and air cleaner assembly.

THROTTLE POSITION SENSOR(TPS)

«+| Remove orDisconnect(Figure CZ-17)

1. Airclerner assembly and extension (spacer).
2. TPSelectrical connector,

3. TPS attaching screws (52},

4, Throttle position sensor (58).

NOTICE: The TPS is an electrical component and
must not be soaked in any liquid cleaner
or solvent, as damage may result.

+¢| Install or Connect (Figure C2-17)
1. Throttle position sensor (58).

- Line up TPS lever with TPS drive lever on

throttle body.
2. TPSattaching screws (52).

)| Tighten
® TPS attaching screws to 2.0 N-m (18 lb.in.}.

3. Eleetrical connector.
4, Air cleaner extension, and air cleaner assembly.

IDLE AIR CONTROL (IAC) VALVE

-+ Remove or Disconnect (Figure C2-18)
1. Aircleaner assembly and extension (spacer).

1989 ISUZU “KT” TROOPER

THROTTLE BODY ASSEMBLY
THROTTLE POSITION SENSOR {TPS}
[3] esretaimer

TPS ATTACHING SCREW

95 5505-6E
Figure C2-17 - Throttle Position Sensor

2, [AC valveelectrical connector,
3. IAC valve assembly {(75) and gasket (78).
NOTICE: On IAC valves that have been in
service: [Jo Not push or pull on the
IAC valve pintie. The force
required to move the pintle may
damage the threads on the worm
drive,
Also, Do Not spak TACV in any
liquid cleaner or solvent, as damage
may resulit.

}#®] Cleaning and Inspection

¢ Both original and replacement TAC valves have a
special factory applied thread-locking compound
applied to the screw threads. If the valve removed
from the throttle body is being reinstalled, Do Not
attempt to remove any of the thread locking
compound that may be remaining on the threads.

@ Clean 1ACV gasket sealing surface, pintle valve
seat and air passage. :

- Use carburetor cleaner to remove carbon
deposits. Ido Nol use a cleaner that contains
methyl ethyl ketone. Itis an extremely strong
solvent, and not necessary for this type of
deposit.

- Bhiny spots on the pintle or seat are normal,
and do not indicaie misalignment or a bent
pintle shaft,

- If air passage has heavy deposits, remove
throttle body for complete cleaning.

9| Important

@ [f installing a new [AC valve, be sure to replace
with an identical part. TACV pintle shape and
diameter are designed for the specific application.
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Measure {If Installing a New IAC Valve)
{Figure C2-18)

® Distance between tip of IAC valve pintle and
mounting surface,

- If greater than 28 mm, use finger pressure to
slowly retract the pintle. The force required to
retract the pintle of a new valve will not cause
damage to the valve.

-+ «+| Install or Connect (Figure C2-18)
1. IAC valve assembly (75) and gasket {76},

Tighten

e JAC valve to 18.0 N-m (13 Ib.ft.}.
® TUse asocket or box wrench on vaive hex.

TAC valve electrical connectaor,

Air cleaner extension, and air cleaner assembly.

Reset IAC valve pintle position:

a.~ [epress accelerator pedal slightly.

b. Start and run engine for five seconds.

c. Turnignition "OFF” for ten seconds,

d. Hestart engine and check for proper idle
operation.

w- W

[A]DiSTANCE OF PINTLE EXTENSION
[B]DtAMETER AND SHAPE OF PINTLE
IAC YALVE GASKET

5P 1058-A8
Figure €2-18 - idle Air Contro! IAC Valve

THROTTLE BODY REPLACEMENT

«+| Remove orDisconnect(Figures 9, 10}

Negative battery terminal.

Relieve fuel system pressure.

TBI unit from engine.

Fuel inlet and outiet nuts and gaskets from the
fuel meter body assembly. Discard gaskets.

D pe

Y| Important

Note locations of nuts, for proper reassembly
later. Inlet nut has a larger passage than

outlet nut.
5. Fuel meter bedy to throttle body attaching serews,
6. Fuel meter assembly and gasket from throttle

body.
- Diseard gasket,

inspect

& Replacement throttle body for items that will need
to be transferred from unit removed from engine.

¢ Disassemble

o TBIlunit, following component repair procedures.

-r:_i- Assemble

e Hepiacement throitle body with transferred parts,
following component repair procedures.

«| Install or Connect(Figures 9, 10}

1. New throttle body to fue! meter body gasket.
Matech cut-out portions in gasket with openings in

~ throttle body.

2. Fuel meter assembly on replacement throtile
body.

3. Fuel meter body-to-throttle body attaching
screws, coated with appropriate thread-locking
compound.

Tighten
® Fuel meter body attaching screws to 4.0 N-m
{351b.in.}.
4. Fuel inlet and outlet nuts with new gaskets to
fuel meter body assembly.

Tighten
@ Inlet nut to 40.0 N-m (30 1b.ft.).
e QOutlet nut to 29.0 N-m (21 Tb.ft.}.
TBI unit onto engine.
6. Position air cleaner assembly on TBI unit to allow
access to the idle stop serew. Conneet Thermae
vacuum hose.

7. Negative battery terminal.
8. Adjust minimum idle speed.

o

7] timportant

e Minimum idle speed should only be adjusted when
installing a replacement throttle hody.

® The idle stop screw is used to regulate minimum
idle speed of the engine. On original eguipment
throttle bodies, it is adjusted at the factory, then
covered with a plug to discourage unnecessary
readjustment.

1989 ISUZU “KT” TROOPER
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NOTICE: The minirmum idle speed adjustment is

critical to vehicle performance and ? important
component durahbility. Inecorreet ® Engine should be at normal eperating
minimum idle speed adjustment {too temperature and in"Closed Loop.”
high}, will cause the TAC valve pintie ® Accessories (A/C, rear defog, etc. “OFF.”
to constantly bottom on its seat and ® Make sure throttle and cruise control eables do
regult in early valve failure, 1If not hold throttle open.
minimum idle speed is adjusted too ® [dle speed should be 7004 50 rpm.
low, the vehicle may not start in cold 9. Adjust minimum idle speed if necessary.
weather or may stall during warm-up. 10. Turn ignition “O¥F."
11. Connect 1AC valve electrical connector and
. Adjust distributor set-timing connector,
1. Blockdrive wheels, and apply parking brake, 12. Turn 1gmt1(;n to ,,ON p051t1‘0n, a‘nd recheck TPS
9 Connect a “Sean” tool to the ALDL connector. voit&}ge on “Scan” tool. Adjust if necessary, to
AR AT s obtain 0.48+0.06 volt.
3. L ignitionto ‘ON” position. Tighten TPS attachi to 2.0 N-
4, Select “TPS” voltage display on “"Scan” tool, and ¢ 1gnten attaching screws 1o 4.t m
(18 lb.in.). Make sure adjustment did not

adjust TPS to obtain 0.48 £0.06 volt.

- . Tighten attaching screws enough to hold TPS
in place. Readjustment may be required
following minimum idle speed adjustment,

5. Select “Field Service Mode"” on "Scan” tool {refer to
“Scan” tool instructions}. This will cause 1AC
valve pintle to seat in throttle body {closing air
passage). Wait at least 45 seconds, disconnect [AC
valve eonnector, then exit “Field Service Mode.”

6. Disconnect distributor set-timing connector.

91 tImportant TORQUE SPECIFICATIONS

® The distributor set-timing connecior must be
disconnected to fix spark-advance at base
timing. This eliminates the possibility of
changes in engine speed due to changes in
timing.

change afler tightening screws.
13. Reset IAC valve pintle position:
a. Depress accelerator pedal slightly.
b. Startand run engine for five seconds.
c. Turnignition “OFF” for ten seconds.
d. Restart engine and check for proper idle
operation,
14, Disconnect “Scan” tool,
15. Remove block from drive wheels.

Throttle Body Attach. Bolis . 25,0 N-m (18 1b.ft.)
Fuel LineNuts +«.«seeesse 27.0N-maelb.it)
Fuel Meter Cover Screws .. 3.0N-m(27l1b.in.} -
Fuel Meter Body-Throttle Body 4.0 N-m (35 Ib.in.}
TBl Fuellnlet Nut ...... 40.0N-m(301b.ft.)
7. Place transmission in “Neutral” (M/T}. Start and TBI Fuel Qutlet Nut . .... 29.0N-m(21lb.ft.)

run engine until it reaches narmal operating Throttle Position Sensor ., .. 2.0N-m{(181b.in.)

ternperature, and “Closed Loop” operation as read Idle Air Control Valve .... 18.0N-m{131b.ft)

on the “Scan” tool.

-~ It may be necessary to hold throttle open

slightly to maintain idle.

8. Select "Engine rpm” on “Scan” tool, and read

engine speed.

B 1989 ISUZU “KT TROOPER
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IAC CONNECT

ECM

BLUMWHT 441 —3% 5 1AC COIL "A™ Hi

BLU/BLK 442 ~— C6& J IACCOIL "A"LO

GREN/WHT 243 —] €4 | IACCOIL“B™ HI

THROTTLE
BOnY

a-29-88

LT GRN/BLK 344 —§ €3 [ IACCOL "A" LD

8-28-66
95 5797-6E

CHART C-2C

IDLE AR CONTROL (IAC) VALVE CHECK
2.8L (VINR) “KT” (TBI)

The ECM controls idle rpm with the IAC valve. To increase idle rpm, the ECM moves the IAC valve out,
allowing more air to pass by the throttle plate. To decrease rpm, it moves the [AC valve in, reducing air flow by
the throttle plate. A “Scan” tool will read the ECM commands to the IAC valve in counts. The higher the
counts, the more air allowed (higher idle). The lower the counts, the less air allowed (lower idle).

Circuit Description:

Test Description: Numbers below refer to circled

numbers on the diagnostic chart.

1. Continue with test, even if engine will not idle. If
idle is to low, “Scan” will display 80 or more
counts, or steps. 1f idle is high, it will display "0”
counts. Og¢easionally, an erratic ar unstable idle
may occur. Engine speed may vary 200 rpm, or
more, up and down. Disconnect TAC. If the
condition is unchanged, the IAC is not at fault.

2. When the engine was stopped, the IAC valve
retracted (meore air) to a fixed “park” position for
increased air flow and idle speed during the next
engine start. A “Scan” will display 100 or more
counts. When performing this test, immediately
note rpm on start up, because, on a warm engine,
the rpm will decrease rapidly.

