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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. 

All rights are reserved to make changes at any time without 
notice. 
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All n~w Isuzu Motor~ 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. 

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, crankshaft 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 TB! 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. 
• Idle, fast idle and solenoid screw speeds, as 

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

separate label). 

USE OF -R-TV 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. 
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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 
arm 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 
sol vent to remove all oil, 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. 
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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 "6Bl"). 
• Cranking and ignition system problems: Refer to 

"Engine Electrical" (Section "6D"). 
• Starting, driveability, fuel economy, etc. 

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 cylinder should read less than 690 
kPa (100 psi). For example, if the highest pressure 
in any one cylinder is 1035 kPa (150 psi), the 
lowest allowable pressure for any other cylinder 
would be 725 kPa (105 psi). (1035 X 70% = 725) 
(150 X 70% = 105). 
• Normal - Compression builds up quickly and 

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. 

.iiL 



ENGINE 6A-3 

GASOLINE ENGINE MECHANICAL DIAGNOSIS (CONTINUED) 

PROBLEM POSSIBLE CAUSE CORRECTION 

Engine Will Not Turn 1. Battery, cranking system or other 1. Refer to "Engine Electrical" (Section 
Over electrical problems. "6D"). 

2. Liquid in combustion chamber. 2. Remove with suction gun. 
3. Seized engine. 3. Repair. 

Engine Cranks 1. Fuel or ignition system problem. 1. Refer to the "Fuel and Emissions 
Normally But Does Service Manual" and "Engine 

Not Start Electrical" (Section "6D"). 
2. Restricted exhaust system. 2. Repair. 
3. Low compression due to stuck or 3. Perform a compression test, as 

burned valves, stuck rings, blown outlined in this section. Repair 
head gasket etc. engine as necessary. 

Rough Idle 1. Fuel, ignition system or 1. Refer to the "Fuel and Emissions 
emissions system problem. Service Manual" and "Engine 

Electrical" (Section "6D"). 
2. Uneven cylinder compression. 2. Perform a compression test, as 

outlined in this section. Repair 
engine as necessary. 

3. Bent pushrod or broken valve 3. Repair. 
spring. 

4. Faulty engine mount. 4. Repair or replace. 

White Smoke Usually caused by water vapor, None required. 
which is a normal byproduct of 
combustion. Usually seen on cold 
days. 

Black Smoke Usually caused by rich fuel Refer to "Fuel System" (Section "6C") 
mixture. and/or the "Driveability and 

'•>i"Emissions" (Section 6E2). 

Blue Smoke Usually caused by oil burning in Refer to Excessive Oil Loss diagnosis. 
the combustion chambers. 

Excessive Oil Loss 1. External oil leaks. 1. Tighten bolts and/or replace gaskets 
and seals as necessary. 

2. Improper reading of dipstick. 2. Check oil with vehicle on a level 
surface and allow adequate drain 
down time. 

3. Improper oil viscosity. 3. Use recommended viscosity for 
prevailing temperatures. 

4. Continuous high speed driving 4. Continuous high speed operation 
and/or severe usage. and/or severe usage will normally 

' cause decreased oil mileage. 
5. Crankcase ventilation or PCV 5. Service as necessary. 

system malfunctioning. 
6. Valve guides and/or valve stem 6. Ream guides and install oversize 

seals worn, or seals missing. service valves and/or new valve stem 
seals. 

7. Piston rings not seated. 7. Allow adequate time for rings to 
seat. 

8. Broken or worn piston rings. 8. Replace broken or worn rings as 
necessary. 

9. Piston improperly installed. 9. Replace piston or repair as necessary 
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6A-4 ENGINE 

GASOLINE ENGINE MECHANICAL DIAGNOSIS (CONTINUED) 

PROBLEM 

Low Oil Pressure 

Valve Train Noise 

Engine Knocks Cold 
And Continues For 
Two To Three 
Minutes. Knock 
Increases With 
Torque. 

Engine Has Heavy 
Knock Hot With 
Torque Applied 

Engine Has Light 
Knock Hot In Light 
Load Conditions 
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POSSIBLE CAUSE 

1. Slow idle speed. 
2. Incorrect or faulty oil pressure 

switch or sensor. 
3. Incorrect or faulty oil pressure 

gage. 
4. Improper oil viscosity. 
5. Diluted engine oil. 

6. Oil pump worn or dirty. 

7. Plugged oil filter. 
8. Oil pickup screen loose or plugged. 
9. Hole in oil pickup tube. 

10. Excessive bearing clearance. 
11. Cracked, porous or plugged oil 

galleys. 
12. Galley plugs missing or mis­

installed. 

1. Low oil pressure. 

2. Loose rocker arm attachments. 
3. Worn rocker arm and/or pushrod. 
4. Broken valve spring. 
5. Sticking valves. 
6. Lifters worn, dirty or faulty. 

7. Camshaft worn or faulty. 
8. Worn valve guides. 

1. EFE equipped engines may have 
valve knock. 

2. Flywheel contacting splash shield. 
3. Loose or broken torsional damper 

or drive pulleys. 
4. Excessive piston to bore clearance. 
5. Bent connecting rod. 

1. Broken balancer or pulley hub. 
2. Loose torque converter bolts. 
3. Accessory belts too tight or nicked. 

4. Exhaust system grounded. 
5. Flywheel cracked or loose rivets 

on flywheel. 
6. Excessive main bearing clearance. 
7. Excessive rod bearing clearance. 

1. Faulty EST or ESC system. 

2. Improper timing. 
3. Poor quality fuel. 
4. Loose torque converter bolts. 
5. Exhaust leak at manifold. 
6. Excessive rod bearing clearance. 

CORRECTION 

1. Set idle speed to specifications. 
2. Replace with proper switch or 

sensor. 
3. Replace with proper gage. 

4. Replace with proper oil. 
5. Change engine oil and filter. Repair 

cause of dilution (rich mixture, etc.). 
6. Clean pump and replace worn parts 

as necessary. 
7. Replace filter and oil. 
8. Clean or replace screen as necessary. 
9. Replace tube. 

10. Replace as necessary. 
11. Repair or replace block. 

12. Install plugs or repair as necessary. 

1. Repair as necessary. (See diagnosis 
for low oil pressure). 

2. Inspect and repair as necessary. 
3. Replace as necessary. 
4. Replace spring. 
5. Free valves. 
6. Refer to "Diagnosis of Hydraulic 

Lifters". 
7. Replace camshaft. 
8. Repair as necessary. 

1. Replace EFE valve. 

2. Reposition splash shield. 
3. Tighten or replace as necessary. 

4. Replace piston. 
5. Replace connecting rod. 

1. Replace parts as necessary. 
2. Tighten bolts. 
3. Replace and/or tension to specs as 

necessary. 
4. Reposition as necessary. 
5. Replace flywheel. 

6. Repair as necessary. 
7. Repair as necessary. 

1. Refer to the "Fuel Driveability and 
Emissions Service Manual". 

2. Adjust to specifications. 
3. Use fuel ofrecommended grade. 
4. Tighten bolts. 
5. Tighten bolts and/or replace gaskets. 
6. Replace bearings as necessary. 



ENGINE 6A-S 

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. 
Idle 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, ifrequired. 

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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PROBLEM POSSIBLE CAUSE 

Momentarily Noisy 
When Engine Is 
Started 

Intermittently Noisy 
On Idle Only, 
Disappearing When 
Engine Speed Is 
Increased 

Noisy At Slow Idle Or 
With Hot Oil; Quiet 
At Higher En9ine 
Speeds Or With Cold 
Oil 
Noisy At High Vehicle 
Speeds, Quiet At Low 
Speeds 

Noisy At Idle, 
Becoming Louder As 
Engine Speed Is 
Increased To 1500 
RPM 
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This condition is normal, Oil 
drains from the lifters which are 
holding the valves open when the 
engine is not running. It will 
take a few seconds for the lifter to 
fill after the engine is started. 

1. Dirt in hydraulic lifter. 
2. Pitted or damaged check ball. 

High leak down rate. 

l. High oil level - Oil level above the 
"Full" 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 oil is 
required for proper operation. 

2. Low oil level - Oil level below the 
"Add" mark allows the oil pump 
to pump air at high speeds which 
which results in noisy lifters. 

3. Oil pan bent against oil pump 
pickup screen. 

4. Oil pump screen bent or loose. 

l. This noise is not connected with 
lifter malfunction. 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 by one or more of the 
following: 
• Badly worn or scuffed valve 

tip and rocker arm pad. 
• Excessive valve stem to 

guide clearance. 
• Excessive valve seat runout. 
• Off square valve spring. 
• Excessive valve face runout. 
• Valve spring damper 

clicking on rotator. 

CORRECTION 

None needed. 

1. Disassemble and clean. 
2. Replace the hydraulic lifter. 

Replace the hydraulic lifter. 

l. Drain oil to proper level. 

2. Add oil as needed. 

3. Repair. 

4. Repair. 

1. Repair as necessary. 

\ 



ENGINE 6A-7 

DIAGNOSIS OF HYDRAULIC LIFTERS (CONTINUED) 

PROBLEM POSSIBLE CAUSE CORRECTION 

Noisy At Idle, 2. Off square valve spring. Occasionally 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 Sdeed Is engine until noisy valve is off its seat. 

Increase To Rotate spring. This will also rotate 

1500 RPM 
valve. Repeat until valve becomes quiet. 

(Continued) 
If correction is obtained, check for an off 
square valve spring. 

Noisy 1. Incorrect valve adjustment (excessive 1. Adjust as specified. 

Regardless lash) (engines with adjustable valve lash). 

Of Enj'ine 
2. Excessive valve lash. Check for valve 2. Repair engine as needed. 

Spee 
lash by turning the engine so the piston in 
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. Replace pushrod and rocker arm. 

a. Worn pushrod upper end ball. 
b. Bent pushrod. 

b. Replace pushrod. 

c. Improper lubrication of the push rod. 
c. Replace pushrod and rocker arm. 

Check lubrication system feed to the 
pushrod. 

d. Loose or damaged rocker arm. d. Replace rocker arm. 

e. If pushrod and rocker arm are OK, e. Replace hydraulic lifter. 

trouble in the hydraulic lifter is indicated. 
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2.SL V6 ENGINE 6A2-1 

SECTION 6A2 

2.8L V6 ENGINE 
CONTENTS 

GENERAL DESCRIPTION •••••••.••• 
ENGINE LUBRICATION ••••••••••• 

ON-VEHICLE SERVICE •••..•••••••• 
ROCKER ARM COVER REPLACEMENT 

Right Side Rocker Arm Cover ••••• 
Left Side Rocker Arm Cover •••••• 

ROCKER ARM AND PUSH ROD REPL. 
VALVE ADJUSTMENT ••••••••••• 
VALVE STEM OIL SEAL AND/OR VALVE 
SPRING REPLACEMENT •••••••••• 
INTAKE MANIFOLD REPLACEMENT ••• 
HYDRAULIC LIFTER REPLACEMENT ••• 
ROCKER ARM STUDS •••••••••••• 
EXHAUST MANIFOLD REPLACEMENT 
CYLINDER HEAD REPLACEMENT 
TORSIONAL DAMPER REPLACEMENT 
FRONT COVER REPLACEMENT •••••• 
FRONT CRANKSHAFT SEAL REPL. 

GENERAL DESCRIPTION 

6A2-1 
6A2-1 
6A2-1 
6A2-1 
6A2·1 
6A2-2 
6A2-3 
6A2-5 

6A2-7 
6A~7 
&A2-9 
6A2-10 
6A2-10 
6A2-10 
6A2-11 
6A2-11 
6A2-12 

2.SL 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. 
Oil 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 '(alve 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,9,JI 
drain holes )!fx~i, 

• .\®WJft?i" 

With Front Cover Removed •••••• 
With Front Cover Installed •••••• 

TIMING CHAIN AND SPROCKET REPL. 
OIL PAN REPLACEMENT •••••••••• 

Four Wheel Drive Models ••••••• 
OIL PUMP REPLACEMENT ••••••••• 

Oil Pump Repair ••••••••••••• 
REAR CRAN KS HAFT 01 L SEAL REPL. ••• 
MEASURING CAMSHAFT LOBE LIFT • ; • 
CAMSHAFT REPLACEMENT •••••••• 
CONNECTING ROD & PISTON REPL. ••• 
MAIN BEARING REPLACEMENT ••••• 
OIL FILTER ADAPTER REPLACEMENT •• 
CRAN KS HAFT REPLACEMENT •••••• 
FLYWHEEL REPLACEMENT •••••••• 
ENGINE REPLACEMENT •••••••••• 

. SPECIFICATIONS •••••••••••••••• 

6A2-12 
6A2-12 
6A2-12 
6A2-13 
6A2-13 
6A2-14 
6A2-14 
6A2-15 
6A2•15 
6A2-16 
6A2-16 
6A2-18 
6A2·19 
6A2-20 
6A2-20 
6A2-22 
6A2-26 

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) 
1. Battery negative cable. 
2. Air cleaner. 
3. Ignition coil and bracket. 
4. Spark plug wires from the bracket at the rocker 

arm cover stud. 
5. PCV valve. 
6. Vacuum pipe at the manifold. 
7. Throttle, cruise control and TVS cables and 

bracket at the TB! unit. 
8. Generator, and lay aside. 
9. Rocker arm cover nuts and reinforcements. 
10. Rocker arm cover and gasket. 

• If 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. 

~Clean 
• AU traces of the old gasket from the rocker 

cover and cylinder head.,,. 
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Figure 1 • Engine Lubrication Diagram 

ll.•jinspect 
• Rocker arm cover sealing surfaces for distortion. 

Replace if necessary. 

E3 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. 

1. Rocker arm cover and new gasket. 
2. Reinforcements (2) and nuts (1). 

l~ITighten 
• Nuts (1) to 8.0 N-m (72 lb. in.). 

3. Generator. 
4. Throttle, cruise control and TVS cables and 

bracket. 
5. Vacuumj:lipe. 
6. PCV valve. 
7. Spark plug wires. 
8. Coil and bracket. 
9. Air cleaner. 
10. Battery negative cable. 

1990 ISUZU 

Left Side Rocker Arm Cover 

l++I Remove or Disconnect (Figure 5) 
1. Battery negative cable. 
2. Crankcase ventilation pipe. 
3. • Hoses, wires and pipe bracket. 
4. Spark plug wires and clips from two retaining 

studs. 
5. Rocker arm cover nuts (1) and reinforcements (2). 
6. 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. 