3. Be sure to disconnect the IAC valve prior to this
test. The test light will confirm the ECM signals
by a steady or flashing light on all circuits.

4. There is a remote possibility that one of the
circuits is shorted to voltage, which would have
been indicated by a steady light. Disconnect ECM
and turn the ignition "ON” and probe terminals to
check for this condition.

Diagnostic Aids:

A slow unstabie idle may be caused by a system
problem that cannot be overcome by the IAC. “Scan”
counts will be above 80 counts, if engine speed is too
low, and “0” counts, if engine speed is too high.

If idle is too high, stop engine. Ignition "ON.”

1989 15U2U “KT" TROOPER

Ground diagnostic terminal. Wait 30 seconds for IAC
to seat, then, disconnect IAC. Unground diagnostic
terminal and start engine, If idle speed is above 450
rpm indrive, locate and correct vacuum leak. If rpmis
less than 450 rpm, refer to “Rough Unstable or
Incorrect Idle,” in “Symptoms,” Section "B”.
® System toolean (High Air/Fue] Ratio)
Idle speed may be too high or toe low. Engine
speed may vary up and down, disconnecting IAC
does not help. May set Code 44,
“Scan”" and/or voltmeter will read an oxygen
sensor output less than 300 mV (.3 velt). Check
for low regulated fuel pressure or water in fuel. A
lean exhaust, with an oxygen sensor output fixed
abave 800 mV (.8 volt), will be a contaminated
gensor, usually silicone. This may alse set a Code
45. .
¢ System too rich (Low Air/Fuel Ratio) _
Idle speed too low. “Scan” counts usually above
80. System obviously rich and may exhibit black
sroke exhaust.
“Sean” tool and/er voltmeter will read an oxygen
sensor signal fixed abave B0 mV (.8 volt).
Check:
- High Fuel pressure
- Injector leaking or sticking
® Throttle Body
Remove JAC and inspect bore for foreign material
or evidence of IAC valve dragging the bore.
e If gbove are all DK, refer to “Rough, Unstable,
Incorrect Idle or Stalling,” in “Symptoms,” Section
"B
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CHART C-2C

IDLE AIR CONTROL {IAC) VALVE CHECK
2.8L (VINR) “KT” (TBI)

(D[« arcmust ot ~orr DuRING ENTHRE CHECK.

@ START ENGINE. ENGINEMUST BE AT NORMAL
OPERATING TEMPERATURE. ‘

® PLACE TRANSBISSION I NEUTRAL. -

® RECORD STEADY ENGINE SPEED. IFIDLE IS
ERRATIC OR UNSTABLE, REFERTO “DIAGNOSTIC

@ @ TURN IGNITION “OFF" FOR 10 SECONDS,
o START ENGINE AND WIMEDIATELY
OBSERVE RPM IN NEUTRAL. -

|
. ———— |
l RPM SAME AS RECORDED IN FIRSTSTEP f | RPM HIGHER THAN RECDRDED IN FIRST STEP
@ {DLE ENGINE FOR 1 MINUTE IN
NEUTRAL.
@ MNOTE ENGINE SPEED.
| .
WILL NOT RETURN TO RPM RETURNS TO RPMRECORDED [N FIRST STEP
RECORDED iN FIRST STEP.
- i
@ ® (GNITION “OFF” ’ iDLE AIR CONTROL CRCUIT OX.
& DISCONNECTIAC VALVE HARNMESS. REFER TO “DIAGNOSTIC AIDS"
# IGNETION “ON", ENGINE “OFF” ONFACING PAGE.
¢ GROUND DIAGNOSTICTEST TERMINAL.
& CONMECT ATEST LIGHT BETWEEN EACH IAC VALVE
HARNESS CONNECTOR TERMINAL AND GROUNO.

i ;
NOLIGHTS, ONE O/ LIGHT STEADY
MORE GIRCINTS OR FLASHING ALL

£ CIRCUITS
® CHECK FOR OPEN ORSHORT TO i

GROUND IN QIRCUIT WiTH NO LIGHT. FAULTYIAC
ARE ALL CIRCUITS OK? CONNECTION OR AL

VALVE, ORPLUGGED

1 PASSAGE. IF LIGHT
YES no | APPEARS TO BE STEADY,

REFERTO STEP4 ON

® CHECK RESISTANCE ACROSS IAC VALVE COILS. IT REPAIR WIRING AND FACING PAGE.

SHOULD BE MORE THAN 20 OHMS BETWEEN tAC RECHECK.

VALVE TERMINALS A" & “B” AND “C” & "D”.

15177 i

l :
FAULTY ECM REPLACE JAC VALVE
CONNECTION OR ECM, AND RETEST.
CLEAR CODES, CONFIRM “CLOSED LDDP* OPERATION, NO “CHECK ENGINE” LIGHT. 11-21-68

95 5872-6E
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SECTION C3
EVAPORATWE ERMISSION CONTROL SYSTEM (EECS)
o CONTENTS

GENERAL DESCRIPTION ........,v... C3-1
PURPGSE . ....ccoenccoscnassass €31
VAPOR CANISTER v vevsavaveeaass €341
EVAPORATIVE EMISSION SYSTEM . ... €3-1
IN-TANK PRESSURE CONTROLVALVE .. €3-2

DIAGNOSIS ......chececeeveress C322

GENERAL DESCRIPTION
PURPOSE

The basic Evaporative Emission Control System
(EECS) used on all vehicles is the charcoal canister
storage method. This method transfers fusl vapor
from the fuel tank to an activated carbon (charcoal)
storage device (canister) to hold the vapors when the
vehicle is not operating. When the engine is running,
the fuel vapor is purged {rom the carbon element by
intake air flow and consumed in the normal
combustion process.

VAPOR CANISTER

Gasnline vapors from the fuel tank flow into the
tube labeled tank, Any liquid fuel goes into a
reservoir in the boltom of the canister to protect the
integrity of the carbon hed above (Figure C3-1). These
vapors are absorbed into the carbon. The canister is
purged when the engine is running above idle speed.
Ambient air is allpwed into the canister through the
air tube in the top. The air mixes with the vapor and
the mixture is drawn inta the intake manifold.

EVAPORATIVE EMISSION SYSTEM

This system has a Thermostatic Vacuum Switch
{TVS) installed in the intake manifold coolant passage
to sense engine coolant temperature. This TVS has
twa ports and is located between the canister and the
TBI unit. When the engine is below 46°C (115°F), the
TVS is closed preventing purge of the canister. When
engine temperature is above 46°C (115°F), the TV3S
opens, allowing purge of the canister.

RESULTS OF INCORRECT OPERATION ... €3-2
VISUAL CHECK OF VAFOR CANISTER ... €3-2
ON-CARSERVICE . ....vse0v0aeesea €32
FUELVAPORCANISTER ... eneeoass €32
CANISTERHOSES .... ..« esevaeses 32

- CARBON

VAPOR FROM
]2 | FUELTANK

E PURGE

5-213-85
*55 2813-6E

Figure €3-1 - Fuel Vapor Canister

1989 {SUZU “KT” TROOQPER
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IN-TANK PRESSURE CONTROL VALVE

The in-tank pressure control valve, a combination
roll-over, integral pressure and vacuum relief valve, is
located with the fuel sending unit in the fuel tank.
When vapor pressure in the tank exceeds 1" Hg (5
kPa) the valve opens and allows vapors to vent to the
canister and then be purged. When the tank pressure
drops below the opening point of the valve it will close,
keeping vapors in the fuel tank. The valve provides
vacuum relief to protect against vacuum build up in
the fuel tank and roll-over protection to prevent liquid
fuel from entering the canister during normal driving
maneuvers,

DIAGNOSIS
RESULTS OF INCORRECT OPERATION

® Poor idle, stalling and poor driveability can be
caused by:
- Damaged ¢canister.
- Hoses split, cracked and/or, not connected to
the proper tubes.
® Evidence of fue) loss or fuel vapor odor can bhe
caused by:

- Liquid fuel leaking from fuel lines or TBI unit. -

- Cracked or damaged vapor canister,

- Disconnected, misrouted, kinked, deteriorated
ordamaged vapor pipe, or canister hoses.

- Air cleaner or air cleaner gasket improperly
seated.

19089 ISUZU “KT" TRQOPER

VISUAL CHECK OF VAPOR CANISTER

® Replace vapor canister if cracked or damaged.

® Replace vapor canister if fuel is leaking from
bottom and check operation of the total
gystem,

ON-CAR SERVICE
FUEL VAPOR CANISTER

++| Remove or Disconnect

1. Hoses from canister. Mark hoses to install on new
canister,
2. Canister,

3 Install or Connect

1. Canister asremoved.
2. Hoses. Make sure connections are correct,

CANISTER HOSES

" Refer to “Vehicle Emission Control Information”
label for routing of canister hoses.
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[1] terunir [3] rueLTank [6] FuELCAP

[Z] varorcanister - [4] VAPORRESTRICTION VAPOR CANISTER
THERMOSTATIC
5/23/86 [5] varoreire VACUUM SWITCH 75-3512-6E

Figure C3-2 - Evaporative Emissions Control System Schematic 2.8L (VIN R)

1989 ISUZU “KT" TROOPER




6E2-C3-4 DRIVEABILITY AND EMISSIONS

BLANK

1989 15UZU “KT" TROCPER




DRIVEABILITY AND EMISSIONS 6E2-C4-1

C4-1

GENERAL DESCRIPTION
; ca-1

PURPOSE .44 uaivs .
OPERATION ; sesecses Ca1
DIAGNOSIS .. ....ivsivsnnenanss CO-1
RESULTS OF INCORRECT-ESTOPER. . ... C41

GENERAL DESCRIPTION
PURPOSE o

The High Energy Ignition (HEI) system controls
fuel combustion by providing a spark to ignite the
compressed air/fuel mixture at the correct time. To
provide improved engine performance, fuel economy,
and contro! of exhaust emissions, the ECM controls
distributor spark advance (timing) with the Electronic
Spark Timing (EST) system.

Only the Electronic Spark Timing {EST) system
will be described here. Additional information on the
HEI system is found in Section “6D”.

OPERATION

The standard High Energy Ignition (HEI) system
(desecribed in Section “6I}”) has a modified distributor
module, which is used in connection with EST. The
module has eight terminals. (See Figure C4-1).

DISTR{BUTOR

1 HEIMODULE 3 IGH. COIL TERMINALS

2 EST TERMINALS 4 | PICK-UP COIL TERMINALS

3-15-85
*58 1707-6EA

Figure C4-1 - Distributor Module 2.8L

To properly control ignition/combustion timing,
the ECM needs to know:
¢ crankshaft position

_ SECTION C4
GNITION SYSTEM/(EST)
~ CONTENTS

HOW CODE 42 15 DETERMINED
CODE12 .cccosvacscnsssssaes C42
CHECKING EST PERFORMANCE  ...... C4-2
ON-CARSERVICE ....ccecovccersss C42
SETTINGTIMING ...ccesscassses C42

L N N C4-2

engine speed (rpm)
engine load {(manifold pressure or vacuum)
atmospheric (barometric) pressure
engine temperature
The EST system consists of the distributor
module, ECM, and connecting wires. The distributer
has four wires, from the HEI module, connected to the
ECM.
These circuits perform the following functions:
® Distributor reference. Terminal “C”
This provides the ECM with rpm and crankshaft
position information,
® Reference ground. Terminal “A”
This wire is grounded in the distributor and
makes sure the ground circuit has no voltage drop
which could affect performance. If it is open, it
may cause poor performance.
® Bypass. Terminal "B”
At about 400 rpm, the ECM applies 5 volts to this
circuit to switch spark timing control from the
HEI module to the ECM. An open or grounded
bypass circuit will set a Code 42 and the engine
will run at base timing, plus a small amount of
advance built into the HEI module.
¢ EST. Terminal “I”
After bypass voltage is applied, the ECM uses this
circuit to trigger the HEI module. The ECM uses
the distributor reference signal to base its
calculation of the amount of spark advance
needed, under present engine conditions. If the
base timing of the engine is incorrect, the entire
spark curve will be incorrect,

DIAGNOSIS
RESULTS OF INCORRECT EST OPERATION

An open, or ground, in the EST circuit, will set a
Code 42 and cause the engine to run on the HEI
module timing. This will cause poor performance and
poor fuel economy.

1989 ISUZU “KT" TROOPER
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The ECM uses information from the MAP and
coolant sensors, in addition to rpm, to calculate spark
advance as follows.

Low MAP cutput voltage = More spark advance

Cold engine = More spark advance

High MAP output voltage, = Less spark advance

Hotengine = Less spark advance

Therefore, detonation could be caused by low MAP
output or high resistance in the coolant sensor circuit.

Poor performance could be caused by high MAP
output or low resistance in the coolant sensor circuit.

HOW CODE 42 IS DETERMINED

When the system is running on the HEI module,
that is, no voltage on the bypass line, the HEI module
grounds the EST signal. The ECM expects to see no
voltage on the EST line during this condition. If it
sees a voltage, it sets Code 42 and will not go into the
EST mode.

When the rpm for EST is reached (about 406G rpm),
the ECM applies 5 volts to the bypass line and the EST
should no longer be grounded in the HE] medule, so,
the EST voltage should be varying,.

If the bypass line is open, the HEI module will not
switch to EST mode, so, the EST voltage will be low
and Code 42 will be set.

If the EST line is grounded, the HEI module will
switch to EST but, because the line is grounded, there
will be no EST signal and the engine will not run. A
Code 42 may, or may not, be set.

The description, operation, and diagnosis of the
HEI system are found in Section “6D” of this manual.
This section will address diagnosis of that portion of
the ignition system pertaining to the EST operation.

1989 1SUZU "KT” TROOPER

CODE 12

Code 12 is used during the “Diagnostic Circuit
Check” procedure to test the code display ability of the
ECM. This code indicates that the ECM is not
receiving the engine rpm (reference) signal. This
occurs with the ignition key “ON” and the engine not
running.

The “reference” signal, also, triggers the fuel
injection system. Without the “reference” signal, the
engine cannot run.

CHECKING EST PERFORMANCE

The ECM will set timing at a specified value,
when the diagnostic “test” terminal in the ALDL
connector is grounded. To check for EST operation,
the timing should be checked at 1500 rpm with the
terminal ungrounded. Then, ground the “test”
terminal. If the timing changes at 1500 rpm, the EST
is operating.

A fault in the EST system will, usually, set a
trouble Code 42. Use that chart to diagnose the
system.

ON-CAR SERVICE
SETTING TIMING

Set timing according to instructions on Vehicle
Emission Control Information label,
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1.

CHART C-4B

IGNITION SYSTEM CHECK
{REMOTE COIL/SEALED MODULE CONNECTOR DISTRIBUTOR)

2.8L (VINR) “KT” (TBI)

Test Description: Numbers below refer to circled
numbers on the diagnostie chart,

Two wires are checked, to ensure that an open is
not present in a spark plug wire.

1A If spark occurs with EST connector disconnected,

2.

3

pick-up coil output is too low for EST operation.

A spark indicates the problem must be the
distributor cap or rotor,

Normally, there should be battery voltage at the
“C” and *+” terminals. Low voltage would
indicate an open or a high resistance circuit from
the distributor to the coil or ignilion switch. 1f“C”
term. voltage was low, but “+" term. voltage is 10
volts or more, circuit from "C” term. to ignition
coil or ignition coil primary winding is open,
Checks for a shorted module or grounded circuit
from the ignition ecoil to the module. The
distributor module should be turned “0OFF,” so
normal} voltage should be about 12 volts.

If the module is turned “ON7, the voltage would he
low, but above 1 volt. This could ecause the
ignition coil to fail from excessive heat,

With an open ignition cail primary winding, a
small amount of voltage will leak through the
module from the “Bat.” to the tach terminal.

1989 1SUZU "KT* TROOPER

5.

Applying a voltage (1.5 to 8 volts) to module
terminal “P” should turn the module *ON* and the
tach. term. voltage should drop to about 7-9 volts.
This test will determine whether the module or
coil is faulty or if the pick-up coil is net generating
the proper signal to turn the module "ON.” This
test can be performed by using a T3C battery with a
rating of 1.5 to 8 voits. The uge of the test light is
mainly to allow the “P” terminal to be probed
more easily. Some digital multi-meters can also
be used to trigger the module by selecting ohms,
usually the dicde position. In this position the
meter may have a voltage across it's terminals
which can be used to trigger the module. The
voltage in the ohm’s position can be checked by
using a second meter or by checking the
manufacturers specification of the tool being used.
This should turn “OFF"” the module and cause a
spark. If no spark occurs, the fault is most likely in
the ignition coil because most module problems
would have been found before this point in the
procedure, A module tester could determine
which is at fault.
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@ Perform Diagnostic Circuit Check before proceeding with this test. (if a
@ tacto:eteflg? connected to the Tach term., disconnect it before proceeding C HART c_4 B
with the test}. SRS )
® Check spark at plug with spark tester J-26792 or equivalent {ST-125} while
cranking (if no spark on one wire, check a second wire) A few sparks and !G \] ITiON SY STE M C H EC K
then nathing is considered no spark. {REMOTE COIL / SEALED MODULE
E
. CONNECTOR DISTRIBUTOR)
” o
2.8L (VIN R) “KT* (TBI)
¢ Disconnect 4 term. distributor Check fuel spark pluas. etc.
ilimne':‘tor and check for spark. See section F'!B" s';m?:t'oms. TESTLIGHT
’ ' TOD.C.
[No spark | spark | POWER SUPPLY
: ! {1.5t08V)
® Check for spark at coil wire with tester while cranking. 1 Replace pick-up coil |
(Leave spark tester connected to coil wire for Steps 3-6).
B
@ @ Disconnect distributor 2 term. “C/+  connector. ' Inspect cap for water, cracks,
@|gnition switch “on”, Engine stopped. etc. If OK, replace rotor.
® Check voits at “ +* and “C” term's. of dist. harn. conn.
B
| i i
I Both term’s. 10 volts or more | l Both term’s. under 10 volits | Under 10 volts "C” term. only l
) |
®Reconnect dist. 2 term. conn. i "o w .
@ @With ign. “ON", check voltage from tach. term. Repair wire from module ” + * term. Check for open or gnd. in ckt.
to gnd. (term. may be taped back in harness) to “B” term. of black Ign. coil from “C" term. to ign. coil. if Ckt.
T gne. -may P ; connector or primary ckt. toign. sw. is OK, fault is. ign. coil or conn.,
Under 1 volt 1to 10 volts
8 Connect test light from tach. term. to ground. Repair open tach, lead or Replace module and check for
@ Crank engine and observe light. conn and repeat test #4. spark from coil as in Step 6.
B I : .
<_. | q - :
Light on steady ’ Light Spark
; blinks :
@ ® Disconnect distributor 4 term. connector. System Replace ign. coil,
eRemove dist. cap. 0K it too is fauity

@ Disconnect pick-up coil connector from module.

@ Connect voltmeter from tach. term. to ground.

#Ignition on. :

einsulate a test light probe to 1/4” from tip and note voltage, as test light Replace ignition coil and recheck
is momentarily connected from a voitage source (1.5 to 28V} to module for spark with spark tester. If still
term. P, (Fig. 1). no spark, re-instali original coil

and replace dist. module..

. H
| Voltage drops l Mo drop in voltage
@ Check for spark from coil wire with spark tester Check moduie ground.
as test light is removed from module term. If GK, replace module.
|
Mo Spark
|
@ if no module tester (124642} is available; @ |f module tester (124642) @ s rotating pole piece
Replace ign. coil and repeat Step 5. is available: test module still magnetized?
i [
; ; ) | B L
No Spark INot 0K I | Yes [
2 g i . :
Ign. coil removed is OK, I System OK i Check coil wire Replace Check pick-up coil Replace pole
reinstall coil and check coil from car to coil. If module or conns, {Coil piece and
wire from dist. cap. if OK, OK, replace coil. resistance should shaft assy.
repiace dist. module. be 500-1500 ohms 7-21-88
and not grounded). *£c 1444-6EA

1989 ISUZU “KT” TROOPER
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SECTION C5
ELECTRONIC SPARK CONTROL (ESC) SYSTEM

CONTENTS
GENERAL DESCR‘P“ON -r L A clj"1 ON"CAR SER\IiCE N I L L A o I R C5-1
PURPOSE e e s EEEsew bt anbnnnS C5~1 ESCKNOCKSENSOR % 0 6 R B R ME R C5-1
OPERATQON un-q.."':ol'o--nﬁoputo cs"1 ESCMGDULE li..‘st.‘l;tﬁ.tiq c5'1
DIAGNOS’S 9-::‘-‘”&.‘0‘-...;.:&0.‘n c5‘1
RESULTS OF iNCORRECT ESC OPERATION C5-1
GENERAL DESCRIPTION
PURPOSE

To control spark knock, an Electronic Spark
Control (ESC} system has begn added. This system is
designed to retard spark timing up to 20°, to reduce
spark knock in the engine. This ailows the engine to
use maximum spark advance to improve driveability
and fuel economy.