!Sllclean 
• All traces of old gasket from the rocker arm cover 

and cylinder head. 

ll.1tl Inspect 
• Rocker arm cover sealing surfaces for distortion. 

Replace if necessary. 
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A 

A. TYPICAL FOR FRONT ANO REAR OILING 
FROM LEFT BANK TO RIGHT BANK 

B-09555 

Figure 2 • Engine Lubrication Diagram 

!++! 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. 

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

!~!Tighten 
• Nuts (1) to 8.0 N·m (72 lb. in.). 

3. Spark plug wires and clips to the retaining studs. 
4. Hoses, wires and pipe bracket. 
5. Crankcase ventilation pipe. 
6. Battery negative cable. 

ROCKER ARM AND PUSH ROD REPLACEMENT 

!++! Remove or Disconnect (Figures 5 and 6) 
1. Rocker arm cover, as outlined previously. 
2. Rocker arm nut (6). 

• If 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). 

rn Important 
• Store used components in order so they can be 

reassembled in the same location. 

1990 ISUZU 
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' -'.1f>r.,., 

•)II.. UJBRICATION BEGINS 
.B . • 189"COU!!ATION OFLUBRICATION 

~)'!~:R:A~~:~:~~54°C BTDC 
E. CYLINDERS2,4&6 
F. 190'C DURATION OFLUBRICATION 
G. LUBRICATION ENDS 134'C BTDC 

. H. FOR CYLINDERS 1. 3 & 5 
. J. VIEWS SHOWINGINTERMITTENT OILING 

: OR C(!NNECTING R.0D BEARING 6THROUGH 
<il!,OQVE ON UPPER HALF OF MAIN BEARINGS 

Figure 3 • Engine Lubrication Diagram 

1990 ISUZIJ 
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A 

A. REGULAR VALVE (SHOWN OPEN) 

•• ,'" ~:\/'./'; 

'&0931~ 
Figure 4 - Engine Lubrication Diagram 

!l'l"I 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. 

i++-! Install or Connect (Figures 5 and 6) 
1. Pushrod. Make sure the pushrod seats properly in 

the hydraulic lifter. 
2. Rocker arm with ball. 

rn Important 
• When new rocker arms and/or balls are 

installed, coat their bearing surfaces with 
Molybdenum grease. 

3. Rocker arm nuts. 

ll)Adjust 
• Valves as outlined later. 

4. Rocker arm cover, as outlined previously. 

VALVE ADJUSTMENT 

1. Remove the rocker arm cover as outlined 
previously. 

2. Crank the engine until the mark on the torsional· 
damper lines up with the "O" mark on the timing 
tab and the engine in the number one firing 
position. 

1990 
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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 "O" 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. 

3. 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). 

4. 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 
nut (Figure 7). When the play has been removed, 
turn the adjusting nut on one and one-half 
additional turns (to center the lifter plunger). 

A. APPLY SEALER HERE ' ;~?(. NUTS • 
f:~(-- REINFORCEMENTS 
• 3,cc<• ROCKER ARM COVER 

4. GASKET 
5. STUDS 8-09303 

Figure s-·Rocker Arm Cover Installation 

5. Crank the engine one revolution until the timing 
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 

6. Install the rocker arm covers. 

6. NUTS 
7. ROCKER ARMS 
8. BALLS 
9. PUSH RODS 
10. LIFTERS 

Figure 6 - Rocker Arms and Pushrods 

Figure 7 - Adjusting the Valves 

8-09315 



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. Rocker arm cover. 
2. Spark plug, rocker arm and pushrod from the 

cylinder(s) to be serviced. 
3. Valve keepers (22), valve cap (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. 

• Use J 5892-A to hold the valve spring. 
4. Valve stem seal (25). 

E31nstall 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. Oil shedder (24) and valve rotator over the 

exhaust valve. 

26 22 26 

/~~ 

~ 
20 

20. Intake Valve 
21. Exhaust Valve 
22. Valve Keepers 

• 23. Valve Cap 
2<1. Oil Shedder 

•• 25. Seal. 
26. 0-Ririgf 

Figure 8 • Valves and Components 

21 

2.8L V6 ENGINE 6A2-7 

4. Valve spring cap over the valve spring. 
• Compress the valve spring using J 5892-A. 

5. 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. 

6. 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. 
7. Spark plugs. 
8. Rocker arms. 

[el Adjust -·•·••··. 
• Valves, as outlined preyitiusly. 

9. Rocker arm cover. 

Figure 9 - Compressing t_he Valve Springs 

INTAKE MANIFOLD REPLACEMENT 

!++! Remove or Disconnect (Figure 1 
• Drain the coolant. ,. • 
1. Battery negative cable. -
2. Air cleaner. 
3. Wires and hoses at the TB! unit and manifold.· 
4. Fuel lines at the TB! unit. 
5. Cables from the TB! unit .. 
6. Spark plug wires at the spark plugs. 
7. Wires at the coil. . . .., .. :-· 
8. Distributor cap with• spar)< plug wires. 
9. Distributor hold down,hracket. 
10. Distributor. Refer to'I.Engine Electrical'' (Section 

"6D"). • 
11. EGR vacuum line.· 

•·····J2. Evaporative ~mission hoses. 
13. Pipes brackets from the rocker arm cmrers, 
14. Rocker arm covers. 
_ 15. Upper radiator hose. 
16'. Heater hose.:· • 
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17. Coolant sensor connectors. 
18. Intake manifold bolts and nuts. 
19. Intake manifold. 
20. Gaskets. '· 

~Clean 
• Old 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 deposits from the coolant 
passages. 

ll1"1 Inspect 
• Manifold for cracks and gasket surface damage. 

I++! Install or Connect (Figure 10) 
1. RTV to the front and rear sealing surfaces on the 

block (Figure 10). Apply a 5 mm (0.197") bead of 
RTV 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 cylinder 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 ofRTV 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 th'e intake manifold are completely 
sealed. 

• '•4, ·:Intake manifold bolts and nuts. 

l~I Tighten 
j;, Nuts .and bolts to 31 N·m (23 lb. ft.) in the 

. seque'i¥c1t shown in Figure 10. Then re-torque 
• ,i•·µsing,t,llesamesequence . 

. lj. Jti,ater hose arid radiator hose to the manifold. 
6. •• 'hocker arm covers. 
7, Coolant sensor connectors. 
8. Pipe brackets. 
'9. Distributor, cap a9t.~s. Refer to "Engine 

1,1, ,Ele~tr~J" (Sectio,n!'6Q,).· 
+, 10. Fu¢l;'11i:11ts.; 

,u. Ca bis at t.lie Tai unit. 
; 12. All n~essary >,Vires and hose's{·· 
•. \3, Afodeaner .. • ' 

, > ,1\J~ ij~ttery cabl,l's. ; 
. ;it/fo, Proper quan\ity and grade of coolant. 

·,.'e'·'··,. --; ,-: • . . 
··,, ··-:l:~Aj';-

, 
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INLET MANIFOLD BOLT/ SCREW 
& NUT TIGHTENING SEQUENCE 

VIEl!lf@ 

OJ MANIFOLD ASM - INLET L.OJ/1/ER 

[Ij GASKETL & R •. 

[TI STUD ASM (2) 

[Ij BOLT/ SCREW ASM (STUD) 

[I] BOLT/ SCREW ASM (4) 

[I] BOLT/ SCREW ASM (3) 

[Ij 'NUT & WASHER ASM (2) 

(I] SEALER 

"""::... 
-1>;,:;,~; 

.F," 

[}] CYLINDER HEAD ASM 95 S663-6E 

Figure 10 - Intake Manifold lnstal ~tion 

I. 



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 0. 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. 

!+-+! Remove or Disconnect (Figures 6, 12, 13) 
• >'.fools Required: 
'' J 3049, Hydraulic Lifter Remover (Plier Type) 

or 
J 9290-1, Hydraulic Lifter Remover (Slide 
Hammer Type) 

1. Rocker arm covers. 
2. Intake manifold. 
3. Rocker arm nuts, balls;rocker arms and pushrods. 

• Place the components in a rack so they can be 
installed in the same location. 

4. Lifters (10). 

2.8L V6 ENGINE 6A2-9 

Figure 12- Removing the Hydraulic Lifter 

B-04576 
Figure 13 - Removing the Hydraulic Lifter (Typical) 

• Remove the lifters one at a time and place 
them in an organized rack. Th_e lifters must be 
installed into the satne bo~~t~pm which they 

!++-! Install or Connect 

were reffioved. . ·-- ··:'>\{i> 

• A stuck lifter cat1/be removed using J 3049 
(Fi~e 12) or J 9290•01 (Figure 13);;. 

U.•1 Inspect • _ _ _ . > 

• Hydraulic lifter body for scuffing or scoring., Ifthe'l1';: • 
lifter body wall. is worn or damaged, the mating"'"" 
bore in the block should also be checked. 

• Chee~ th~t Qfeach hydraulic lift~r in its ~a ting 
bore m_the ~lock. Ifth!:-rance ,s ~~cess1ve, try 
a new hfter. ·•' ',. .. ..•···'· 

1. Hydraulic lifters into the block. 

II] Important 
• Lubricate the lifter foot and body with 

Molybdenum grease. 
• Make sure the lifter toot is convex by holding a 

good straight edge to the surface and looking 
into a light source. 

• When any new hydraulic lifters, pr a new 
camshaft is installed, Engine Oil Supplement 
(or equivalent) should be added to the 
crankcase oil. 

• ' Repla,ce, all hydraulic lifters when a new 
.. camshaft is installed. • 

• The hydraulic lifter foot must be smooth and 
slightly convex. If worn, pitted or damaged, the 
mating camshaft lobe should also be checked. 2. intaj<i,ma11ifold as outlined 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. Support with suitable 
safety stands. 

2. Exhaust pipe from the manifold. 
3. Four rear manifold bolts. 

• Lower the vehicle. 
4. Diverter valve and_heat shield (right side 

manifold). _ _ ___ _ 
. 5. AIR pump and generator brackets (right side 

manifold). 
6.- Heat stove tube (left side manifold). 

• ·-·,{;: -. Power steering pump bracket (left side manifold). 
• 'B:'' Remaining manifold bolts. 

,•:]:9( Manifold. 

~ Clean 
• Mating surfaces of manifold and cylinder head. 

!+ .. ! Install or Connect (Figure 14) 
1. Manifold and bolts. 

!~!Tighten 
• Bolts to 34 N·m (25 lb. 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 
1. Intake manifold as outlined previously. 
2. 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 conne~tor 

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. • 
• Cylinder head bolt threads and threads in the 

block. 

95 5391-6E 

Figure 14 - Exhaust Manifold Installation 
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!Lit! Inspect 
• Sealing surfaces of the block and cylinder head for 

nicks, heavy scratches, or other damage. 

!++-! Install 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. 
• Coat the 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. 

[e] 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 will 
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 referenc,i is the first 
clockwise mark from the keyway when'i½ewing the 
engine from the front. 

2.8L V6 ENGINE 6A2·1< 

!+-+! Remove or Disconnect 
Tool Required: 

J 23523-E or J 24420-B, Puller 
1. Negative battery cable. 
2. Accessory drive belt. 
3. Torsional damper retaining bolt. 
4. Drive pulley from the damper. 

• Raise the vehicle. Support with suitable 
safety stands. 

5. Damper using J 23523-E or J 24420-B. 

B-09419 

Figure 15. Cylinder Head Bolt Tightening Sequence 

!++-! Install 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 ke:y and the key way:. ,. • 

• Clean the key and the key way. ,;,, 
3. Damper over the key on the crankshaft. 
4. Pull the damper onto the crankshaft. 

• Install J 29113 into the crankshaft so at east.6. 
mm (0. 236") of thread is engaged. 

• Pull 'damper into position and remove J 29113 ) • 
from the <;lamper. 

5. • Driver pulley to the damper. 
6. Torsional damper retaining bolt. 

!~!Tighten 
• Bolt to 95 N·m (70 lb. ft.). 
• Lower the vehicle. 

7. Drive belt. 
8. Battery negative cable. 

FRONT COVER REPLACEMENT 

!+-+! Remove or Disconnect 
1. Water pump. Refer to /'15i;igine Cooling" 

"6B") ,,,,;,,,: ::-.:,-;\,_ 
• . .>.t/ '::~Jt:1:t 

2. Power steering pumpptack~t (if 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. Front cover. 
7. Gasket. 

~Clean 
• Old gasket from the front cover and block. 

l·H•I 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. 
2. Front cover. 
3. Waterpump. 
4. Bolts and stud. 

!~I Tighten 
• 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. 

FRONT CRANKSHAFT SEAL REPLACEMENT 

With Front Cover Removed 

1++1 Remove or Disconnect 
• Oil seal out of the front cover. 

Pry the seal out with a large screw driver. 

!++I 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 

l++j Remove or Disconnect 
ljtJ.'orsional damper. 
2/ • Seal from the front cover. 

• Pry the seal out of the cover with a large screw 
driv·er being careful not to damage the surface 
on the crankshaft. 

1990 ISUZU 

EJ Install or Connect 
Tool Required: 

J 35468, Seal Installer 
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 

1++1 Remove or Disconnect 
Tool Required: 

J 5825-A, Crankshaft Sprocket Puller 
1. Crankcase front cover. 

• Place number one piston at top dead center 
with the marks Oll. the camshaft and 
crankshaft sprockets aligned (number four 
firing) (Figure 16). 

j (') o B· 
A. #1 Cylinder At TDC 
B. #4 Cylinder At TDC -.:::"'.E::---.. 

30. Bolt B-09431 

Figure 16 • Camshaft Timing 

IL'l'I Inspect 
• Sprockets for chipped teeth and wear. 
• Timing chain for wear. 

If the chain can be pulled out 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). 



!•u-! Install or Connect (Figure 16) 
Tool Required: 

J 5590, Crankshaft Sprocket Installer 
1. Crankshaft sprocket (if removed) using J 5590 

(Figure 17). 
• Make sure the timing mark faces outward. 

2. Timing chain onto the camshaft sprocket. 
• Lubricate the thrust surface with "Molykote" 

or equivalent. 
3. Sprocket onto the camshaft. 

• Hold the sprocket vertically with the chain 
hanging down and align the marks on the 
camshaft and crankshaft sprockets. 

• Align the dowel in the camshaft with the 
dowel hole in the sprocket. 

4. Bolts (30). 
• Draw the camshaft sprocket onto the camshaft 

using the mounting bolts. 

J-5590 

B-09549 

Figure 17-Replacing½~,,;rankshaft Sprocket 
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!~!Tighten 
• Bolts (30) to 23 N-m (17 lb. ft.). 

5. Crankcase front cover. 
• Lubricate the timing chain with engine oil. 

OIL PAN REPLACEMENT 

Four Wheel Drive Models 

j++j Remove or Disconnect (Figure 18) 
1. Negative battery cable. 
2. Dipstick. 

• Raise/support vehicle by frame. 
3. Front skid plates assembly (6 bolts). 
4. Front cross member. 
5. Catalytic bolts. 
6. Y-pipe bolts at manifolds. 
7. Front prop-shaft at drive pinion (4 bolts). 
8. 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. Idler 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. Oil from oil pan. 
18. Oil pan bolts. 
19. Oil pan. 
20. Gasket. 

f++I Install or Connect 
~OTICE: 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 attathing holes. 

1. Gasket. 
• Apply sealer to the area shown in Figure 18. 

2. Oil pan to the cylinder block. 
3. Reinforcements (37), nuts, bolts and studs. 

!~!Tighten 
• Bolts (36) to 25 N·m (18 lb. ft.). 
• Bolts and studs (35) and nuts (38) to 10 N,m 

(7 lb. ft.). 
• Raise front axle housing assembly. 

4. Front axle housing bolts. 
5. Rubber vent tube to front axle housing assembly. 
6. Pitman arm to shaft. 
7. Idler arm to shaft. 

. 19~0 1$UZU 
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!~!Tighten 
• Pitman arm 215 N·m (159 lb. ft.). 

Idler arm 117 N·m (86 lb. ft.). 
8. Flywheel inspection cover. 
9. Starter motor. 
10. Starter motor bolts. 
11. Braces at flywheel cover. 
12. Front drive shaft and bolts. 

!~!Tighten 
• Front drive shaft bolts 62 N·m (46 lb. ft.). 

13. Y-pipe to manifold. 
14. Converter bolts. 
15. Front crossmember and bolts. 

!~!Tighten 
• Front crossmember bolts. 

16. Front skid plate assembly. 
• Remove supports and lower vehicle. 

17. Proper quantity and grads of crankcase oil. 
18. Negative battery cable. 
19. Dipstick. 

• Start engine and check for leaks. 

OIL PUMP REPLACEMENT 

!++! RemovE! or Disconnect (Figure 19) 
l. Oil pan. 
2. Bolt (40). 
3. Pump (41). 
4. Shaft (42). 

IL•! Inspect 
• 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. 

E] Install or Connect (Figure 19) 
l. 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. 

2. Bolt (40). 

!~!Tighten 
• Bolt (40) to 41 N·in (30 lb. ft.). 

3. Oil pan, 

1990 15!.JZV -

A. 
35. 
36. 
37. 
38. 

38 

Apply Sealer Here 
Bolts 
Bolts 
Reinforcements 
Nuts 

I . 

36 

1~1~A 
• ".A 

IJ I •, 

36 

l 38 

35 

8-09320 

Figure 18 • Oil Pan Installation 

A. Front 
40. Bolt 
41. Oil Pump 
42. Shaft 

8-09432 

Figure 19 - Oil Pump Installation 



REAR CRANKSHAFT OIL SEAL REPLACEMENT 

l•+I Remove or Disconnect 
1. Transmission. 
2. Flexplate. 
3. 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 crankshaft. 

u.•I 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. 

A. Dust Lip 

B-09417 

Figure 20 - Removing the Rear Crankshaft Oil Seal 

1+4:-I l.nstall or Connect 
• Tool Required: 

J 34686, Seal Installer 
1. Light coat of oil to the inside diameter of the new 

seal. 
2.. New seal over tht!'· mandril of J 34686 until the 

dust lip (back dl' the seal) bottoms against the 
collar of the tool (Figure 21). 

3. J 34686 to the crankshaft by hand or torque the 
attaching screws to 4.0 N ·m (36 lb. 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. Seal into 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. 

2.SL V6 ENGINE 6A2-15 

• 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. 

A 

85 F E 

A. Alignment Hole In Crankshalt 
B. Dust Lip 
C Dowel Pin 
D. Collar 
E. Mandrel 
F. Screws 

B5 Crankshalt Rear Oil Seal 

B-07973 

Figure 21 - Installing the Crankshaft Oil 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 pushrod in consecutive order 
and record the readings. 

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 
lifter socket. 

3. Rotate the crankshaft slowly in the direction of 
rotation until the lifter is on the heehif the cam 
lobe. At this point, the pushrod will be in its 
lowest position. 

4. Set dial indicator on zero, then rotate the. 
crankshaft slowly, or attach an auxiliary starter 

.. ~w.itch and "bump" the engine over, until the 

.
~sh .. rod is in fully ra'i.sed position.· . 
/£i:t{i}f/;,,' , 

~VM/1'1: 
11/,·i, 
,1,, 
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[I] 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. 

5. 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. 

Figure 22 - Measuring Camshaft Lobe Lift 

CAMSHAFT REPLACEMENT 

!+-+! Remove or Disconnect 
1. Upper fan shroud. 
2. Radiator. 
3. Valve lifters as outlined previously. 
4. <:crai:,kcase front cover as outlined previously. 

I yj,~portant 
• All camshaft bearing journals are the same 

diameter and care must be exercised in 
removing the camshaft to a void bearing 
damage. 

5. Timing chain and sprocket. 
6. Camshaft (Figure 23). 

'!-++! Install br Connect 
• Coat the camshaft lobes and journals with engine 

oil according to the Isuzu engine oil 
recommendation. 

1990 ISUZU 
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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. 

[I] Important 
• All camshaft bearing journals are the same 

diameter and care must be exercised in 
installing the camshaft to a void 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 
1. Cylinder heads as outlined previously. 
2. Oil pan as outlined previously. 
3. Ridge or deposits from the upper end of the 

cylinder bores. 



• 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. 

4. Connecting rod cap and bearing. 
5. 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. 

6. Connecting rod bearing 

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 . 
Piston rings . 
Connecting rod and crankpin . 
Cylinder bores . 

El Install or Co~nect 
Tool Required: 

J 8037, Ring Compressor 
• Make sure the cylinder walls are dean. 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 crankpinjournal. 

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. 

2.8L V6 ENGINE 6A2-17 

A. Thread Protector 

8-09433 

Figure 24 • Replacing the Piston and Connecting Rod 
(Typical) 

~ 
~ INGN LIPf INGINI -

A C 

a- -E 

A. 011 Ring Rail Gaps 
B. 2nd Compression Ring Gap 
C Notch In Piston 
0. 011 Ring Spacer Gap 

(Tang In Hole Or Slot With Arc) 
E. Top Compression Ring Gap 8-07895 

Figure 25 • Piston Ring End Gap Location 

• Install with the connecting rod bearing tang 
slots on the side opposite the camshaft. 

• Use J 8037 to compress the rings. 
• 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. 
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J-8037 

Figure 26 - Installing the Piston 

[I] Important 

-
B-07902 

• 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. If a 
connecting rod is ever transposed from block or 
cylinder 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. Refer to 

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

!~!Tighten 
• Connecting rod cap nuts to 53 N·m (39 lb. 

ft.). • 

!~!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". 
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I 
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 
1. Oil pan as outlined previously. 
2. Oil pump as outlined previously. 
3. Spark plugs. 
4. 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 crankshaft to turn the bearing 

insert out of the block. 

Cleaning, Inspection And Repair 

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

• Crankshaft. 
• Main and connecting rod bearings. 



I+ .. ! Install or Connect 
Tool Required: 

J 8080, Main Bearing Remover/Installer 
1. Engine oil to bearing inserts of the proper size. 
2. Upper main bearing insert. 

• Insert J 8080 into a crankshaft main bearing 
oil hole (Figure 28). 

• Insert the plain end (without the bearing 
tang) of the insert between the crankshaft and 
the notched side of the block. 

• Rotate the crankshaft to roll the insert into 
the block. 

• Remove J 8080. 
• Inspect for burrs at the oil hole. 

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. 

B-.07879 

Figure 28- Removing the Main Bearing Insert 

l~ITighten 
• All main bearing caps (except number three 

cap) to 95 N ·m (70 lb. ft.). • 
• Number three main bearing cap to 15 N·m 

(11 lb. ft.). Then tap the end of the crankshaft 
rearward and then forward with a lead. 
hammer to line up the rear main bearing anci' 
crankshaft thrust surfaces. 

• All main bearing caps to 95 N·m (70 lb. ft.). 

2.SL V6 ENGINE 6A2-19 

OIL FILTER ADAPTER REPLACEMENT 

l .. +I Remove or Disconnect (Figure 29) 
1. Wheel and tire. 
2. Oil filter. 
3. Air cleaner duct. 
4. Power steering pump (if equipped). 
5. Engine mount through bolt. 
6. Engine mount bracket at the block. 

• Raise the engine. Block in position. 
7. Oil sending unit connectors. 
8. Bolt. 
9. Gasket. 
10. Oil filter adapter. 
11. Gasket. 

DJ FILTERASM-OIL 

[TI BOLT/SCREW 

[TI OPT 

(J] SEAL 

(}] ADAPTER ASM -OIL FILTER & LL2 (4WO) 

[TI GASKET 

r., OIL- ENGINE (APPLY A LIGHT 
~ COATING TO OIL FILTER GASKET) 

[Ij CYLINDER & CASE ASM 

95 5655-6E 

Figure 29 • Oil Filter Adapter Installation 

l+ .. I Install or Connect (Figures 29) 
1. New gasket. 
2. Adapter. 
3. Gasket. 
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6A2·20 2.8L V6 ENGINE 

4. Bolt. 

!~!Tighten 
• Bolt (50) to 85 N·m (63 lb. ft.). 

5. Oil sending unit connectors. 
6. Engine mount bracket. 
7. Engine mount through bolt. 

• Lower the engine. 
8. Power steering pump (if equipped). 
9. Air cleaner dw:t. 
10. Oil filter. 
11. Wheel and tire. 

CRANKSHAFT REPLACEMENT 

1. 
2. 

3. 
4. 
5, 
6. 
7. 

Engine as outlined later. 
Flywheel (if equipped). 
• Mount the engine in a suitable engine stand. 
Spark plugs. 
Crankshaft pulley and torsional damper. 
Oil pan and oil pump as outlined previously. 
Timing chain and sprocket as outlined previously. 
Connecting rod caps. 
• Check the connecting rod caps for cylinder 

number identification. Mark the caps if 
necessary. 

8. Connecting rods from the crankshaft. 
• Install guide hose over the threads of the rod 

studs to prevent damage to the bearing journal 
and rod studs. 

9. Main bearing caps as outlined previously. 
10. Crankshaft from the cylinder block. 

Cleaning, Inspection And Repair 

Clean, inspect and repair or replace the parts as 
required. Refer to «specifications" at the end of this 
section for information on: • 

• Crankshaft. 
• Main and connecting rod bearings. 
• Measuring bearing clearance. 

E3 Install or Connect 
1. Rear main bearing oil seal in cylinder block and 

rear bearing cap grooves. 
2. Engine oil onto the seal. 

• Keep oil off of the parting line surface. 
• 3;; Gasket. 
4;':X'!\,fafo)jearing inserts. 
5. Crankshaft. 

1990 !SUZU 

• Be careful not to damage the bearing surfaces. 
6. Thin coat of anaerobic sealant (or equivalent) 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. 
7. New 0-ring to the rear main bearing cap. 
8. Main bearing caps with arrows pointing toward 

the front of the engine. 
9. Main bearing cap bolts. 

~Tighten 
• All main bearing caps (except number three 

cap) to 95 N·in, (70 lb. ft.). 
• Number three main bearing cap to 15 N·m 

(11 lb. ft.). Then tap the end of the crankshaft 
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 lb. ft.). 

FLYWHEEL REPLACEMENT 

!++j Remove or Disconnect 
l. Clutch. 

• Refer to "Clutch" (Section "7C"). 
2. Bolts. 
3. Flywheel. 

~Clean 
• Mating surfaces or crankshaft and flywheel. 

Remove any burrs. 

!L•jtnspect 
• Flywheel for burning, scoring, warping and wear. 

Replace the flywheel if necessary. Do not machine 
the flywheel. 

• Flywheel ring gear for broken teeth. 

E31nstall or Connect 
1. Flywheel. 
2. Bolts. 

!~!Tighten 
• Bolts to 70 N·m (52 lb. ft.) . 

3. Clutch. 
• Refer to "Clutch" (Section "7C"). 
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V6 - ENGINE ASSEMBLY 
REMOVAL AND INSTALLATION 

ENGINE COMPARTMENT PARTS LOCATION 

=<fl 

[iJ AIR CLEANER DUCT HOSE 

0 AIR CLEANER 

[!JcANISTER 

0 FUEL LINES AND HOSES 
(UNDER THE AIR CLEANER DUCT) 

0 MASTER VAC VACUUM HOSE 

[TI VACUUM HOSES 
(BEHIND ENGINE AND OTHER) 

[!] THROTTLE .CABLE AND BR/lelCET 
(NEAR THR'E BODY) 

4 

o?=SE7 

--1 l) 

IT] ENGINE HARNESS BULK HEAD CONNECTORS 

[!] THROTTLE BODY INJECITON CONNECTOR AND WIRES 
{UNDER THE AIR CLEANER DUCT) 

G GROUND STRAP 
(UNDER THE GENERATOR) 

G GEN_~RATOR HARNESS AND CONNECTOR 

~ MAIN HARNESS AND CONNECTOR 
(BEHIND THE AIR CLEANER) 

12!] VACUUM SWTICHING VALVE CONNECTOR 

~ HEATER HOSES, BRACKET AND CLIPS 
(ENGINE SIDE) 

Figure 30 - V6 Engine Assembly 

12-B-BB 
9S 6284-6E 
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MAP 
SENSOR 

VAC 
MTR 

ELECTRONIC 
VACREGVLV 

DISTR 

@ 

TO ___ , FUEL 
TANK 

AIR 
MANAGEMENT:VLV 

PURGE 
TVS 

, FRONT 
OF 

VEHICLE 

0 
CANISTER 

• 95 6285•6E 

Figure 31 • Vacuum Hose Touting Diagram 

ENGINE REPLACEMEN1' 

rn Important 
Operations • Removal 

• Carefully remove the piping, hose, wiring harness 
connectors, control cables and control rods from 
th¢engine.• 
When disconnecting vacuum hoses, use tags to 
identify how they should be reconnected. 