Varying octane levels in gasoline can cause
detonation in engines, Detonation is called spark
knock.

OPERATION

The ESC system has two major components;
& ESC Module
e ESC Knock Sensor

The sensor is mounted in the engine block near
the cylinders, or in the intake manifold at the rear of
the engine. When the ESC knock sensor detects
abnormal vibration (spark knocking) in the engine, it
produced a voltape that is received by the ESC
module. As long as the ESC module sees no voltage
from the knock sensor (knock not present), it sends a
signal voltage (8 to 10 volts} to the ECM and the ECM
provides normal spark advanee,

When the module detects voltage [rom the knock
sensor (knock present), it turns “OFF” the signal to
the ECM and the voltage at terminal *B7” goes to 0
volts, The ECM then retards EST to reduce spark
knock.

DIAGNOSIS
RESULTS OF INCORRECT ESC OPERATION

Loss of the ESC knock sensor signal or loss of
ground at ESC module would cause the signal to the
ECM to remain high, This condition would cause the
ECM to control EST, as if no spark knocking were
happening. No returd would occur, and spark
knocking could become severe under heavy engine
load eonditions.

Loss of the ESC signal to the ECM would cauge the
ECM to constantly retard EST. This could result in
sluggish performance and cause a Code 43 to set,

A “Scan” tool will read knock signal in A/D
counts. When detonation is detected, knock signal
eounts will increment, as long as knock is present.
“Scan” tools will indicate knock being present either
by showing A/D counts, or displaying “Yes” {knock
present), or “No” {(knock not present). I Code 43 is
present, use that chart to diagnose system. If no code
is present and ESC system is suspected, use CHART
C-5.

ON-CAR SERVICE
ESC KNOCK SENSOR

++| Remove or Disconnect

1. Negative battery cable.
2. ESC wiring harness connector from ESC sensor.
3. ESC sensor {rom engine block.

++«| Instaill or Connect

1, ESC sensor into engine block. Apply thread
sealer, such as soft tape, to the ESC sensor
. threads.
2. ESC wiring harness connector to the ESC sensor.
3. Negative battery cable.

ESC MODULE

Refer to Figure C5-1.
ESC module is mounted to the ECM bracket
behind the glove compartment.

++| Remove or Disconnect

1. Negative battery cahle
2. ESC module connector.
3. Attaching screws.

4, ESC module.

1989 ISUZU "KT” TROOPER
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3¢| Install or Connect

ESC module.
Attaching screws.

ESC module connector.
Negative battery cable.

-

Lol AN

95 5798-6E

Figure C5-1 - ESC Module Location

1989 ISUZU “KT" TROOPER
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ECM
Wi A
-
—— B }—~ BLK/BLU —» TO MAIN RELAY
ESC ey SPARK
MODULE < 485 8Lk . RETARD
% D }— 2986 8RN (ESC)
—s | E b 295 GRvY
) \ |
—— 0

SENSOR

===1  ENGINE

= GROUND 9-30-88

7-31-87 , 95 5730-6E

CHART C-5

ELECTRONIC SPARK CONTROL (ESC) SYSTEM CHECK
{ENGINE KNOCK, POORPERFORMANCE, ORPOORECONOMY)

2.8L (VINR) "KT" (TBI)

Circuit Description:
Electronic spark control is accomplished with a module that sends a voltage signal to the ECM. As the
knock sensor detects engine knock, the voltage from the ESC module to the ECM is shut “OFF™ and this
signals the ECM to retard timing, if engine rpm is over about 900,

Test Description: Numbers below refer to circled
numbers on the diagnostic chart.

1.

If a Code 43 is not set, but a knoeck signal is
indicated whilesrunning at 1500 rpm, listen for
an internal engine noise. Under a no joad
condition, there should not be any detonation,
and if knock is indicated, an internal engine
problem may exist.

Usually a knock signal can be generated by
tapping on the right exhauet manifold. This test
can also be performed at idle. Test number 1 was
run at 1500 rpm, to determine if a constant knock
signal was present, which would affect engine
performance,

This tests whether the knock signal is due to the
sensor, a basic engine problem, or the ESC
maodule.

1989 ISUZU “KT" TROOPER

4, If the module ground circuit is faulty, the ESC
madule will not function correctly. The test light
should light indicating the ground cireuit is OK.

5. Contacting CKT 496, with a test light to 12 volts,
should generate a knock signal to determine
whether the knock sensor is faulty, or the ESC
madule can'’t recognize a knock signal.

Diagnostic Aids:
If the ESC system c¢hecks UK, but detonation is

the complaint, refer to “"Detonation/Spark Knock™
symptom in Section "B”.
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CHART C-5

ELECTRONIC SPARK CONTROL (ESC) SYSTEM CHECK
(ENGINE KNOCK, POOR PERFORMANCE, OR POOR ECONOMY)

2.8L (VINR) “KT" (TBI)

THIS CHART SHOULD BE USED AFTER ALL OTHER CAUSES OF SPARK KNOCK HAVE S8EEN CHECKED. LE., TIMING, EGR, ENGINE
TEMPERATURE OR EXCESSIVE ENGINE HOISE ETC. IF CODE 43 iS SET, USE THAT CHART FIRST.

@ & IF A CODE 43 WAS SET USE THAT CHART FIRST.
THIS CHART ASSUMES CODE 43 IS NOT PRESENT.
® “SCAN" TOOL SET ON KNOCK SIGNAL.
ENGINE RUNNING AT ASOUT 1500 RPM.
& iSTHERE A KNOCK SIGNAL INDICATED?

m YES

@ ® ENGINE RUNNING AT 1500 RPM. @ * DISCONNECT KNOCK SENSOR.
¢ TAP ENGINE BLOCK IN AREA OF KNOCK SENSOR. ® REPEAT TEST.
& DOES “SCAN” INDICATE A KNOCK SIGNAL ® ISTHERE A KNOCK SIGNAL INDICATED?
WHILE TAPPING ON ENGINE? ’
CHECK FOR ROUTING OF WIRE FROM INTERNAL
KNOCK SENSOR TO ESC MODULE FOR ENGINE KNOCK
PICKING UP FALSE KNOCK SIGNALS ORFAULTY

FROM AN ADJACENT WIRE. REROUTE AS SENSOR.
NECESSARY. IFROUTING IS CORRECT,
REPLACE £SC MODULE.

® DISCONNECT ESCMODULE. ESC SYSTEM OK.

¢ PROBE HARNESS TERMINAL “D" (CKT 486) REVIEW “DIAGNOSTIC
WITH A TEST LIGHT TO 12 V. AIDS™ ON FACING PAGE.

]

|
LIGHT “ON~ | LIGHT *OFF"

1
@ ® RECONNECT ESCMODULE. REPAIR OPEN GROUND CKT 486,

® DISCONNECT KNOCK SENSOR.
¢ ENGINE IDLING.
® MOMENTARILY TOUCH KNOCK SENSOR

HARNESS (CKT 486) WITH A TEST LIGHT TO 12V.
EACH TIME THE TEST LIGHT CONTACTS CKT 496,
A KNOCK SIGNAL SHOULD BE GENERATED.

¢ ISA KNOCK SIGNAL INDICATED WITH “SCAN"?

i
FAULTY CONNECTION AT SENSOR CKT 496 OPEN, SHORTED TO GROUND,
OR FAULTY KNOCK SENSOR. FAULTY CONNECTION AT ESC MODULE,
OR FAULTY ESC MODULE.
7-28-87
75 3339-6E

1989 {SUZU "KT" TROOPER
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SECTION C6

AIR MANAGEMENT SYSTEM
2.8L ENGINE
CONTENTS

GENERAL DESCR'PT'ON LI B N N NS NN YN A ) cs'1 ON'VEHICLE SERVICE LR R EE B N B N B R R A R ) C6‘3
PURPOSE LA B NN NN N I C6'1 DRIVEBELT LU I B O BB B B R A R A B R C6'3
AIROPERATION ....ccceesansaasa €61 PUMP CENTRIFUGALFILTERFAN ..... €63
D!AGNOS'S L A N N N N N NN RN C6'1 AIRPUMP LEC R N R BN I R R I R A I A C6'3
A‘RSYSTEM LR B I R R I I R Y C6'1 A]RCONTROLVALVE LEE N N R I A I ) CG'4
Airpump LA N B B B 2L R B B B O B R B AN C6'2 CHECKVALVE-......-.......... C6'4
Check Va've LRI B I B R R R R CG-2 AIR 'NJECTION PFPE ASSEMBLY " e e wae CG'4
Hoses ANdPipes «vceucsveceees CB-2 AIR MANAGEMENT CHECK CHART .... C6-7

GENERAL DESCRIPTION AIR OPERATION

PURPOSE The system consists of an air pump, an (electric)

The air management system is used to reduce
carbon monoxide and hydrocarbon emissions,

This system, Air Injection Reaction (AIR), under
certain conditions, adds air (oxygen) to the exhaust
manifold to continue combustion after the exhaust
gases leave the combustion chamber, This added air
also brings the catalytic converter up to operating
temperature more quickly when the engine is cold.

—1

c2]

—

Ellel=Melel

AIR PUMP

EAC VALVE

AIR TO AIR CLEANER

AIR TO EAC VALVE

AIR TO EXHAUST PORT
MANIFOLD VACUUM SiGNAL
M

EAC SOLENCID

CHECK VALVE

EXHAUST MANIFOLD

Figure C6-1 - AIR System - 2.8L

m

65 3040-6E

air control valve with solenoid, check valve(s), and
necessary plumbing.

A belt driven air pump supplies air through a
centrifugal filter fan to the Electric Air Control (EAC)
valve 2.8L.. This valve directs the air to either the
engine exhaust manifold ports or to the air cleaner.

NOTICE: On the EAC valve, the divert and signal
tube lecations are reversed from the
previous model year.