• Remove the clutch slave cylinder, the back up 
lamp switch connector and the speedometer cable 
from the transmission. 

• Separate transmission from engine before 
removing engine from vehicle. 

95 6298-&E-1 

1. Engine hood. 
a. Mark the engine hood (1) and the engine hood 

hinge (2) before removing the e~in,e hood. 
This will fac.ilit;i,te installation of the engine 
hood to its otiginal positil,n', 

2. Cootifht. 
a. RemQve three bolts and one nut to remove the 

cover from under the chassis. 
b. Remove the water drain plug (at•Jhe left side 

of engine) and the radiator drain cock and 
allow the coolant to drain completely. 



I 

95 6298-6E·3 

If long life coolant is used, drain 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 
engine side. 

c: Remove the cooling fan and the fan clutch 
nuts~··½i.'"_•~~\'.;', -, 

d. ·Remote tife radiator together with cooling fan. 
B\, eafeful'h!l4.to damage the radiator core. 

e. 'Co~gfan'belt,md the fan pulley. 
4. Air c;;mpre&s<>rf~ith bracket and hoses. 

95 6298-6E-4 

. 
5. Power steering oil pump with _brac)<et and hoses. 

a. Remove the air compressOr hoses from the air 
compressor (1). 

b. Remove the air compressor and the bracket 
from the engine. 

c. Remove the power steering oil pump hoses 
from the oil pump (2). • 

d. Remove the oil pump and the brack,1;t from the 
engine. . . .! 

6. Distributor cap with spark plug wire. 
a. Disconnect the spark plug wire (1) from the, 

spark plug. ,!l•" ,, • 
b. Remove the .c!istributor cap (2) together with 

spark plug wire from the distributor. ,., 
c. Remove the ignition coil (3) from the engirie. 

2.8L V6 ENGINE 6A2-23 

7. Gear shift lever. 
a. Place the gear shift lever in the neutral 

position. 
b. Remove the floor mat (ifrequired). 
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 case. 

8. Transfer change lever. 
Perform this procedure after removing the gear 
shift. ' 
a. Place the transfer 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. 

c. Remove the retainer change lever ( 4) along 
with the retainer and baJ]seatcover. 

NOTE: 

.,,,,---­
~ '-

.,··,.,· ·:,,' 

95 6298-6E-7 

Cover the transfer change lever hole to • 
prevent the entry of foreign material into 
the transfer case. 1 

gf). Transfer under cover. 
a. Remove the transfer under (1) from the 

transmission mounting member (2) and the 
side member (3). 

1990 15UZU 
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9S 6298.fiE-6 

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

c. Remove the transmission harness and the 
connectors. 

9S 6298-&E-8 

10. Front exhaust pipe. 
a. Remove the 02 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. 

l 1. Rear propeller shafl. 
a. Remove the 2nd propeller shafl flange yoke 

bolts at the differential side (1), 
b. Remove the center bearing retainer bolts (2). 
c. Remove the 1st and 2nd propeller shafl with 

the center bearing. 
Pull the 1st and 2nd propeller shaft assembly 
toward the rear of the vehicle until the 1st 
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 
rear cover. 
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12. ~'ront propeller shaft. 
Remove the splined yoke flange bolt at the 
transfer case side. 
Do not allow the splined yoke to fall away from 
the front propeller shaft. 

9S6298-6E-11 

If the splined yoke should fa]] a way from the front 
propeller shaft, align the setting marks (3) on the 
splined yoke (l) 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 motor from the 
transmission case. 



95 6298-6E-12 

b. Remove the- clutch slave cylinder from the_ 
transmission ·case. 

95 6298-6E-13 

15. Engine rear mounting. 
a. Attaching the lifting wire to both ends of the 

engine lifting hanger. 
b. Support the transmission with a transmission 

jack. 
c. Remove the rear engine mounting nuts (1) 

from the transmission mounting member (2). 

95 6298-6E-14 

d. Loosen the mounting member bolts (3)i 
e. Remove the mounting member from, th,;:', 

sidemembers (4). 

2.SL V6 ENGINE 6A2-25 

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

a. Disconnect the catalytic converter mounting 
rubber (1) and the parking cable grommet (2). 

b. Remove the parking brake cable bracket (3). 

18: Transmission with t;ansfer case. 
The removal of the transmission will require the 
cooperative efforts of two mechanics. 
a. Operate the transmission jack to slowly lower 

the transmission. 
b. Remove the transmission nuts and bolts from 

the engine rear plate. 
c. 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. R~move the engine front mounting nuts and 

the'~ts attaching the mounting to the 
sideme~' 

c. Operate the hoist to slightly raise the engine. 
The front of the engine should be held slightly 
higher than the ~ear. ~1 caref':'l not to 
damage the brake pipe and:,t)l.e fuel pipe. 

1/'l'/ .·., 
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95 6298·6E•17 

d. Continue to slowly raise the engine from the 
engine compartment. Hold the front of the 
engine higher than the rear. 

95 6298-6E-18 

e. Place the engine on an engine stand. 

95 6298-6E019 
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[I] Important 
Operation - Installation 

• To install the engine in the vehicle, reverse the 
removal procedure. 

!L'l'! 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 
or damage and tighten or replace with new ones as 
necessary. 

!L•! Inspect 
Steps to be followed after engine installation. 

• Fill the engine cooling system. 
• Fill the engine crankcase with engine oil. 
• Start and let the engine run at idle and check for 

leakage. 

SPECIFICATIONS 

TORQUE SPECIFICATIONS 

Item 
Rocker Arm Cover Bolts and Studs 
Intake Manifold Bolts .•••••••• 
Exhaust Manifold Bolts •••••••• 
Cylinder Head Bolts •••••••••• 
Torsional Damper Bolt ........ . 
Timing Chain Damper ........ . 
Front Cover Bolts .........•.• 
Oil Pan Bolts (Rear Two) .•••••• 
Oil Pan Bolts, Studs and Nuts •••• 
Oil Pump Bolt •...•.•••••••• 
Camshaft Sprocket Bolts ••••••• 
Connecting Rod Cap Nut ••••••• 
Oil Filter Adapter ........... . 
Main Bearing Cap Bolts •••••••• 
Flywheel Bolts .............. . 
Spark Plugs .............. . 
Water Outlet Bolts .......... . 
Water Pump Nut ..........•. 
Water Pump Bolt (M6 x 1.0) .•••• 
Water Pump Bolts (m8 x 1.25) •••• 
EGR Valve ............... . 

N·m 
8 
31 
34 
55 
95 
21 
24 
25 
10 
41 
23 
53 
85 
95 
70 
30 
21 
10 
10 
24 
25 

Lb. Ft. 
6 
23 
25 
40 
70 
15 
18 
18 
7 
30 
17 
39 
63 
70 
52 
22 
15 
7 
7 
18 
18 



GaNEAAL DATA: 
Tvoe 

Oisotacement 

RPO 
Bore 

Stroke 

COffllll'ession Ratio 
Firing Order 

Oil Pressure 

CYUNDaA BORE: 
Diameter 

Out 01 Round 

Taper-Thrust Side 

PISTON: 
Clearance 

PISTON RING: 
C ' 
0 Groove M 
p Clearance 
R .. 
8'• .. 
s 
s Gap I 

~ 
0 Groove 
I Clearance 
L Gap 

PISTON PIN: 
Diameter 

Clearance 
Fil In Rod 

SPECIFICATIONS 
ENGINE SPECIFICATIONS 

2.8L V6 ENGINE 6A2-27 

All Specifications are in MILLIMETERS u.nless otherwise noted 

60° V-6 

2.BL 

LL2 
89.0 

7&0 

B.9:1 

1-2-3-4·5-6 
69 kPa (i, 500 RPM: 205-380 kPa ~, 2000 RPM 
(10 psi (11 500 RPM: 30·55 psi &, 2000 RPM) 

. ..... BS.992-89.070 
• ,'\·• 0.02 (Maximum) 

0.02 {Maximum) 
. 

0.017-0.043 

Top 0.030-0.070 . " 

Second 0.040-0.095 

Top 0.25-0.SO 

Second 0,25-o.50 

0.199 (Maximum) 

0.51-1.40 

22.9937-23.0015 

0.0065-o.0091 

0.0187-0.0515 (Press) 

F-05523 
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6A2-28 2.8L V6 ENGINE 

SPECIFICATIONS Ii 
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 67.257-67.265 
Journal Taper 0.005 (Maximum) 

Out of Round 0.005 (Maximum) 
Main Bearina Clearance 0.041-0.081 
Crankshaft End Play 0.06-0.21 

Diameter - 2 Dots 50. 758-50. 771 

Crankpin 
Diameter - 1 Dot 50 771-50. 784 
Taper 0.005 (Maximum) 
Out of Round 0.005 (Maximum) 

Rod Bearino Clearance 0.035-0.095 
Rod Side Clearance 016-0.64 
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 Intake One And One Half Turns 
Exhaust Down From Zero Lash 

Face Ancle (Intake & Exhaust) 45° 
Seat Anale (Intake & Exhaust) 46° 
Seat Runout /Intake & Exhaust) 0.05 

Seat Width Intake 1.25-1.50 
Exhaust 1.60-1.90 

Stem Clearance 0.026-0.068 
Free Length 48.5 

Valve Pressure Closed 391 @ 40 
Spring N@mm Open 867@ 30 

Installed heiaht 40 
Valve Spring Free Lenath 47.2 
Damper Approx. # of Coils 4 

F-05525 
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2.8L V6 ENGINE 6A2-29 

SPECIAL TOOLS 

r J.5590 

~ J•S82S·A 

~ J•S892·A 

J-8037 

~ J-8080 

J-6520 

J.9290.1 

9. J-23523-E 

10. iii I -.-- • J-23500 

11. ► J-24420-8 

12. ~ ,1-29113 

13. ~ J-34886 

14. Q J-35468 

1. Hydraulic Lifter Remover (Plier Type) 
2. Crankshaft Sprocket Installer 
3. Crankshaft Sprocket Puller 
4. Valve Spring Compressor 
5. Ring Compressor 
6. Main Bearing Remover/Installer 
7 Camshaft Lobe Lift Indicator a: Hydraulic Lifter Remover (Slide Hammer Type) 
9. Puller 

10. Air Adapter 
11. Puller 
12. Torsional Damper Installer 
13. Seal Installer 
14. Seal Installer 

8-09306 
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ENGINE COOLING 6B1-1 

SECTION 6B1 

ENGINE COOLING 
CONTENTS 

GENERAL DESCRIPTION ••••••.••••• 
COOLING SYSTEM ••••.••••••••• 
COOLANT RECOVERY TANK •••••••• 
WATER PUMP ..••••••••••.•••• 
THERMOSTAT ••••..•••.••••••• 

GENERAL DIAGNOSIS ...••••••.•••• 
SYSTEM CHECKS ..••••••••.•••• 

FAN CLUTCH DIAGNOSIS •••...•••••• 
NOISE •••••••••....••••••••• 
LOOSENESS •••••••••••••••••• 
SILICONE FLUID LEAKS ••••••••••• 
ENGINE OVERHEATING ••••••••••• 

THERMOSTAT DIAGNOSIS •••.••••••• 
COOLANT DIAGNOSIS ••.•••••••••• 

HYDROMETER TEST ••••••••••••• 
COOLANT TESTER ••••.••••••••• 

COOLANT LEVEL INDICATOR DIAGNOSIS 
INDICATOR LAMP WILL NOT ILLUM. 

GENERAL DESCRIPTION 

COOLING SYSTEM 

6B1-1 
6B1-1 
6B1-1 
6B1-1 
6B1-2 
6B1-2 
6B1-2 
6B1-3 
6B1-3 
6B1-3 
6B1-3 
6B1-3 
6B1-3 
6B1-3 
6B1-4 
6B1-4 
6B1-4 
6B1-4 

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 
expan~ton 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. 

INDICATOR LAMP REMAINS ILLUMINATED 
COOLING SYSTEM DIAGNOSIS •••••••• 
UNCOMMON COOLING SYSTEM PROBLEMS 
FLUSHING THE COOLING SYSTEM •••••• 
COOLANT RECOVERY TANK REPL. •••••• 
FAN/FAN CLUTCH REPLACEMENT •••••• 
OVERHEATING •••••...•••••••••• 
THERMOSTAT REPLACEMENT ••••••••• 
SERPENTINE DRIVE BELT REPLACEMENT 

PULLEY INSPECTION ••••••••••••• 
DRIVE BELT INSPECTION •••••••••• 
BELT INSTALLATION ••••••••••••• 
DRIVE BELT REPLACEMENT ••••••••• 

WATER PUMP REPLACEMENT ..••••••• 
COOLANT TEMPERATURE SENSOR OR 
SWITCH REPLACEMENT .••••••••••• 
SPECIAL TOOLS ••....•••••••••••• 
SPECIFICATIONS •.••••••••••••••• 

COOLANT RECOVERY TANK 

6B1•5 
6B1·5 
6B1-5 
6B1•5 
6B1-5 
6B1-5 
6B1•6 
6B1•7 
6B1•7 
6B1-7 
6B1-7 
6B1•7 
6B1•7 
6B1•B 

6B1-10 
6B1-10 
6B1-10 

A "see-through" plastic reservoir, similar to the 
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 ~t the "FULL" mark when 
hot. 

WATER PUMP 

2.SL 
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 of th~­
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. 
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6B1 •2 ENGINE COOLING 

THERMOSTAT 

A peller-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 
pellet 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 cold, 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 coolant 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 system until the coolant 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. 

\IVater Pump 
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 er,gine «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 ISUZU 

Thermostat 
Make an operational check of the thermostat by 

hanging the thermostat on a hook in a 33% glycol 
solution, -l2°C (10°F) below the temperature indicated 
on the valve. With the valve submerged and the 
coolant agitated, the valve should close. 

Overheat and/or Noise 
Restrictions in the cooling system can cause 

engine overheating and/or cooling system noise. 
Components prone to this condition are the 

cylinder head, water pump, block, thermostat housing 
and inlet manifold. Symptoms are: 
• Engine may make snapping/cracking noises, 
• Heater 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 

L 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 spots which 
indicate blockage. Blocked radiators generally 
occur on units that have accrued miles and not on 
new vehicles. 

3. Inspect the thermostat to see ifit opens. 
4. Inspect the thermostat housing to make sure it is 

free ofobstructions. 
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 flashlight. Never replace a block unless the 
restricted area can be SEEN. 

8. Inspect the heads if the problem is not 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). 



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 befofe 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. 

ENGINE OVERHEAT - BOILING- POOR ENGINE COOLING 

ENGINE COOLING 6B1-3 

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 (¼'') 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. 

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 COOLANTFLOW BEFORE THE MARK BEGINS TO MELT . 

• 
COOLANT FLOW I I NO COOLANT FLOW I 

PROBLEM IS CAUSED BY OTHER THAN BAD THERMOSTAT. I I 1NSTALLNEWTHERMOSTAT.I 

I RE-CHECK TO BE SURE SYSTEM IS OK. I 
COLD ENGINE -SLOWWARMUP-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 UP THE ENGINE ATFASTIDLE: WATCH FORCOOLANTFLOWBEFORE THE MARK BEGINS TO MELT. 

NO COOLANTFLOW I I COOLANT FLOW I 

PROBLEM IS CAUSED BY OTHER THAN BAD THERMOSTAT. I I INSTALLNEWTHERMOSTAT. I 

I RE-CHECK TO BE SURE SYSTEM IS OK. I 

• 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 (1 BB'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 DIAGNOSIS CHART, THE THERMOSTAT MAY BE WORN. 

F-01125 

Figure 1 • Thermostat Diagnosis 
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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 cloth. 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. 
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Figure 3 - Collecting the Coolant 

Reading 

F-02284 

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 o·n 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. 

PERMANENT 
ANTIFRUZE 

PROTECTION °F 

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. 



• 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. Add coolant if 

necessary. 
• If the 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 illuminated, connect the 

electrical lead and go to Step 3. 
3. Check for an open circuit between the sensor and 

the module. 
• If an open circuit is found, repair it. 
• Ifno open circuit is found, replace the module. 

COOLING SYSTEM DIAGNOSIS 

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. 

2. Engine oil is overfilled. 
3. Incorrect radiator for the application. 

• Check the part number. 
4. Loose, damaged or missing air seals. 
5. Missing or damaged lower air baffle. 
6. Incorrect ignition timing. <-:'\~ii. 

Problems Requiring Disassembly of the Cooling 
System 

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

ENGINE COOLING 6B1-5 

• 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. 
• Visual check. 

FLUSHING THE COOLING SYSTEM 

Follow the manufacturer's instructions when 
using flushing equipment. 

[I] Important 
• 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", HISSING, RUMBLE, STEAM, POWER LOSS) 

COOLANT LEVEL 

1--___ ,_ __ -i NORMAL 

AOO COOLANT REFER TO FAN BELT OIAGNOSIS 

REPAIR 

LEAKS ~.._----I 

REPAIR REFER TO FAN BELT OIAGNOSIS 

FAN BELT 

LOOSE I---.,_--. TIGHT 

CHECK BELT CONDITION REFER TO HOSES DIAGNOSIS 

TIGHTEN 

HOSES 

COLLAPSE 1----''-----f GOOD 

REPLACE REFER TO THERMOSTAT DIAGNOSIS 

THERMOSTAT 

CHECK TEMPERATURE LEVEL 

HIGH 1---'----, NORMAL 
,.=i:::::::'.. 

REPLACE REFER TO RAOIATOR OIAGNOSIS 

RAOIATOR 

NORMAL CLOGGED 

ENGINE BLOCK CLEAN IT 

NORMAL ~--=:::::::c:::::~:.._.., CLOGGED 

REFER TO GAS LEAKS CLEAN IT 

GAS LEAKS INTO SYSTEM 

BUBBLES IN COOLANT 

REPLACE REFER TO COOLANT PUMP 
REFER TO FAN CLUTCH 

F-6950 

Figure 5 - Overheating Diagnosis 
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COOLANTlOSS 

1. LEAKS- CHECK HOSES, RADIATOR, CLAMPS, WATER 
PUMP, THERMOSTAT 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. CHECK FOR GASKET IN PRESSURE CAP. 
B. CHECK FOR LEAKS - HOSES.CLAMPS, OVERFLOW 

BOTTLE, FILLER NECK NIPPLE. 
C. CHECK FOR OBSTRUCTIONS OR PLUGGING IN THE 

HOSE BETWEEN THE RADIATOR ANO BOTTLE. 

REPAIR OR REPLACE DEFECTS 

PRESSURE CHECK SYSTEM INSTALL 
RESS URE CAP CHECKER ON THE RADIATOR 
FILLER NECK AND PRESSURIZE THE SYSTEM 
TO RATED PRESSURE. IF THE SYSTEM 
DOES NOT HOLD PRESSURE, LOOK FOR 
THE LEAK LOCATION. 

ANY REPAIRS? 

SYSTEM IS OK 
F-02600 

figure 6 - Coolant Recovery System CHART !I 

THERMOSTAT REPLACEMENT 

14-+j Remove or Disconnect (figure 9) 
1. Coolant from the radiator. 
2. Bolt (72). 
3. Outlet (73). 
4. Gasket (7 4). 
5. Thermostat (75). 

~Clean 
OJ All parts and sealing surfaces. 

[+?] 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. Thermostat. 
3. New gasket. 
4. Outlet. 
5. Bolt. 

ENGINE COOLING 681-7 

!~!Tighten 
e> Bolt (72) to 28 N ·m (21 lb. ft.). 

7. Coolant to the radiator. 

!L15'1 Inspect 
11 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. 
l. 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 all 
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 

i++j Remove or Disconnect (Figure 8) 
1. Place a tool over the tensioner pulley axis bolt. 
2. Rotate the tool counterclockwise. 
3. Belt. 
4. Tool. 

j++I Install or Connect 
1. Route the belt over all the pulleys except the belt 

tensioner. 
2. Place a tool over the tensioner pulley axis bolt. 
3. Rotate the tool counterclockwise. 
4. Install the belt over the belt tensioner pulley. 
5. Remove tool. 
6. Check the belt for correct tracking. 
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WATER PUMP REPLACEMENT 

!+--+! Remove or Disconnect (Figure 10) 
1. Coolant from the radiator. 

!-++-! Install or Connect (Figure 10) 
1. Gasket in place. 
2. Water pump. 
3. Bolts and nut. 

2. Serpentine drive belt. 
3. Upper fan shroud. 
4. Fan and fan clutch assembly. 

• Coat the bolt threads with sealant 1052080 or 
equivalent. 

5. Water pump pulley. 
6: Clamps and hoses. 
7. Bolts and nut. 
8. Water pump. 
9. Gasket. 

!Lij'! Inspect 
• All parts and replace as necessary. 

[I] Important 
@ Be sure all mating surfaces are free of burrs or 

other imperfections. 

35 N·m (26 It lbs. 

4 

-

!~!Tighten 
• Bolts to 30 N·m (22 lb. ft.). 
• Nut to 30 1'1·m (22 lb. ft.). 

4. Clamps and hoses. • 
5. Water pump pulley. 
6. Fan and fan clutch assembly. 
7. Serpentine drive belt. 
8. Fan shroud. 
9. Coolant to the radiator. 

[I] Important· 
• Start the engine and check forleaks. , 

24 N·m 17 fl. lbs 

5 

t - ~ -

' -
' . 

', 

C 

IHlll ,__.~I , '-

HEATER 

1, Belt 
2, Fan 
4. Bolt 
5. Bolt 
6. Stud 
7. Fan Clutch 
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(26 ft. lbs.) 
IFI CONDITIONING 

Figure 7 - Fan/Fan Clutch Replacement 2.8L 

~ 8. Nut 

F-02560 
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GENERATOR ASM 

A.I.R.PUMP 
PULLEY ASM 

ENGINE COOLING 681-9 

BELT - WATER ?UMP 

AJC IDLER PULLEY ASM 

AJC COMPRESSOR ASM 

POWER STEERING PUMP 
PULLEY ASM 

WATER PUMP PULLEY 

9S-5990 

Figure 8 • Serpentine Drive Belt Routing 2.8L . 

(IT! BOLT 

[IT) GASKET ~ OUTLET 

Figure 9 - Water Outlet 

9S-5442 

FRONT COVER ASSEMBLY 

WATER PUMP 

95-5436 

Figure 10 • Water Pump Replacement 2.8L 
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681-10 ENGINE COOLING 

COOLANT TEMPERATURE SENSOR OR 
SWITCH REPLACEMENT 

1 TEMP SE~SOR ECM 

!+--+I Remove or Disconnect (Figure 11) 
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. 

!-++-I Install or Connect 
1. Switch or sensor. 

• Apply sealant 1052080 or equivalent to the 
switch or sensor threads. 

9S-5629 !~I Tighten 
• Switch or sensor to 23 N·m (17 lb. ft.). Figure 11 - Coolant Temperature Sensor 

2. Electrical connector. 
3. Coolant to the radiator. SPECIAL TOOLS 
4. Negative battery cable. 

J-23688 (Farenheit Scale) 
J-26568 (Centigrade Scale) 

Coolant Tank Screw 

1 

1. Coolant Tester 

SPECIFICATIONS 
FASTENER TORQUE .......................................... 

Water Pump Hub Stud- 2.SL ................................... . 
Fan to Clutch - 2. SL ............................................ . 
Fan and Clutch Assembly to Pulley Nut - 2.8L .••••••••••••••••••••••• 
Thermostat Outlet Housing Bolt - 2.SL ............................. . 
Water Pump to Engine Block Bolt- 2.SL ............................ . 
Water Pump to Engine Block Stud - 2.8L ............................. . 
Coolant Temperature Switch or Sensor ............ II ..... II • II • 11 ••••••• 
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F-02603 

9 N ·m (6.3 lb. ft.) 
8 N·m (6.0 lb. ft.) 

27 N ·m (20 lb. ft.) 
27 N ·m (20 lb. ft.) 
28 N·m (21 lb. ft.) 
30 N ·m (22 lb. ft.) 
30 N·m (22 lb. ft.) 
23 N·m (17 lb. ft.) 



RADIATOR 6132-1 

SECTION 682 

RADIATOR 
CONTENTS 

DESCRIPTION • • • • • • • • • • • . • • • • . . • 682-1 
RADIATOR • • • • • • • • • • • • • . • • • • . 6132-1 
RADIATOR CAP • • • • • . . • • • • • • • • • 682-1 

RADIATOR MAINTENANCE • . . • • • • • . • 682-2 
RADIATOR INTERNAL DEPOSITS • • • • • • 682-3 
SCALE REMOVAL • • • • • • • • • • • • • • • 682-3 

ON-VEHICLE SERVICE • • • • • • • • • • . • • . 682-3 
LEAK TESTING • • • • • • • • • • • • • • • • • 682-3 

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 cross-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 

PRESSURE TESTING • • • • • • • • • • • • • • 682-3 
DIAGNOSIS OF RADIATOR . . . • • • • . . . . 682-4 

OFF-VEHICLE LEAK TESTING • • • • • • • • 682-4 
RADIATOR REPLACEMENT • • • . . . . . . • • 6112-4 

RECORE ........ ., . . .. • • • . .. .. .. .. . .. 6132-4 
SPECIFICATIONS . • • • . . . . . . • • • • . • . 682-4 
SPECIAL TOOLS • • • . . . . . . • . • . . . . . . 682-4 

OJ RADIATOR 

[]] FAN SHROUD 

w INLET HOSE 

w OUTLET HDSE 

[]] CLAMP 

95 5991-6E 

Figure 1 - Radiator 

with explosive 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 for use at any time), 
there is also the possibility of 
causing serious flre. 

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 ISUZU 



682-2 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 F 05474 

Figure 2 • Radiator Cap Pressure and Vacuum Valves 

RADIATOR MAINTENANCE 

Check the outside of the radiator for bent fins or 
signs ofleakage. 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. 

Remove 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 "6Bl"). 
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. 
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55. Tang 56 56. Cap Locking Tang • 
57. Detent 
58. Filler Neck Safety Detent 

57 

B-08071 

Figure 3 - Radiator Cap and Filler Neck 

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 occur 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. 



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 solvent is used. 

RADIATOR 682-3 

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. 

9S 5993-6E 

Figure 5 • Pressure Testing 
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682-4 RADIATOR 

DIAGNOSIS OF RADIATOR 

PROBLEM POSSIBLE CAUSE 

Engine Overheats 1. Cooling area obstructed. 
2. Radiator fins plugged. 
3. Leaking radiator. 
4. Bent fins. 

Radiator Loose 1. Loose screws. 
2. Missing insulators. 

OFF-VEHICLE LEAK TESTING 

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

2. Attach the pressure tester and gradually apply air 
pressure until 13B kPa (20 psi) is attained. Do not 
exceed 13B 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 

l++i Remove or Disconnect (Figure 1) 
1. Coolant from radiator. 
2. Overflow hose. 
3. A/C condenser inlet braket bolt to radiator shroud. 
4. Upper radiator hose. 
5. Lower radiator hose. 

CORRECTION 

1. Remove or relocate added on parts that 
may block air to the radiator. 

2. Remove any debris (bugs, leaks, etc.) from 
the radiator fins. 

3. Repair leaks or replace seals. 
4. Repair or replace. 

1. Tighten screws. 
2. Replace insulators. 

6. Four fan shroud screws move fans and engine. 
7. Five radiator bolts from radiator support. 
B. Remove radiator. 

. 

!L'l'! Inspect 
• All parts and connections for leaks and wear. 

Replace if necessary. 

!·.+•! Install or Connect (Figure 1) 
1. In reverse order. 

RECORE 
If the radiator core is damaged beyond repair and 

the 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 (1B lb.ft.) 

SPECIAL TOOLS 

J 23699 

J 33419-A J 24461).()1 

1. Overflow Tube Pressure Test Adapter 
2. Cooling System Tester 
3. Radiator Core Remover/Installer B-08704 
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ENGINE ELECTRICAL 60·1 

SECTION 60 

ENGINE ELECTRICAL 
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DESCRIPTION .. ., ....................... .. 
BATTERY ........... "' ,. ., .............. ,, .. . 