When the engine is cold or in wide open throttle
condition, the ECM energizes the solenoid on the
valve and air is directed to the exhaust manifold ports.
When the coolant temperature increases, the solenoid
is de-energized and air goes into the air cleaner which
also acts as a silencer. At higher engine speeds, air is
directed to the air cleaner through the pressure relief
valve even though the solenoid may be energized.
There should be no air going to the exhaust ports
while operating in the “Closed Loop” mode.

During engine decel, when there is a rise in the
manifold vacuum signal, air is directed to the air
cleaner.

A check valve, on the air injection pipe, prevents
back flow of exhaust into the air pump if there is an
exhaust backfire or pump drive belt failure.

If the engine is operating under a rich cendition or
the “Check Engine” lamp lights, the solenoid is de-
energized and air goes to the air cleaner.

DIAGNOSIS
AIR SYSTEM

Refer to Air Management Check chart for the
diagnosis of the AIR system.

1989 ISUZU "KT" TROQPER
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[T JELECTRIC AIRCONTROL [ ] DECEL TIMING CHAMBER
(EAC) VALVE AIRTO AR CLEANER

[2) DECEL TIMING ASSEMBLY 8] AIR FROM AIR PUMP
MANIFOLD VACUUM AIR TO EXHAUST PORTS

SIGNAL TUBE OR MANIFOLD
(4] ELECTRICAL TERMINAL PRESSURE RELIEF
[5 ) EACSOLENOID ASSEMBLY
65 2609-6E
Figure 6-2 - EAC Valve

NQTICE: If the engine or underhood compartment is
to be cleaned with steam or high-pressure
detergent, the centrifugal filter fan should
be masked off to prevent liquids from
‘entering the pump.

If no air {(oxygen) fMlow enters the exhaust stream
at the exhaust ports, HC and CO emission levels may
be too high.

Air flowing to the exhaust ports at all times could
cause a rich ECM command and increased
temperature of the converter,

The AIR system is not completely noiseless.
Under normeal conditiens, noise rises in pitch as
engine speed increases. To determine if excessive
noise is the fault of the AIR system pump,
momentarily operate the engine with the pump drive
belt removed.

If noise is caused by the AIR system pump, check
for :

& A seized air pump.
@ Proper mounting and belt torque of pump.
e Proper routine and connections of hoses.

1239 iSUZU “KT" TRODPER

NOTICE: Do notoil air pump.
¢ Replace pump if there is excessive noise,
Air Pump

The air pump is a positive displacement vane type
which is permanently lubricated and requires no
periodic maintenance.

Accelerate engine to approximately 1500 rpm and
observe air flow from hose, If air flow increases as
engine is accelerated, pump is operating satisfactorily,
If air flow does not increase or is not present, proceed
as follows:

1. For properdrive belt tension. :
2. For a leaky pressure relief valve. Air may be
heard leaking with the pump running.

Check Valve

1. A check valve should be inspected whenever the
hose is disconnected from it or whenever check
valve failure is suspected (A pump that had
become inoperative and had shown indications of
having exhaust gases in the pump would indicate
check valve failure).

2. Remove the check valve.

3. Blow through the check valve toward the exhaust
manifold side. Air should pass freely. Turn the
valve around and attempt to blow through ihe
valve toward the air pump side. No air should
pass through the valve,

4. Replace valve which does not operate properly.

Hases and Pipes

1. Hose or pipe for deterioration or holes.

. All hoses or pipe connections, and clamp tightness.

3. Hose or pipe routing. Interference may cause
wear,

4. If a leak is suspected on the pressure side of the
system, or if a hose or pipe has been disconnected
on the pressure side, the connections should be
checked for leaks with a seapy water solution.
With the pump running, bubbles will form if a
leak exists,
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ON-VEHICLE
DRIVE BELT :

++| Remove or Disco

Inspect drive. belt fo cracks or deterioration
and replace if required. When' mstailmg new belt,
it must be seated and fully secured in grooves of
A/C compressor; a1r ufnp, generator, and
crankshaft puiley i .

PUMP CENTRIFUGAL_FILTER FAN

The cent.rl_fuga__l ﬁ:l_te_r_' fan ‘'should not be cleaned,
either with comprésSed‘ aii- or solvents.

CAUTION Centnfugal fan should not be [7] AR PUMP

“removed from pump unless it is [Z]PULLEY BOLT
" damaged, as removal will destroy TIGHTEN TO
the fan. 10 N-m
(S0 IN. LBS.}
Before startmg replacement note the following: [3lruLLEy
® Do not allow any filter fragments to enter the air [4]FILTER FAN
pump intake hole.
® Do not remove filter fan by inserting a screwdriver 55 1616.6E
bhetween pump and filter fan. Air damage to
sealing lip pump will result. Figure C6-3 - Pump Filter Fan Service

¢ Do not remove metal drive hub from filter fan.
® It is seldom possible to remove the filter fan  AIR PUMP

without destroying it.

++| Remove or Disconnect

+-+| Remove or Disconnect

1. Hold pump pulley from turning by compressing

(Figure C6-3) drive belt, then loosen pump pulley bolts.

2, Loosen bolt, holding pump to mounting brackets,
1. Air pump. release tension on drive belts.
2. Pump pulley. 3. Move belts out of the way, then remove pump
3. Insert needle nose pliers and pull filter fan from hoses, vacuum and electrical connections, and

pump hub. control valve.

4, Pulley, then pump.

+«| Install or Connect 5. Ifrequired, insert needle nose pliers and pull filter

1. New filter fan on pump hub. fan from hub.

2. Spacer and pump pulley against centrifugal filter
fan.

+4¢| Install or Connect

3. Pump pulley bolts and tighten equal to torque 1. Air pump assembly, and tighten mounting bolts.
spec. in Figure C6-3. This will compress the 9 pyge
centrifugal filter fan onto the pump hole. Do not 3. New filter fan on pump hub.
drive filtez: fan on with a hammer.. A sllgl}t 4. Spacer and pump pulley against centrifugal filter
amount of interference with the housing bore is fan.
{mrmal. After a new f'il.ter fan ha.s been ms.talled, 5. Pump pulley bolts and tighten equally to torque
1t may sc_lueal upon 1r-11t1al operation or _“ntﬂ 0.D. specifications. This will compress the centrifugal
sealing lip has worn 1n. This may require a short filter fan onto the pump hole. Do not drive filter
pt?rmd of pump operation at various engine speeds. fan on with a hammer. A slight amount of
4. Air pump. interference with the housing bore is normal.

1989 I1SUZU "KT” TROOPER
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After a new filter fan has been installed, it may
squeal upon initial operation or until O.D. sealing
lip has worn in. This may require a short period of
pump operation at various engine speeds.

6. Pumpdrive belt and adjust.

7. Check air management system for proper
operation (see Air Management Check chart).

AIR CONTROL VALVE

«-+| Remove or Disconnect

Battery ground cable.

Electrical connector on control valve,
Manifold vacuum signal hose.

Air inlet and outlet hoses from valve.
Control valve.

SR N

+¢+| Install or Connect

Control valve,

Air inlet and outlet hoses to valve.

Manifold vacuum signal hose.

Electrical connector on control valve.

Battery ground cable.

Check system operation (See Air Management
Check chart).

S e

1989 I1SUZU "KT“ TROOPER

CHECK VALVE

+-| Rermmove or Disconnect

1. Any parts required for access.

2. Release clamp and disconnect air hoses from check
valve.

3. Unscrew check valve from air injection pipe.

-++¢] Instail or Connect

1. Screw check valve onto air injection pipe.

2. Position air hose on check valve and secure with
clamp.

3. Any parts removed for access.

AIR INJECTION PIPE ASSEMBLY

+-| Remove or Disconnect

1. Hose.

2. Check valve.

3. Nuts attaching pipes-to-manifold.
4. Pipe assembly.

++| Install or Connect

1. Nuts attaching pipes-to-manifold.
2. Check valve.
3. Hose.
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SOLENOiD CONNECTOR

Circuit Description:

ELECTRIC
AIR CONTROL
TO AIR SOLENOID
CLEANER po— A B
FULL 1.
MANIFOLD O ——f _~ = —
VACUUM o wdy  CHECK VALVE CHECK
AAAAAY A vALVE
T
TO ; 1O
EXHAUS EXHAUST
A B PORTS PORTS ECM
BLK/BLU 125 ——-——Ez:—/o:_
1 JBLXWHT 125 —
MAIN RELAY
9.30-B8
7.21.87 ‘ 95 5735.-6E
AIR MANAGEMENT CHECK

(ELECTRONIC AIR CONTROL VALVE)

2.8L (VINR) "KT" (TBI)

An electric air control valve solenoid directs air into the exhaust ports or the air cleaner. During cold start

Test Description: Numbers below refer to circled
numbers on the diagnostic chart.
1.

This is a system performance test. When vehicle
goes to "Closed Loop,” air will awitch {from the
ports and divert to the air cleaner.,

Tests for a grounded electric divert circuit,
Normal system light will be "OFF =

1989 SUZU “KT* TROOPER

the ECM completes the ground cireuit, the EAC solencid is energized, and air is directed to the exhaust ports.
As “coolant” temperature increases, or system goes to "Closed Loop,” the ECM opens the ground circuit, the
EAC solenoid is de-energized, and air goes to the air cleaner. If the system is not operating properly, check
manifold vacuum signal (10”Hg/34kPa) at the valve and check the electrical cireuit from the solenoid to the
ECM.

Checks for an open control! circuit. Grounding
diagnostic terminal will energize the solenoid, if
ECM and circuits are normal. In this step, if test
light is “ON,” circuits are normal and fault is in
valve connectionz or valve.

Checks for voltage from battery through a fuse to
the solenoid.
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CHART C-6
AIR MANAGEMENT CHECK

2.8L (VINR) “KT” (TBI)

(ELECTRONIC AIR CONTROL VALVE)

MAGROSTIC TERRIINAL NOT GHOUNDED.
COOLANT AT NOAMAL OPERATING TEMPERATURE,
OISCONMELT HOSE TO AIR CLEANER.

THEN AIR SHOULD GO TO THE AiK CLEANER.
DOES {T?

START ENGINE AND BUN AT IDLE, OBSERVE DIRECTION OF AIRIN THE FIAST 5
SECONDS. AIRSHOULD GO TO THE EXHALIST PORTS FOR § SECONOS AND

CONNECT HOSE TO AIR CLEANER.
DIAGNOSTIC TERMEINAL NOT GROUNDED.
IGNITION "ON” AND ENGINE STOFPED.
DISCONNECT CONNECTOR FRORA VALVE
SOLENOQID AND CONNECT A TEST LIGHT
BETWEEMN HARNESS CONRECTOR TERMINALS,
1S THE TEST LIGHT "ON*?

® AIRMANAGEMENT SYSTEM IS OFERATING
PROPERLY.

& CHECKFORMANIFOLD VACUUM SHGNAL AT
VALVE WITH ENGINE IDLING, YACUUM SHOULD
BE 10’ HG {34KPA). REPA!R IF REQUIRED.

% GROUND O!AGNOSTIC
TERMINAL.
@ ISTHE TEST LIGHT “ON"?

% CHECK FOR GROUNDED WIRE
FROM SOLENOID TO ECH.
©® {FNOT GROLNDED, REPLACE ECM.

E‘“’_j

® COMMECT TESTLIGHT BETWEEN
HARNESS TERMINAL "A” TO GROUNO.
® IS THE TESTLIGHT “ON"?

& ITIS AFAULTY VALVE SOLENGID
CONNECTOR OR SOLENOID,
REPLACE EAC VALVE,

@ CHECK FOR OPEN
FUSE OR QPEN iN
WIRE TO IGNITION.

YES

® CHECK FOR AN OPEX IN WIRE FROM
SCLENQID TO ECM.

& |F OK, CHECK RESISTANCE OF
SOLENOID WINDINGS.

& IFUNDER20 OHMS, REPLACE EAC
VALVE ARD PERFORM ECM QDR CHECK
N SECTION “3",

@ [F OVER 20 OHMS, REPLACE ECRY ONLY.

7-27-87

*65 2039-6E8
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SECTION C7
GAS RECIRCULATION (EGR) SYSTEM

CONTENTS
GENERAL mzscg; ¢7-1 EGR VALVE IDENTIFICATION . csouee. C72
PURPOSE C7-1 RESULTS OF iNCORRECT OPERATION ... £7-2
DPERAT!ON R C7~1 ON‘*CA-R SERV‘CE LR N N R A A I ] C7-2
EGRCONTROL -, C7-1 EGRVALVE vovecuvncnaoneonnns (72
ELECTRONIC VA EGR Manifold Passage o..vvvew.. C7-3
VALVE (EVRVI viiremarees CI EGRCONTROLSOLENOID c.vuvavw-na €7-3

PORT EGRVALVE ..

q;too-'n-a'o C?*Z

GENERAL-_DESCR!PT!ON
PURPOSE

The EGR‘system'-ls- used to Jower NO, (oxides of
nitrogen) emission levels caused by high comhustion
temperatures: It does this by decreasing combustion
temperature.

The main element of the system is an EGR valve
operated’ by vacuum, and mounted on the intake
manifold, :

The EGR vaive feeds small amounts of exhaust
gas back’ mto the combustion chamber as shown in
Flg’ure cr-1.

INTAKE AIR VALVE CLOSED
VACUUM PORT SPRING

{1] earvaLve (5 | DIAPHRAGM
{2] exHausTGas [ 8]} vALVE OPEN
3

45 0535-5E

Figure C7-1 - Exhaust Gas Recirculation

OPERATION

The EGR valve is opened by vacuum to let exhaust
has flow into the intake manifold. The exhaust gas
then moves with the air/fuel mixture into the
combustion chamber. If toe much exhaust gas enters
combustion will not occur. For this reason, very little
exhaust gas is allowed to pass through the valve
especially at idle, The EGR valve is usually open
under the following condition:

@ Warm engine operation
@ Aboveidle speed

EGR CONTROL

ELECTRONIC VACUUM REGULATOR VALVE
(EVRV)

To regulate EGR flow, an ECM controiled
electronic vacuum regulator valyve (EVRV) solenoid is
used in the vacuum line. The ECM uses information
from the following sensors to regulate the solenoid:

@ Coolant Temperature

@ Throttle Position Sensor {TPS)

@ Distributor (rpm signal)

The EGR vacuum control has an EVRYV solenoid that
uses “pulse width modulation.” This means the ECM
turns the solenoid “ON” and "OFF” many times a
second and varies the amount of "ON” time (“pulse
width”) to vary the amount of EGR.

1989 1SUZU "KT" TROOPER
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EGR VALVE

[2] exHAUSTGAS [ 6] vALVE OPEN
3] INTAKE AR VALVE CLOSED
VACUUM PORT SPRING 25 0536-6

Figure C7-2 - Mbunting Valve

1] ecrvawve
EXHAUST GAS
INTAKE AR
fa] vacuumpart

DIAPHRAGM
[ 6 | VALVE QPEN
VALVE CLOSED
SPRING

45 0536-5F

Figure {7-3 - EGR Mounting
PORT EGR VALVE

Thig valve is controlled by a flexible diaphragm
which is spring loaded to hold the valve closed.
Vacuum applied to the top side of the diaphragm
overcomes the spring pressure and opens the valve in
the exhaust gas port. This ailows exhaust gas to be
pulled into the intake manifold and enter the engine
cylinders,

EGR VALVE IDENTIFICATION

8 Negative backpressure EGR valves will have an
“N" stamped on the top side of the valve after the
part number (Figure C7-4).

i 1989 1SUZU “KT" TROOPER
-

. BT tromamer A
N, Mizi P

. ASSEMBLY PLANT CODE

. PART NUMBER

. DATE BULT

. LDOX HERE FORLETTER:
P = POSITIVE BACK PRESSURE
N = NEGATIVE BACK PRESSURE
BLANK = PORTED VALVE

Figure C7-4 - EGR Valve Identification

&l N -

* 450538-6E
2.27-87

e Positive backpressure EGR valves will have a "P”
stamped on the top side of the valve, after the part
number.

¢ Port EGR valves have no identification stamped
after the part number.

When replacing an EGR valve, always check for
correct part numhber in the parts catalog or
supplemental bulletin.

RESULTS OF INCORRECT OPERATION

Too much EGR flow (at idle, eruise, or cold
operation) and may result in any of the following
conditions: :

- Engine stops after cold start.

- Engine stops at idle after deceleration.
- Car surges during eruise.

- Roughidle,

Too little or no EGR flow allows combustion
temperatures to get too high during acceleration and
load conditions. This could cause:

- Spark knock (detonation}.
- Engine overheating.
- Emission test failure.

ON-CAR SERVICE
EGR VALVE

+-+| Remove ar Disconnect

1. Aircleaner,

2, EGR valve vacuum hose at valve.
3. Bolts.

4. EGR valve from manifold.
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+¢| Install or Connect

1, EGR valve on intake manifold using new gasket.
2. Bolts and tighten to 22 N-m (16 1b. ft.).

3. Vacuum hose to valve.

4. Aircleaner.

EGR CONTROL SOLENOID

Remove or Disconnect

dim
W

-

1. Negative battery cable.
[1] EGR VALVE 2. Aircleaner,
(2] vAcuuM HARNESS 3. Electrical connector at solenoid,
[ 3] EGR SOLENOID (Figure C7-5)
[4] maNIFOLD vacuum 652934-6E 4. Vacuum hoses.

Figure C7-5 - EGR & Solenoid 2.8L 5. Nutandsolenoid.

+»+] install or Connect

EGR Manifold Passage 1. Solenoid and bracket, Tighten nut to 24 N-m
(17 1b. ft.).

Inspect ' 2. Vacuum hoses.
If EGR passages in the inlet manifold indicate 3. El.ectrical connector.

excessive build-up of deposits, the passages should be 4. Air clganer :

cleaned. Care should be taken to ensure that all loose 5. Negative battery cable.

particles are completely removed to prevent them
from clogging the EGR valve or from being ingested
into the engine.

Clean

1. With a wire wheel, buff the exhaust deposits from
the mounting surface and around the valve.

2. Look for exhaust deposits in the valve outlet.
Remove deposit build-up with a serewdriver.

3. Clean mounting surfaces of intake manifold and
valve assembly.

1989 ISUZU “KT" TROOPER U
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ECM

44— IGN.

TOEGR VALVE

ENGINE ECM 1
VACUUM 10A G, FUSE

_____________ .
% A b BLK/WHT 125 I

B 435 GRN Ad a/ .—_L

c BRN B9 |[NOT USED L

D I BLK/WHT 1

]
'
'
]

VENTFILTER CONTROL !
CIRCUITRY |
b o e o e e e e e e o - —— 1
EVRV SOLENOID ASSY.
10-3-88
7-31-87 955729-6E

CHART C-7

EGR SYSTEM CHECK

2.8L (VIN R) “KT" (TBI)
Circuit Description: :

The EGR valve is controlled by a normally closed solenoid (allow 2 vacuum to pass when energized). The
ECM pulses the solenoid to turn “ON” and regulate the EGR. The ECM diagnoses the system using an internal
EGR test procedure.

The ECM control of the EGR is based on the following inputs:

@ Engine coolant temperature - above 25°C.

@ TPS5-"0OFF”idle

e MAP

If Code 24 is stored, use that chart first.

Code 32 will detect a faulty solenoid, vacuum supply, EGR valve or plugged passage. This chart checks for
plugged EGR passages, a sticking EGR valve, or a stuck open or inoperative solenoid.

Test Description: Numbers below refer to circled 3.
numbers on the diagnostic chart.

Checks for plugged EGR passages. If passages are
plugged, the engine may have severe detonation

the solenoid and allow vacuum to pass to valve.

1989 1SUZU “KT” TROOPER

1. With the ignition "ON,” engine stopped, the on acceleration.
solenoid should not be energized and vacuum The EGR solenoid will not be energized in park or
. should not pass to the EGR valve, neutral. This test will determine if the switch
2. Grounding the diagnostic terminal will energize input is being received by the ECM.
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ASSUMES NO CODE 24 OR 32 i5 STORED

CHART C-7
EGR SYSTEM CHECK

DISCONNECT EGR SOLENOID VACUUM HOSE {MANIFOLD SIDE)
CHECK VACUUM SOURCE TO SDLENQID { iF NQT QK , REPAIR ).
INSTALL A HAND HELD VACUUM PUMP WITH GAGE ON MANIFOLD

@
@
@
SIDE OF EGR SOLENOID.
@ {GNITION "ON" ENGINE STDPPED.
¢ DIAGNOSTICTERMINAL NOT GROUNDED.
a  APPLY VACUUM.
® OSBSERVE EGR VALVE.
®  VALVE SHOULD NOT MOVE. DOES (T?