Ratings .......................... .. 
Built-In Hydrometer ,, ............ .. 

GENERAL INFORMATION ••••••••• 
Common Causes of Malfunction ••• 
Electrolyte Freezing ............... .. 
Carrier and Hold-Down •••••••• 

DIAGNOSIS OF BATTERY ........•.. 
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CURRENT DRAIN TEST •••.••••••• 
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DESCRIPTION ............... ., .. ,. ..... .. 
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ELECTRICAL TESTS ................ .. 
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GENERATOR ON-VEHICLE SERVICE 
GENERA TOR REPLACEMENT ••••••• 
DESCRIPTION ..................... .. 

Cranking Circuit .................... .. 
Starter Motor .... ., ...... ,, .......... . 
Solenoid .............. "' ................ . 

DIAGNOSIS OF CRANKING SYSTEM •••• 
CRANKING CIRCUIT ••• , ••••• , •• 

Battery " ........................ .. 

ELECTRICAL SYSTEM 

6D-1 
6D·1 
60-2 
6D-2 
6D•2 
6D-3 
61)..3 
6D-3 
6D0 3 
61)..3 
6D·3 
60-3 
6D-3 
60-3 
6D-4 
6D-4 

6D-4 
6D•5 
6D-6 
6D-6 
6D•7 
6D-7 
6D-8 
6D-8 
60-8 
6D-8 
6D·8 
60-9 
60-10 
6D-10 
6D-11 
60-11 
6D-11 
6D-11 
60-11 
liD-12 
60-12 

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.) 

'rhese 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 
a diagnostic indicator. 

Wiring •• ,. ....................... .. 
Solenoid and Control Switches •••• 

STARTER MOTOR NOISE ••••••••• 
Pinion Clearance ............... .. 

CRANKING SYSTEM ON-VEHICLE SERVICE 
MAINTENANCE ....... ,. ... ,. .... ,. ...... 
STARTER MOTOR •••• , ••••••••• 
STARTER MOTOR REPLACEMENT •••• 

ENGINE BLOCK HEATER •...•..•••• 
DESCRIPTION ................ ,. ••• 
ON-VEHICLE SERVICE ••••••••••• 

Installation ........ ,. ,. ............ .. 
IGNITION SYSTEM ••.........• , • • 

DESCRIPTION ,. ........ ,. ............... .. 
DISTRIBUTOR ............ ,. .......... .. 
ELECTRONIC SPARK TIMING (EST) 
SYSTEM .. ,. ................ " • ,. ...... ., .. 

Electronic Spark Control (ESC) 
IGNITION TIMING •••••••••••••• 
SPARK PLUG WIRES •••••••••••• 
SPARK PLUGS ......................... ,. .. " 

DIAGNOSIS OF IGNITION SYSTEM ••••• 
ELECTRONIC SPARK TIMING SYSTEM •• 

DIAGNOSIS OF STARTER MDTOR NOISE 
DIAGNOSIS OF SPARK PLUGS ••••• , •• 
IGNITION SYSTEM ON-VEHICLE SERVICE • 

SERVICE PRECAUTIONS •••••••••• 
IGNITION COIL CHECK •••••••• • • • 
PICKUP COIL CHECK •••••••••••• 
DISTRIBUTOR AND COIL REPLACEMENT 

Distributor ., .............. " ...... .. 
Ignition Coil ,. ...... ,. ................ .. 

IGNITION TIMING ....................... .. 
SPARK PLUG WIRING AND BOOTS 

Precautions .......................... .. 
SPARK PLUG WIRE REPLACEMENT , •• 

ENGINE WIRING ......... ,. .............. .. 
SPEOFICATIONS ...... ,. ................. ". 

DESCRIPTION 

6D-12 
6D-12 
61)..12 
6D-12 
6D•13 
60.13 
60-13 
60-13 
6D-16 
61)..16 
6D-16 
60-16 
6D•16 
6D-11i 
liD0 16 

6D•17 
6D-17 
60-17 
6D-17 
60.18 
60-111 
6D-18 
6D-18 
liD-19 
60-20 
6D-20 
6D•21 
6D-21 
6D-22 
6D-22 
60-22 
6D-23 
60-24 
60-24 
6D-25 
60-25 
60-29 

The battery has three major functio.ns 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 system; 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. 
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1. BUILTIN 

HYDROMETER 

BATTERY 

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 cranking 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 of27°C 
(80°F), being discharged at a constant current of 25 
amperes, to reach a terminal voltage of 10.5 volts. 

1990 ISUZU 

The Cold Cranking Ampere (CCA) test measures 
the amperage delivered by the battery at -l8°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. CLEAR OR 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. 

2. GREEN DOT 

3.DARK 

4. CLEAR 

A. 65% OR ABOVE STATE OF CHARGE 

B. BELOW 65% STATE OF CHARGE 

C. LOW LEVEL ELECTROLYTE 

Figure 2 • Built-In Hydrometer 

C 
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GENERAL INFORMATION 

Common Causes of Malfunction 

If testing shows the battery to be in good condition 
but the battery doesn't perform satisfactorily, check 
for the following: 
L Vehicle accessories left on overnight. 
2. Extended slow-speed driving with many 

accessories turned on. 
3. The vehicle electrical load is more than the 

generator output, particularly with the addition of 
aftermarket equipment. 

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

5. Loose or poor battery cable-to-post connections, 
previous improper charging of a rundown battery, 
or loose hold-downs. 

6. High-resistance connections in the cranking 
svstem. 

7. Electronic devices draining the battery 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 Freezing 

The freezing point of electrolyte depends on its 
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 installation. 

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 no foreign 
objects in the carrier before installation. 

To prevent the battery from shaking in its carrier, 
tighten the hold-down bolts. However, do not tighten 
the bolts 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. 
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HYDROMETER TEST 

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

DARK; GREEK DOT NOT VISIBLE: Charge the 
battery as outlined under the heading "Battery 
Charging Procedure" later 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 from the terminals. 
2. Install a voltmeter and battery load tester to the 
, adapters. 
3. Remove tbe surface charge from recently charged 

batteries by applying a 300-ampere load for 15 
seconds. 

4. Do not remove the surface charge from batteries 
which have been in storage. 

5. Turn the load "OFF" and wait 15 seconds for the 
battery to recover. 

6. Apply the specified load selected 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, the 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 battery voltage 
drops below the minimum voltage listed, replace 
the battery. 

VOLTAGE AND TEMPERATURE CHART 

TEMPERATURE 
MINIMUM 
VOLTAGE 

21°C (70~ & Above) ......... ,. • • • • • .. • 9.6 
l0°C (50~) • • . • • • • . .. • • • • • .. . • • • • 9.4 
-l°C (30°F) ............. ,. ••• ,. • .. • • 9.1 
-10° (15"F) ................. "' • • .. • 8.8 
-18°C(0°F) •• ,. • ,. .................. 8.5 
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BATTERY ON-VEHICLE SERVICE 

BATTERY CHARGING PROCEDURES 

The following basic rules apply to any sealed 
battery charging situation: 
1. Do not charge a battery if the hydrometer is clear 

or light yellow-replace the battery. 
2. 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. 

3. 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 accept charging current. 

4. ')'he 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. 

5. 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, 
batterie_s 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. 

6. 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. 
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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 DUE TO 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 lnstr_uctions (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: 
• Always shield your eyes and 

avoid leaning over the battery 
whenever possible. 

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

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

• Follow each step in the jump 
starting instructions. 
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Make Connections In Numerlcel Order 

Flrat Jumper Ceb/11 
Do IIIOT Allow '-.:Jr---:;.;;.;...;.;=;;... 

Vllhlclae lo Touchl Dlacharged 
Battery 

Second Jumper Cable 
Make Last 

Connection on the 
Engine or Frame. 

Away from the 
Battery 

Battery In Vehicle 
with Charged Battery i..;zo-=:-

F-05732 

Figure 3 - Jump Starting Connection 

1. 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. 

2. In both vehicles: 
e Turn off the ignition and all lamps and 

accessories except the hazard flasher or any 
lamps needed for the work area. 

e Apply the parking brake firmly, and shift the 
transmission to Neutral. 

3. 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 
(-). 

4. 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. 

5. 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. 

6. 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. 
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11. POSITIVE BATTERY CABLE CONNECTED. 

12. BATTERY 

13. MULTIMETER J 34029-A OR EQUIVALENT SET ON DC, 

MA AND 2000 SCALE 

14. METER TESTLEADS 

15. END OF NEGATIVE 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. 

j++! Remove or Disconnect 
1. Negative battery cable. 

j++! Install or Connect 
Tool Required: 

J 34029-A Multimeter. 
1. Clip of a jumper wire to the negative battery 

terminal adapter (Figure 4). 
2. Clip at the other end of the jumper wire to digital 

multimeter J 34029-A or equivalent. 
3. Clip from the second jumper wire to the end of the 

negative battery cable. 
4. 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.,, 

5. If current 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 circuits 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. Check the voltage drop between the starter 
housing and frame with the starter operating. 

4. If the voltage drop in any of the above is more than 
1.0 volt, there is excessive resistance in the circuit. 
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. 

BATTERY REPLACEMENT 

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. 

I++! Remove or Disconnect (Figure 5) 

1. Negative cable from the negative battery 
terminal. 

2. Positive cable from the positive battery terminal. 

\ 
I~ 

BATT (-)CABLE 

GENERATOR 
r-..--.. .[ • 

I 

STARTER 

95 5709-6E 

Figure 5 • Battery Cable Routing for the 2.8L Engine 
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3. Battery hold-down clamp. 
4. Battery. 

!L•j Inspect 

l. Battery for damage. 
2. Cables and connectors. 
3. Carrier for damage or foreign objects. 

• If damage is noted, find and correct the cause. 

E3 Install or Connect 

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

~ Tighten 

• Retainer to'17 )<-m (13 lb. ft.) • .. ' 
• Retainer on right-hand drive vehicle to 11 

N·m (100 lb. in.). 
l. Positive cable to the positive.terminal. 
2. Negative cable to the negative terminal. 

CHARGING SYSTEM 

DESCRIPTION 

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

53. RECTIFIER BRIDGE 

54. REGULATOR 

55. OOUBLE SEALEO BALL BEARING 
56. TERMINALS 

57. INTERNAL FAN 

58. ROTOR 

59. STATOR 
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S1. 8ATTERMINAL 
55. TERMINALS P, L, I, S F-02516 

Figure 6 • CS-130 Generator 

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

The CS-130 (Figures 6 & 7) is 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. 

figure 7 • Generator Components 
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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 battery 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 voltage 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 "S" 
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 
battery to sense voltage to be controlled. The "L" and 
'T' 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 genet-8.tor is not serviceable, and no periodic 
maintenance is required. 

DIAGNOSIS OF THE CHARGING 
SYSTEM 

NOISY 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. 

ELECTRICAL TESTS 

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

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

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

II 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. 
411 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 "ON" 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 
occurs, the following procedure may be used to 
diagnose the charging system. Remember that an 
undercharged battery 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 
"ON." This generator does not have a test hole. 

DIAGNOSTIC TEST FOR 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. 

II If the 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. 



51. BAT TERMINAL 

53. RECTIFIER BRIDGE 

59. STATOR 
60. FJELD 
61. INDICATOR LAMP 
66. BATTERY 

197. SWITCH 

1 -, : 
I I 
I I 
I I 
l I 
I I 

I 
I 

53 

F-05736 
Figure 8 • CS Generator Schematic 

4. 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. 
• If the lamp goes out, replace the generator. 
Ill If the lamp stays "ON," check for a grounded 

''L" terminal wire in the harness. 
5. 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 "I" 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." 
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66. BATTERY 

70. GENERA TOR 

71. CARBON PILE 

72. AMMETER 
75. VOLTMETER 
77. RESISTOR 
A. COfllNECT RESISTOR TO "L" TERMINAL 

72 

F-02514 

Figure 9 • Connections for Generator Output Test 

e Measure 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 
generator, 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 output in amperes is within 15 
amperes of the rated output, the generator 
is OK. (Refer to "Specifications" at the 
end of this section.) 
If the output is not within 15 amperes of 
the rated output, 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 
"l.► ' terminal. 

2. Slowly increase generator speed and observe the 
voltage. 
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VIEW0 

OJ GENERATOR ASM 

[Ij BRACE 

(I] BOLT/SCREW 

(I] BOLT/SCREW 

(I] BOLT/SCREW 

m BRACKET 

m BRACE - GENERATOR REAR 

IJ:Q) NUT 

[IT] STUD 

[El CYLINDER HEAD ASM 

[DJ NUT [TI BOLT/SCREW 

(I] BOLT/SCREW IJII BOLT/SCREW 

'77 BOLT/SCREW IT) MUST BE 
L=--l TORQUED PRIOR TO NUT [j). 

9S 5664•6E 

Figure 10 • Generator Mounting for the 2.BL Engine 

3. If the voltage is uncontrolled and increases above 
16 volts, the rotor field is shorted, the regulator is 
not working properly, or both. A shorted rotor 
field coil can cause problems in.the regulator. 

4. If the voltage is below 16 volts, increase speed and 
adjust the carbon pile to obtain maximum 
amperage output. Maintain the voltage above 13 
volts. 

5. If the output is within 15 amperes of the rated 
output, the generator is good. 

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

GENERATOR ON-VEHICLE SERVICE 

GENERATOR REPLACEMENT 

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. 

CAUTION: Failure to observe Step 1 in this 
procedure may result in an injury 
from the hot battery lead at the 
generator. 
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!++! Remove or Disconnect (Figure 10) 

1. Negative battery cable at the battery. 
2. Terminal plug and battery lead from the back of 

the generator. 
3. Drive belt. 
4. Bolt at the back of the generator. 
5. Two mounting bolts. 
6. Generator from the mounting bracket. 

!++I Install or Connect 

1. Generator to the mounting bracket with two bolts. 
2. Bolt to the back of the generator. 
3. Drive belt. 

l~I Tighten 

Ill Lower mounting bolt to 35 N ·m (26 lb. ft.) 
Ill Upper mounting bolt to 25 N·m (18 lb. ft.) 
Ill Air pump bracket bolt to 25 N ·m (18 lb. ft.) 