2.8L (VINR) “KT" (TBI)

YES

GROUND DIAGNOSTIC TEAMINAL,
REPEAT TEST, DOES VALVE MOVE?

DISCONNECT EGR SOLEMOID ELECTRICAL COMNECTOR .
REPEAT TEST. DOES VALVE MOVE?

YES

& STARTANDIDLE
ENGINE.

8 LFTUPONEGR
VALVE AND

INSTALL A VACUUM GAGE IN :
S TALL B VAN GAC REPLACE CHECK CKT 435 FOR SHORT TO

REPEAT TEST

DOQES GAGE INDICATE VACUUM

SOLENOID GROUND. IF NOT SHORTED IT {5
A FAULTY ECM,

OBSERVE {LFLE.

YES

(o |

CHECK EGR VALVE VACUUM

SEECODE 32 CHARTTO

HOSE AT EGR VALVE,

RPM.
@ OBSERVE GAGE

LESS THAN 10”

&  ENGINE AT NORMAL OPERATING TEMP.

&  INDRIVE (AUTOMATIC TRANS.)

@ HOLD BRAKES AMD ACCELERATE
MOMENTARILY UP TO ABOUT 1800

& SHOULD HAVE OVER 2" VACUUM BUT

PORT ORIFALE FOR BEING DIAGNOSE SOLENOID
PLUGGED, IFNOT PLUGGED.
REPLACE EGR VALVE
A
l {DLE ROUGHENS J { NO CHANGE
i i
® AECONNECT EGRSOLENTHD. 8  REMOVE EGR VALVE.
¢  CONNECT VACUUM GAGE TO VACUUM @ CHECKPASSAGES FORBEING PLUGGED. {F

NOT PLUGGED REPLACE EGR VALVE.

[ ox |

NO TROUBLE FOUND. [ OVER 107 VACUUM [ NO VACUUM OR
EGR SYSTEM OX g LESS THAN 2
CLEAN OR REPLACE 1
EGR FILTER. iF THERE ARE NO RESTRICTIONS IN
VACUUM LINES, FERFORM P/N
SWITCH CHECK. SEE CHART C-1A.
9-28-88
CONFIRM “CLOSED LOOP” OPERATION AND NO “CHECK ENGINE” LIGHT. 95 5992-6E

) ! NOT OK ;

4
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e SECTION C10
e EC_M CONTROLLED AIR CONDITIONING

CONTENTS
GE“EMLDESCNP“DH “huccloktdl&o C1D'1 DI’AGNOSIS * 2 P E & & B O BB H A ARSI E SN C10'1
s apw P e R S EFRBIH B O C10-1 ON’CAHSERVICE Bt b % GG R RS S NSO c10"1

QPERATION

GENERAL DESCRIPTION

In order Lo improve idle quality and wide open
throttle performance, the A/C compressor is controlled
by the ECM. S

The KT Trooper uses the expansion valve
refrigerant system as described earlier in Seetion "1”.
There are five modes of operation availabie on the
control. They are OFF, MAX, A/C, HEAT and
DEFROST. Blower speed is manually selected in all
modes except OFF. For descriptions of the
components used, refer to Section “12” of the service
manual.

OPERATION: EXPANSION VALVE TYPE

This system consists of a dual pressure switeh, an
evap thermo switch, 3 cantrol relays, and the
COTN Pressor,

The dual pressure switch, mounted in the receiver
dryer, is closed when the system conlains a sufficient
refrigerant charge. This switch opens when pressure
. is less than about 40 psi (276 kPa) or over 440 psi
(3034 kPa).

The A/C control relays are controlled by the ECM,
50 that the ECM can inerease idle speed before turning
“ON” the clutch, to disable the clutch during WOT.

See approepriate C-10 CHART for specific wiring
and circuit description,

DIAGNOSIS

CHARTS C-10 should be used for diagnosing the
electrical portion of the A/C circuit. Section "1B”
should be used for diagnosing the refrigerant portion
of the system.

The “Scan” tool will be used in diagnosing the
system, as it has the ability to read the A/C request
input to the ECM, as well as displaying when the
ECM has commanded the A/C clutch "ON.”

ON-CAR SERVICE

For removal and replacement procedures of A/C
components, refer to Section "12% of the service
manual.

1] DUAL PRESSURE SWITCH

(2] {[Z]recevernDRYER

95 5706-5E
Figure C10-1 - A/C Dual Pressure Switch

1989 1SUZU “KT* TROOPER
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59 GRN ' A/C COMPRESSOR TEST LEAD ECM
RIGHT HAND RELAY CTR. :
AC AKC l o—t | A/C REQUEST
DUAL NC CLUTCH Grwmuos e
PAESSURE CONTROL —
SWITCH RELAY u GRN/BLX 03 ~——] A2 -4’1 cm%% oL
o 7O COMPRESSOR =
GRNWHT
GRN/BLK ™
—
L 114 EVAPO
g HERMO
SW.
—e GRNLWHT 10A
10 FUSE BOX
A/C CONTROL RELAY
MODE
A/C = i i J LOWER
COMPRESSOR I e L —ie | NO I sw.
CUTOUT t ]
RELAY SS— _ : ;
GEWOHN T ] 1
SEEEET = 9-26-28
9-28-B8 GRN/BLK 95 5738-6E

CHART C-10

A/C CLUTCH CONTROL CIRCUIT DIAGNOSIS
2.8L (VIN R) "KT" (TBI)
Circuit Description:

The A/C clutch contrel relay is ECM controlled to delay A/C clutch engagement about .4 second after A/C is
turned "ON.” This allows the IAC to adjust engine rpm before the A/C clutch engages. The ECM also causes the
relay to disengage the A/C clutch during WOT, when high power steering pressure is present, or if engine is
overheating. The A/C clutch control relay is energized when the ECM provides a ground path for CKT grn/blk
03.

The dual pressure switch (located in the receiver dryer) will open if A/C pressure is less than 40 psi (276
kPa) or if A/C pressure exceeds 440 psi(3034 kPa).

ECM control of the A/C cluteh improves idle quality and performance by:

¢ Delaying clutch apply until the idle air rate is increased.

®# Releasing clutch when idle speed is too low,

¢ Releasing clutch at wide open throttle.

¢ Smooths eycling of the compressor by providing additional fue] at the instant clutch is applied,

Turning “ON" air conditioning suppliesa CKT grn/blu 05 battery voltage to the clutch control relay and
terminal "B&” of the ECM connector. After a time delay of about 1/2 second the ECM will ground terminal "A2"
of the ECM connector, CKT grivblk 03, and close the control relay. A/C compressor clutch will engage.

Test Description: Numbers refer to circled 2. This and following tests check for fanlty A/C

numbers on the diagnostic chart. control relay,

1. Checks for low refrigerant or dual pressure switch 3. This and following tests check for open ECM

as cause for no A/C. wiring or faulty ECM.

1982 1SUZY "KT" TROOPER
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CHART C-10

® EMGINEIDLING AT NOR}:IALIEMP_ A/c CLUTCH CONTROL C|RCU!T DIAGNOS[S
o TORN Aic-OueV/TCH TON 2.8L (VINR) “KT" (TBI)
* DOES COMPRESSOR CLUTCH ENGAGE?

x

@ & WITH A TEST LIGHT CONNECTED { NO TROUBLE FOUND |
TO GROUND, PROBE BOTH

TERMINALS OF A/C DUAL
PRESSURE SWITCH.

|
| [ ;
[LiGHT “ON" BOTH LIGHT "ON" ONE TERMINAL | NO LIGHT
@ e TURN ENGINE "OFF" FAULTY DUAL PRESSURE SWITCH  REFERTO HEATING AND
® USING FUSABLE JUMPER WIRE, ORFAULTY A/CSYSTEM COOLING ELECTRICAL SECTION
JUMP A/C COMPRESSOR TEST LEAD PRESSURE. OF MANUAL.
TOB+.
* DOES COMPRESSOR CLUTCH
ENGAGE?
 RESTART ENGINE o CONNECT FUSABLE JUMPER TO
@ e ENGINE IDLING AT NORMAL TEMP. B+ AND CIRCUIT 5 GRN/RED.
o TURN BLOWER SWITCH " ON" ® DOES COMPRESSOR CLUTCH
e TURN A/C“ON" ENGAGE?
® WITH TEST LIGHT CONNECTED TO
GROUND, BACK PROBE ECM PIN TERM B-8. |

OPEN A/C COMPRESSOR
CLUTCH CIRCUIT OR
FAULTY COMPRESSOR

FAULTY RELAY

CLUTCH.
| LIGHT “ON" | LIGHT " OFF”
. 3
WITH TEST LIGHT CONNECTED TO OPEN CIRCUIT BETWEEN OUAL
B +,BACK PROBE ECM PIN A-Z. PRESSURE SWITCH AND ECM
TERMINAL B-8.
(oo ]
@ WITH JUMPER WIRE CONNECTED TO FAULTY ECM
GROUND, PROBE CKT 3 GRN/BLACK AT
RELAY. DOES COMPRESSOR CLUTCH
ENGAGE?
YES
OPENCKT 3 FAULTY RELAY
GRN/BLACK BETWEEN
ECM AND RELAY.
i
w " " - 9-28-38
CLEAR CODES AND CONFIRM “CLOSED LOOP” QPERATION AND NO “CHECK ENGINE” LIGHT. 95 5739-6E

1989 ISUZU “KT" TROOPER
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SECTION C13
POSITIVE CRANKCASE VENTILATION (PCV)

CONTENTS
GENERALDESCRIPTION ............ €13-1 RESULTS OF INCORRECT OPERATION ... €13-2
DIAGNOSIS . ..vevvrnnnvann eeees €131  ON-CARSERVICE ...evevvusncecnns €13-2

GENERAL DESCRIPTION

A Positive Crankcase Ventilation (PCV) system is
used to consume crankcase vapors in the combustion
process instead of venting to atmosphere. Fresh air
from the air cleaner is supplied to the crankcase,
mixed with blow-by gases and then passed through a
Positive Crankcase Ventilation (PCV) valve into the
" intake manifold (Figure C13-2).

The primary control is through the PCV valve
which meters the flow at a rate depending on manifold
vacuum.