4. Terminal connector and battery lead to the back of 
the generator. 

5. Negative lit!ttery cable. 

I 
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1. BULKHEAD CONNECTOR 10. FLYWHEEL 
2. TD DISTRIBUTOR "BAT" TERMINAL 11. PINION 
3. BAT 12. SHIFTLEVER 
4. ENGINE CONTROL SWITCH 13. PLUNGER 
5. BATTERY 14. HOLD IN COIL 
6. STARTER MOTOR 15. PULLIN COIL 
7. SHIFT COLLAR 16. SOLENOID 
8. PINION COMPRESSION SPRING 17. SOLENOID SWITCH CONTACTS 

9. CLUTCH 18. NEUTRAL START SWITCH 

F-03848 
Figure 11 - Cranking Circuit 

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 

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

In the basic circuit shown iq 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 cranking 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. 

,._ -~' 

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. 

I 
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9. CLUTCH 23. FIELD COIL 

12. SHIFTLEVER 25. BUSHING 

13. PLUNGER 32. RETURN SPRING 

16. SDLENDID 35. BRUSH 

22. ARMATURE 37. PINION 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. Inspect all 
conne'ctions to the starter motor, solenoid, engine 
control switch, and battery, including all 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 
are available to adjust the pinion clearance. 
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Pinion Clearance 

l. Remove negative battery cable. 
2. Remove starter. 
3. Flywheel inspection cover. 
4. 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 cranking 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. 

i~i Tighten 

• Bolts to 40 N-m (30 lb. ft.). 
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SUIW CIWIKING, IIOLEIIIOID CLICKS OR CHATTERS 
CHECK: BATTERY FOR GREEN INDICATOR. 

VISUAL CONDITION OF BATTERY CABLES AND CONNECTIONS. 
OIL VISCOSITY IN COLD WEATHER. 
If BATTERY NEEDS CHARGING, MAKE GENERATOR AND BATTERY DRAIN CHECK, CHARGE BATTERY AND RECHECK CRANKING 
IF TROUBLE HAS NOT BEEN FOUND. PROCEED. 

I 

'

REMOVE BATTERY LEAD FROM DISTR1BUTOR. MAKE ALL VOLTMETER READINGS WITHI I 
KEY IN START POSITION. 

I 

I MEASURE CRANKING VOLTAGE AT BATTERY TERMINAL POSTS. I 
• • ' I 9.6 VOL TS OR MORE I f LESS THAN 9.6 VOL TS I 

I I 

MEASURE VOUAGE FROM BATTERY NEGATIVE TERMINAL [CHARGE AND LOAD TEST BATTERY I 
TO ENGINE BLOCK, POSITIVE VOLTMETER LEAD ON BLOCK. I ,.,., 

• • ' I 

0.5 VOLT OR MORE i I LESS THAN 0.5 VOLT I OK I I NOT OK I 
I I 

REPAIR GROUND CLEAN AND TIGHTEN 
CABLE AND CONNECTIONS AT STARTER. I REPAIR STARTERl I REPLACE BATTERY I CONNECTIONS -- MEASURE VOLTAGE AT STUD 

OF TERMINAL "B" Of STARTER 
SOLENOID. 

THIS PROCEDURE IS DESIGNED FOR USE ON ENGINE AND 
BATTERIES AT ROOM OR NORMAL OPERATING TEMPERATURES. 

I IT ALSO ASSUMES THERE ARE NO ENGINE PROBLEMS WHICH 
9 VOL TS OR MORE I I LESS THAN 9 VOL TS WOULD CAUSE CRANKING PROBLEMS. TO USE IT UNDER 

I OTHER CONDITIONS MIGHT RESULT IN MISDIAGNOSIS. 

REPAIR STARTER I CLEAN AND TIGHTEN POSITIVE 
CABLE CONNECTIONS. IF OK, 
REPLACE CABLE. F-054 54 

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 MOTOR REPLACEMENT 

!++I Remove or Disconnect 

1. Negative battery cable. 
• Raise vehicle 

2. Solenoid wiring. 
3. Four bolts on the skid plate (if equipped). 
4. Skid plate (if equipped). 
5. Bolts and the two brackets holding the brake line 

to the crossmember. 
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...--1 
THAN9.6 

ON BOTH 

MORE 

VOLTS 

TERMI NALS. 

__ I 

NO CRANKING, NO SOUND FROM S_OLENOID 

TURN HEADLAMPS ANO OOME LAMP ON. TURN KEY TO START. I 
I 

LAMPS STAY BRIGHT. I 
I 

TURN ON RAOIO. HEATER ANO TURN SIGNALS. I 

I I 

OPERATE OK I WON'T OPERA TE. I . 
I I 

WITH MANUAL CHECK BULKHEAD CONNECTOR. 

TRANSMISSION FUSABLE LINK ANO ENGINE 

I CONTROL SWITCH CONNECTIONS. 

' 
CHECK VOLTAGE AT NEUTRAL· START 

SWITCH (ATTACHED TO CLUTCH) • 

CLUTCH OEPRESSEO. 

I 
MORE THAN 9.6 MORE THAN 9.6 

VOLTS ON BOTH VOLTS ON ONE 

TERMINALS. TERMINAL. 

I 
CONNECTIONS AND CHECK 

VOLTA 

TERMIN 

GE AT SOLENOID "S" 
CHECK CLUTCH SWITCH 

,....I 
I 

AL. 

LTS 9.6VO 

ORMO RE 

I 
REPAIR 

START ER. 

1990 ISUZU 

ADJUSTMENT AND 

CONNECTOR. IF OK, 

REPLACE SWITCH. 

I 
LESS THAN 

9.6 VOLTS 

' • 
WITH KEY IN START, CHECK 

VOLTAGE AT ENGINE CONTROL 

SWITCH SOLENOID TERMINAL. 

• 

9.6 VOLTS OR MORE I LESSTHAN 9.6 VOLTS. 

REPAIR YELLOW FEED WIRE REPLACE ENGINE 

FROM ENGINE CONTROL CONTROL SWITCH. 

SWITCH. 

Figure 14- Cranking System Diagnosis 

F-05455 
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NO CRANKING, NO SOUND 1'110111 SOLENOID 

TURN HEADLAMPS AND DOME 
LAMP ON. TURN KEY TD START. 

I 
I LAMPS DIM DR GO OUT I 

I 
r CHECK BATTERY STATE-OF-CHARGE 

• ' I EYE DARK I I GREEN EYE SHOWING I 
I I 

CHARGE BATTERY. CHECK FOR I 
DRAIN. AND CHECK GENERATOR. 

CHECK CRANKING VOLTAGE I 
AT BATTERY POSTS . 

46. SHIM 

47. SCREWDRIVER 

• 
I LESS THAN 9 6 VOL TS I I 9.6 VOLTS OR MORE I 

I 

I TEST BATTERY; IF OK., CHECK VOLTAGE FROM ENGINE BLOCK TO BATTERY 

REPAIR STARTER NEGATIVE POST. KEY IN START POSITION, VOLTMETER 
POSITIVE LEAD ON BLOCK . 

• • ' I 05 VOLT OR MORE I I LESS THAN 0.5 VOLT I 
I 

CLEAN AND TIGHTEN GROUND CABLE CONNECTION CHECK CRANKING VOLTAGE 
ANO/OR REPLACE CABLE. AT STARTER "B" TERMINAL. 

I 
• I LESS THAN 9.0 VOL TS I I 9.0 VOLTS OR MORE I 

I I 

I CLEAN AND TIGHTEN POSITIVE BATTERY CABLE 
TERMINALS ANO/OR REPLACE CABLE. I REPAIR STARTER ·1 

B-06799 
Figure 15 - Cranking System Diagnosis 

F-03754 

6. Two bolts and washers holding the starter to the 
engine. , ;\ 

7. Starter and the shim (if present), 

E3 Install or Connect 
l. Starter and the shim (if present) to the engine 

with bolts and washers. 

i~! Tighten 
• Mounting bolts on the 2.BL engines to 40 

N·m (30 lb. ft.). 
l. Skid plate (if equipped). 
2. Wires to the solenoid terminals. 

• Lower the vehicle. 
3. Negative battery cable, 

Figure 16 - Meshing Starter and Flywheel Teeth i~! Tighten 
• Mounting bracket nuts to 8 N·m (75 lb, in.). 

1990 ISUZU 
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60-16 ENGINE ELECTRICAL 

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 

i++j Remove or Disconnect 
1. Engine coolant. Refer to "Engine Cooling" 

Section "6B". 
2. Plug end from the heater. 

e 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. 

5. 

6. 

l~I Tighten 
@ Screw to 1.B N·m (16 lb. in.). 
Route the heater cord so that it does not touch the 
engine, hot pipes, manifold, or any moving parts. 
Add engine coolant. Refer to "Engine Cooling," 
Section "6B". 

48. FLYWHEEL 

49. PINION 

10. SUGGESTED WIRE GAGE 

A. 0.058 mm (0.020-INCH) WIRE GAGE 

6.355-12.7mmr76.2 mm (3"\-1 
(114" - 112") Approximate I 

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 circuit. 

The primary current decreases and a high voltage 
of up to 35,000 volts is induced in the ignition coil 
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 desirable for 
firing lean mixtures. 

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

\ 

'\ <::: 0 - 1 49 
10 

F-05739 

Figure 17 • Flywheel to Pinion Clearance 
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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. ENGINE BLOCK (OUTSIDE) 

2. HEATER ASSEMBLY 

3. GROUND RING 

4, SCREW 

5, SUPPORT 
1 

6. O-RING 

7. ELEMENT 

A. DISPLACED POSITION 

B. LOCKED-IN POSITION A 

ENGINE ELECTRICAL 60-17 

/ \ / _ __s::::; 
4 5 

OJ SHIM - 1.0 - AS REQUIRED 

OJ SHIM (STARTER MOTOR) 

[TI STARTER MOTOR 

r,;-i NOTE: LOOSEN INBOARD BOLT/SCREW 
L.:..J TO REMOVE OR ADD SHIMS. 

TIGHTEN BOLT/SCREW TO ,5\.. 
NOTE: REMOVE OUTBOARD BOLT/SCREW TO OJ REMOVE OR ADD SHIMS. THEN, REINSTALL 
BOLT/SCREW AND TIGHTEN TO&. 

51. SHIM= 2.0 mm (0.079 in.) 9S 5665-GE 

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. 

2 

3 

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 ofletter 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, slow 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 is the visible evidence of a high-tension field, 
and has no effect on ignition performance. Usually it 
can be detected only in darkness. This discharge 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 Electrical" Section "6D" for 
distributor component checks. 

DIAGNOSIS OF STARTER-MOTOR NOISE 

PROBLEM POSSIBLE CAUSE CORRECTION 

High-pitched whine during cranking Distance-too great between Remove shims at starter mount. 

(before engine fires) but engine starter pinion and flywheel. Refer to "Starter Motor Noise.• 

cranks and fires normally. 

High-pitched whine after the engine Distance too small between Add shims at starter mount. Refer to 

fires as key is being released. The starter pinion and flywheel. "Starter Motor Noise." 
engine cranks and fires normally. Flywheel runout contributes to 
This complaint is often diagnosed as the intermittant nature of the 
"starter hang-in" or "solenoid problem. 
weak." 

A loud "whoop" after the engine Usually due to a worn starter Remove starter motor and check 

fires while the starter is still held motor clutch. clutch. Refer to the "Light Duty 

engaged. Sounds like a siren if the Truck Unit" Repair Manual. 
engine is revved while the starter is 
engaged. 

A •~rumble:' "growl" or (in severe Usually due to a bent or Remove starter motor and check the 

cases) a "knock" as the starter is unbalanced starter armature. armature. Refer to the "Light Duty 

_coasting down to a stop after Truck Unit" Repair Manual. 

starting the engine. 

1990 ISUZU 
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DIAGNOSIS OF SPARK PLUGS 

PROBLEM POSSIBLE CAUSE CORRECTION 

Brown to grayish-tan Normal wear. Clean, regap, reinstall. 
deposits and slight 
electrode wear. 

Dry, fluffy black Poor ignition output. Check distributor to coil connections. Refer 
carbon deposits. to the Fuel and Emissions Service Manual. 

Wet, oily deposits 1. "Break-in" of new or recently 1. Degrease, clean and reinstall the plugs. 
with very little overhauled engine. 2. Refer to "Engine" Section "GA". 
electrode wear. 2. Excessive valve stem guide 3. Replace the seals. 

clearances. 
3. Worn intake valve seals. 

Red, brown, yellow By-products of combustion. Clean, regap, and reinstall. If heavily coated, 
and white colored replace. 
coatings on insulator. 
Engine misses 
intermittently under 
severe operating 
conditions. 

Colored coatings Leaking seals if condition is Check the seals. Replace if necessary. Clean, 
heavily deposited on found in only one or two regap, and reinstall the plugs. 
the portion of the cylinders. 
plug projecting into 
the chamber and on 
the side facing the 
intake valve. 

Shiny yellow glaze Melted by-products of Avoid sudden acceleration with wide-open 
coating on insulator. combustion. throttle after long periods of low speed 

driving. Replace the plugs. 

Burned or blistered Overheating. 1. Check the cooling system. 
insulator tips and 2. Check for sticking heat riser valves. Refer to 
badly eroded "Engine" Section "6A". 
electrodes. 3. Lean air-fuel mixture. Refer to the "Fuel and 

Emissions" service manual. 
4. Check the heat range of the plugs. May be 

too hot. 
5. Check ignition timing. May be over-

advanced. 
6. Check the torque value of the plugs to ensure 

good plug-engine seat contact. 

Broken or cracked Heat shock from sudden rise Replace the plugs. Gap correctly. 
insulator tips. in tip temperature under 

severe operating conditions. 
Improper gapping of plugs. 

1990 ISUZU 
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2 10 
A 

2. HEATER ASSEMBLY 

7. ELEMENT 

8. ENGINE CENTERLINE 

9. VERTICAL A. 2.SL ENGINE 

10. CONNECTOR BOSS F-05743 

Figure 20 - Element Position 

l -;_<2_11"'::~~r'-f 

' 

~'"'. ,/ 

~ _"· ~,,- ~ 

?;,'" ~1a8L~~ 

Figure 21 - Engine Block Heaters and Cords 

IGNITION SYSTEM ON-VEHICLE 
SERVICE 

SERVICE PRECAUTIONS 

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 
release the locking tab as it may break the tab. 