Jxﬁ A58 =[]

‘ =

—— N7

l

(0] cHeck vaLve 45 0068-6E

=> CLEAN AIR
—= VOLATILE OiL FUMES
---= MIXTURE OF AIR AND FUMES

Figure C13-1 - PCV Valve Cross Section

To maintain idle quality, the PCV valve restricts
the flow when intake manifold vacuum is high, If

abnormal operating conditions arise, the system is (] pevvavve
designed to allow excessive amounts of blow-by gases [2] AR cLeaner
to back flow through the crankcase vent tube into the AR CASE
air cleaner to be consumed by normal combustion.
PCV VALVE
® A leaking valve or hose would cause: (a] HOSE 45 0067 -6E
@ Rough idle. Figure €13-2 - PCV-Flow

® Stalling.

® Highidle speed. 3. Place your thumb over end of valve to check

' for vacuum. If there is no vacuum at valve,
DIAGNOSIS check for plugged hoses or manifold port, or

PCYV valve. Repl lugged or deteriorated
If an engine is idling rough, check for a clogged hosesva ve eplace plugg

PCV valve or plugged hose. Replace as required. Use 4. Turn "OFF” the engine and remove PCV

the following procedure: valve. Shake valve and listen for the rattle of
1. Remove PCV valve from rocker arm cover. check needle inside the valve. If valve does

2. Runtheengineat idle. not rattle, replace valve.

1089 ISUZU “KT" TROOPER
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b

With this system, any blow-by in excess of the
system capacity (from a badly-worn engine, sustained
heavy load, etc.) is exhausted into the air cleaner and
is drawn into the engine.

Proper operation of the PCV system is dependent
upon a sealed engine. If oil sludging or dilution is
noted, and the PCV system is functioning properly,
check engine for possible cause and correct to ensure
that system will function as intended.

RESULTS OF INCORRECT OPERATION

® A plugged valve or hose may cause:
¢ Rough idle.

Stalling or slow idle speed.

il leaks.

QOil in air cleaner.

Sludge in engine.

1989 1SUZU "KT™ TROOPER

ON-CAR SERVICE

An engine which is operated without any
crankcase ventilation can be damaged. Therefore, it is
important to replace the PCV valve and air cleaner
breather at intervals shown in Section "00”.

Periodically, inspect the hoses and clamps and
replace any showing signs of deterioration,




SECTION C14
THERMOSTATIC AIR CLEANER (THERMAC)

CONTENTS L

GENERALDESCRIPTION ........4... €141 THERMAC AIR CLEANER CHECK ., ,...... Cl14.2
pURPOSE S B AR G EERE I ORISR R c1q'1 VACUUMMOTORCHECK OHCQQlitD-C1q-2
OPERATION BRAR O E A ER RS SR C14—1 TEMPERATURE SENSOR CHECK "% ss a8 c14’]
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RESULTS OF INCORRECT THERMAC VACUUM DIAPHRAGM MOTOR ...... Q141
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GENERAL DESCRIPTION
PURPOSE

A heated intake air system is used to give good
driveability under varying climatic conditions. By
having a uniform inlet air temperature, the fuel
system can be calibrated to reduce exhaust emissions
and to eliminate throttle valve icing.

OPERATION

The THERMAC air cleaner operates by heated air
and manifold vacuum (Figure C14-1}. Air can enter
the air cleaner from gutside the engine compartment
or from a heat stove huilt around the exhaust
manifold. A vacuum diaphragm motor, built into the
air cleaner snorkel, moves a damper door, to admit hot
air from the exhaust manifold, ontzide air, or a
combination of both. Inside the air cleaner iz a
temperature sensor that reaects to air intake
‘temperature and controls the amount of vacuum going
to the motor,
® Hot Air Delivery Mode. When the temperature is

below 86°F (30°C), the sensor allows vacuum to the

motor and the damper door will shut off outside air
and allow only heated air from the exhaust
manifold to enter the air cleaner,

# Qutside Air Delivery Mode. When the
temperature is ahove 55°C (131°F}, the damper
door drops down and only outside air enters the air
cleaner.

® Repgulating Mode. Between 30°C (B6°F) and 55°C
(131°F) the damper door allows both heated and
outside air to enter the air cleaner.

THERMAC DELAY VALVE

Some applications use a delay valve on the hose
connecting the vacuum motor to the temperature
sensor (Figure C14-2). When vacuum in this hose
drops for any reason, the check valve will bleed off the
vacuum to the vacuum motor slowly,

VACUUM DIAPHRAGM
MOTOR
TEMPERATURE SENSOR

VALCUUMHOSE {TO
MARNIEDLD VACUUM)

HEAT STOVE DUCT
SNORKEL

LINKAGE

AR BLEED VALVE
AR CLEANER ASM.
DAMPER OOOR

A (]

45 0648-6E

Figure C14-1- THERMAC Air Cleaner - Typical

(0] THERMAC MOTOR
DELAY VALUE 95 5552-5€

Figure C14-2 - THERMAC Delay Valve

1989 ISUZU “KT" TROOPER =~
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] vacuum DIAPHRAGM MOTOR
DIAPHAAGM SPRING

(3] TeMPERATURE SENSOR

AIR BLEED VALVE — CLOSED

AR BLEED VALVE - PARITALLY OPEN
AIR BLEED VALVE ~ OPEN

VACUUM HOSES

D!APHRAGM

HEAT STOVE

HOT ALR (EXHAUST MANIFOLD)
DAMPER DOOR

OUTSIDE INLET IR

11| SNORKEL

=Bl [ =l 3]

Fi

A~ HOT AIR DELIVERY MODE
B - REGULATING MODE
C — QUTSIDE AIR DELIVERY MODE

45 0073-6€

Figure €14-3 - Thermac Operation

DIAGNOSIS

RESULTS OF INCORRECT
THERMAC OPERATION

Hesitation during warm-up can be caused by:

® Heat stove tube disconnected.

® Vacuum diaphragm motor inoperative {open
to snorkel},

No manifold vacuum,.

Damper door does not move.

Missing air cleaner to carburetor seal,

Missing air cleaner cover seal or loose cover.
Loose air cleaner.

Lack of power, sluggish, spongy, or detonation on
a hot engine can be caused by:

® Damper door does not open to outside air.
Temperature sensor doesn’t bleed off vacuum.

THERMAC AIR CLEANER CHECK

L

Inspect system to be sure all hoses and heat stove
tube are connected. Check for kinked, plugged or
deteriorated hoses.

Check for presence and condition of air cleaner to
carburetor gasket seal.

1988 1SUZU "KT" TROQOPER

3.

4,

With air cleaner assembly installed, damper door
should be open to outside air.

Start engine. Watch damper door in air cleaner
snorkel. When engine is5 first started, damper door
should move and close off outside air.

As air cleaner warms up, damper door should open
slowly to outside air.

If the air cleaner fails to operate as described
above, perform vacuum motor check. If it
operates, the door may not be moving at the right
temperature, If the driveability problem is during
warm-up, make the temperature sensor check
below.

VACUUM MOTOR CHECK

With engine “OFF,” disconnect vacuum hose at
vacuum diaphragm motor.

Apply at least 23 kPa (7in.Hg.) of vacuum to the
vacuum diaphragm motor. Damper door should
completely block off to outside air when vacuum is
applied. If not, check to see if linkage is hooked up
correctly.

With vacuum still applied, trap vacuum in
vacuum diaphragm motor by bending hose.
Damper door should remain closed, If not, replace
vacuum diaphragm motor assembly.
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(Failure of the vacusm diaphragm motor
assembly is more likely to be caused from binding
linkage or & corroded snorkel than from a failed
diaphragm. This should he checked first, before
replacing the diapheagm.)

4, I vacuum motor checks OK, check vacuum hoses
and connections. If OK, replace the temperature
SBNSOE,

TEMPERATURE SENSOR CHECK

1. BStart test with air cleaner temperature below 30°C
(86°F). If engine has been run recently, remove air
cleaner cover and place thermometer as close ns
possible to the sensor. Let air cleaner cool until
thermometer reads below 30°C (86°F) about 5 to 10
minutes. Reinstall air cleaner on engine and
continue to Step 2.

2. Start and idle engine. Damper door sheuld move
to close off outside air immediately if engine is cool
enough, When damper door starts te open the
snorkel passage (in a few minutes), remove air
cleaner cover and read thermometer. It must read
about, 55°C (131°F),

3. If the damper door is not open to outside air at
temperature indicated, temperature sensor is
malfunctioning and must be replaced.

ON-CAR SERVICE
AIR CLEANER ELEMENT

++] Remove or Disconnect

1. Aircleaner cover,
2. 0Old element.

»¢| install or Connect

1. Newelement.
2. Aircleaner cover. Do not over-torque nuts (install
finger- tight).

VACUUM DIAPHRAGM MOTOR

++| Remove or Disconnect

1. Aircleaner.

2. Vacuum hose from motor,

3. Drill out the two spot welds initially with a 1,
6mm (1/16") drill, then enlarge as required to
remove the retaining strap. Do not damage the
snorkel tube.

4. Motor retaining strap.

5. Lift up motor, cocking it to one side to unhook the

motor linkage at the control damper assembly.

+¢| Install or Connect

1. Drill a 2.8mm (7/64") hole in snorkel tube at
center of vacuum moter retaining strap.

SPOT WELDS
[ 2] MOTORASM.
RETAINING STRAP

INSTALL REPLACEMENT SENSOR ASM.

A5 B54%-6€

IN SAME POSITION AS DRIGINAL ASM.

Figure C13-4 - Replacing THERMAC Vacuum Motor

2, Vacuum motor linkage into control damper
assemhly.

3. Use the motor retaining strap and sheel metal
serew provided in the motor service package to
secure motor to the snorkel tube. Make sure the
screw does not interfere with the operatien of the
damper assembly. Shorten screw if required.  °

4. Vacuum hose to motor and install air cleaner.

SENSOR

++| Remove or Disconnect

1. Aircleaner,

2, Hoses at sensor.

3. Pry up Labs on sensor retaining clip. Remove clip
and sensor from air cleaner. Note position of
sensor for installation.

»«]| instali or Connect

1. Sensor and gasket assembly in original position.
2. HRetainer clip on hose connectors,
3. Vacuum hoses and air cleaner on engine.

1
!
i

SENSOR RETAINING CLIP
45 0650-5E

Figure C14-5 - Replacing THERMAC Sensor
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