2. No periodic lubrication of the distributor is 
required. Engine oil lubricates the lower bushing 
and an oil-filled reservoir provides lubrication for 
the upper bushing. 

1990 ISUZU 

i151i IGNITION COIL CONNECTOR TERMINALS 

i152i BATTERY TERMINAL 

i1S5i TACH ANO COIL TERMINAL 

l!gj COILLEAO 

~ FOUR TERMINAL CONNECTOR 

95-5989 

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



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. 

4. There is no manual dwell adjustment. 
5. 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. It is 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. Disconnect the distributor lead and wiring from 
the coil. 

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

·n \ 

., 

y\ 
--,, (_ ) 

' 
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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 ohmmeter. 

• Connect an ohmmeter 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 ohmmeter 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. 

SC MODULE 

'-.. •• -~~ 

\ 
CHECK ENG. CONN. 

ECM 

IGN. TIMING CONN. 

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

95 S711-6E 
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R = RESISTOR 

4 = 14 mm THREAD 

6 = HEAT RANGE 

T = TAPER SEAT 

S = EXTENDED TIP 

Figure 24 • Spark Plug Coding 

B-09847 

DISTRIBUTOR AND COIL REPLACEMENT 

The distributor has a separate coil which is 
mounted on the right side of the engine. 

Distributor 

j++! Remove or Disconnect 
_l. Negative battery cable. 
2. Air cleaner and hoses. 
3. Wiring harness connectors at the side of the 

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

• Scribe a mark on the engine in line with the 
rotor. 

• Note the position of the distributor housing in 
relation to the engine. 

5. Distributor hold-down nut and clamp. 
6. Distributor. 

1990 ISUZU 

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

4 = 14mm 
8 = 18mm 

10=10mm 
12 = 12mm 

2 = 1/2-inch taper 
5 = 1/2-inch 
6 = 3/4-inch 
1 = 7/8-inch 

2nd number denotes HEAT RANGE 

0-1·2-3-4-5-6-7-8-9 
COLD······· HOT 

Figure 25 • Spark Plug Coding Chart 

j++! Install or Connect 
• 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. 

l. Distributor. 
2. Hold-down nut and clamp. 
3. Distributor cap. 
4. Wiring harness connector at the side of the cap. 
5. Air cleaner and hoses. 
6. Negative battery cable. 

Ignition Coil 

j++! Remove or Disconnect 
l. 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. Coil from bracket. 

j++! Install or Connect 
1. Coil to the bracket or mani(old 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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A. SCRAPE CLEAN MHAL GROUND F-02117 

Figure 26 • Testing the Ignition Coil 

Figure 27 • Testing the Pickup Coil (Typical) 
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O" REFERENCE LINE' 

' ~,.. ~ ~~ , 

-~t~ •/~ 
NOTCH ~ , ~ / TIMING ~~g)~-

, • • FRONT COVER ASM 

•• ...:, TORSIONAL DAMPER ASM 

'f NOTE f WITH #1 CYL AT T.D.C. AS DETMINED BY POSlTIONING 
113 CYL 0.7 BELOW 115 CYL "O" REFERENCE LINE Of POINTER 
MUST ALIGN WITH CENTER OF TIMING NOTCH ON TORSIONAL 
DAMPER WITHIN 0.5 AFTER ASSEMBLING SECURELY. 

Figure 28 • Typical Timing Mark 

IGNITION TIMING 

95-5983 

CAUTION: To prevent possible personal 
injury from a moving vehicle or 
operating engine do the following 
before performing the checks: 
l. Engage the parking brake and 

block the wheels. 
2. Place the manual transmission 

in neutral. 

L 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 Emissions" Section 
"6E" for information on the bypass timing mode. 

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 plug or 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 leads according to 
manufacturer's instructions, 

4. Follow all instructions on the Vehicle Emission 
Control Information label. Start the engine, and 
aim the timing light 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 bolt at the 
base of the distributor. While observing the mark 
with the timing light, slightly rotate the 
distributor until the line indicates the correct 
timing. Tighten the hold-down bolt, and recheck 
the timing. 

5. Turn "OFF" the engine and remove the timing 
light. Reconnect the number one spark plug wire, 
if removed. 
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158. DISTRIBUTOR 

159. COIL 
158 

163. COIL WIRE 

159 • le 
I&. 

VIEWA 

F-05748 
Figure 29 - Spark Plug Wire Routing for the 2.8L Engine 

FIRING 
ORDER 
1·2·3·4-5-ii 

Figure 30 • Spark Plug Wire Schematic 
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SPARK PLUG WIRING AND BOOTS 

Precautions 

l. Twist boots one-half turn before removing. 
2. When removing the boot, do not use pliers or other 

tools that could tear the boot. 
3. Do not force anything between the wire and the 

boot, or through the silicone jacket of the wiring. 
4. Do not pull on the wires to remove the boot. Pull 

on the boot, or use a tool designed for this purpose. 
5. 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. 



J 

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 perpendicular to 
the centerline of the engine. 

SPARK PLUG WIRE REPLACE,MENT 

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 radio 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, 
install 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_ .~'Pl~·. component, take care 
that all wiring is replacedJrtits original position and 
all harnesses routed correctly. If clips or retainers 
break, replace them. Electrical problem~ ,can result 
from wiring or harnesses becoming loose and moving 
from their original positions or from being rerouted. 
Refer to Figures 31,32,33 for correct routing of engine 
wiring. 

ENGINE ELECTRICAL 6D-25 
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Figure 31 - Engine Wiring, Left Side, 2.8L Engine 

1990 ISUZU 



60-26 ENGINE ELECTRICAL 

KNOCK 
SENSOR 

DETAIL "A" 

INJECTOR 

~c:0 GROMMET 
~ 

' 

t' <""-'-.L!""""' ERATOR 
DETAIL "B' rn,,,,.;;:,,,IFI I 

t ---r 

• I 
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Figure 34- Engine Ground Strap, 2.8L Engine 
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Figure 35 • ECM Wiring 
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ENGINE ELECTRICAL 60-29 

SPECIFICATIONS 

GENERATOR SPECIFICATIONS 

Field Current Rated Hot 
1so°F) Cold Output Output 

Engine Rotation Amps Volts Amps RPM Amps RPM 

2.BL cw 4.8-5.7 12 30 1600 85 6500 

STARTERSPECIFICATIONS I 
No Load Test@ 10 Volts 

Engine AMPS AMPS 

Application Rotation Min Max Min Max Solenoid 

2.BL cw 50 70 6000 11,900 
cw 50 75 6000 11,900 

• Drive Speed 

I STARTER SHIMS I 
Engine 

Application mm inch 

2.8L 1.0 0.04 

I MOUNTING TORQUE VALUES I 
N.m ft. lb. in. lb. 

BATTERY 
Retainer 17 13 
Terminals 15 11 

GENERATOR 
2.BL Engine 

Lower Mounting Bolt 35 26 
Upper Mounting Bolt 25 18 

STARTER 
2.BL 

Mounting Bolts 40 30 
ENGINE BLOCK HEATER SCREW 1.8 16 

1990 ISUZU 



DRIVEABILITY AND EMISSIONS- FUEL INJECTION 6E-1 

SECTION 6E 

DRIVEABlllTY AND EMISSIONS 
GENERAL INFORMATION 

CONTENTS 
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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. 

ECM Learning Ability ••••••••••• 
DIAGNOSTIC CIRCUIT CHECK •••••••• 
ALDL "SCAN" TOOLS •••••••••••• 

Normal (Open) Mode ••••••••••• 
ALDL Mode ................... . 
Factory Test Mode ............ . 

"SCAN" TOOL USE WITH 
INTERMITTENTS •••••••••••••• 

WIRING HARNESS SERVICE ••••••••• 
WIRING CONNECTOR SERVICE ••••••• 

Metri-Pack - Series 150 Terminals 
Weather-Pack Connectors ........ . 
Compact Three Connectors ........ .. 
Micro-Pack Connectors ............. .. 

TOOLS NEEDED TO SERVICE THE SYSTEM 
SPECIAL TOOLS • ., .................... . 

GENERAL SPECIFICATIONS ••••••••••• 
DRIVEABIUTY AND EMISSIONS SECTIONS 

FUEL INJECTION (TBI) •••••••••••• 

6E-6 
6E-6 
6E•7 
6E-7 
6E-7 
6E-7 

6E-7 
6E-7 
6E-B 
6E-9 
6E-9 
6E-9 
61:-9 
GE-10 
GE-11 
6E-15 

6E2•1 

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 offuel 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). 

1'LL 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 GENERALINFORMATION SECTION FOR ANY 6E2 AND/OR 6E3 SECTION (12-16-88) 



6E-2 DRIVEABIUTY AND EMISSIONS- FUEL INJECTION 

I * OPERATING PARAMETERS SENSED I I * SYSTEMS CONTROLLED I 
' · .. 

• A/C "On"' or "Off,. 
., 

• Engine Coolant Temperature 
Engine crank signal • Air Management 

' • 
Exhaust Oxygen{02) Sensor • Canister Purge • 

• Ignition Reference • Exhaust Gas RecirtUlation (EGR) 

• Crankshaft Position • Electronic Spark Timirtg (EST) 

• Engine Speed {RPM) • fuel Control 

• • Manifold Absolute Pressure (MAP) Idle Air Control (IAC) 
ELECTRONIC 

Electric Fuel Pump • • Pant Neutral Switch (PIN) Position 
-ii- CONTROL -+- Air Conditio"ing • • System Voltage MODULE 

Diagnostics • Throttle Position (TPS) • {ECM) 

• Vehide Speed (VSS) • "Check Engine" Light 

• Fuel Pump Voltage • Data Output {ALDL) 

Power Steering Pressure • Electronic Spark Control (ESC) • 
" Manifold Atr Temperature (MAT) 

• EGR Vacuum 

• Engine Kno<k (ESC) 

• Differential Pressure (VAC) 

• A/C High Side Pressure 
. 12-16-88 

,, Not aH items are u_sed on all engines. 956331-oE 

Figure 1 • ECM Inputs and Outputs 

MAINTENANCE SCHEDULE 

Refer to the Isuzu Maintenance 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 
system. 

.WHAT THIS SECTION CONTAINS 

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

Section "6E" provides general diagnostic 
procedures, diagnostic 0 Scan 11 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. 

Section "6E2" are divided into three major sub­
sections dealing with diagnosis and repair. They can 
be summarized as follows. 

SECTION A: CIRCUIT INFORMATION & DIAGNOSIS 
• Component Locations 
• Wiring Diagrams 
• ECM Terminal End View and Terminal 

Definitions 
• Diagnostic Circuit Check. This must be the 

first step of any diagnostic procedure. 
• Diagnostic Trouble Code Charts with facing 

pages containing circuit diagrams, circuit 
operation information, and helpful diagnostic 
information. 

SECTION II: ORIVEAIIILITY & EMISSIONS 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 
• Component and Circuit Descriptions 
tJ On-Vehicle Service 
• Functional Checks/Diagnostic Charts 

6E GENERAL INFORMATION SECTION FOR ANY 6E2 Al'IDIOR 6E3 SECTION {12-16-88) 



,DRIVEABILITY AND EMISSIONS- FUEL INJECTION 6E-3 

LABELCOOE 

LDT 
CALIFORNIA 

VEHICLE EMISSION C 
ISUZU M 

ADJUSTMENT 
PROCEDURE 

TROL INFORMATION 
ORS LIMITED 

CATALYST 
AIP. EGR. Fl. 05 

ANOTWC 

SET PARKING BRAKE ANO BLOCK DRIVE WHEEL 
VACUUM HOSE ROUTING DIAGRAM 

TIMING ADJUSTMENT: MAKE ADJUSTMENT WITH ENGINE AT N 

TEMPERATURE AND AIR CONDITIONING OFF (IF EQUIPPED) 

1. VERIFY NO "CHECK ENGINErn LIGHT 

ELECTRONIC 
'"'M"A'"'P,---. VAC REG ;;oe'-1"'s"TR,_ __ ___ 

SENSOR VLV 0 
2. PUT EST (ELECTRONIC SPARK TIMING) IN BYPASS MODE BY DISCONNECTING THE 

TIMING CONNECTOR. 

EJ THIS lS A SINGLE WIRE CONNECTOR. 

THE CONNECTOR IS LOCATED UNDER THE CENTRE CONSOLE lN 

THE PASSENGER COMPARTMENT. 

DO NOT DISCONNECT FOUR-WIRE CONNECTOR AT DISTRIBUTOR. 

3. CONNECT A TIMING LIGHT INDUCTIVE PICK-UP TO #1 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 

ENGINE FAMIL V KSZ17lTSFGBS 
SEE SHOP MANUAL AND 

ENGINE DISPLACEMENT 173 C.I.C. (2.8 LITER) MAINTENANCE SCHEDULE 

FOR ADDITIONAL 
IDLE SPEED 800 RPM INFORMATION. 

IGNITION TIMING 10" BTDC UNDER 1000 RPM 

SPARK PLUG GAP 0.04S IN. (1.14 MM) 

AIR 
MANAGEMENT VLV 

FRONT 
OF 

VEHICLE 

0 

PRUGE 
TVS 

CANISTER 

TO 
FUEL 
TANK 

THIS VEHICLE CONFORMS TO U.S. EPA A D STATE OF CALIFORNIA REGULATION 
APPICABLE TO 1989 MODEL YEAR NE IGHT-DUTY TRUCKS. PT.No.,,;.;•3:i~,; 

ENGINE SIZE ANO 
AJUSTMENT 
SPECIFICATIONS 

ENGINE COMPONENT 
ANO VACUUM HOSE 
SCHEMATIC 

AREA OF 
CERTIFICATION 

Vehicle Emission Control Information Isuzu Motors Limited 
Figure 2 - Vehicle Emission Control Information Label 

LABEL PART 
NUMBER 

12-13-88 
95 6330-6E 

6E GENERALINFORMA TION SECTION FOR ANY 6E2 ANO/OR 6E3 SECTION (12-16-88) 



6E-4 DRIVEABILITY AND EMISSIONS - FUEL !NJECTION 

VISUAL/PHYSICAL UNDERHOOD INSPECTION 

A careful visual and physical underhood 
inspection must be performed as part of any 
diagnostic procedure or in finding the cause of an 
emissions test failure. This can often lead to fixing 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, etc. 
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, ohms1 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 "Scan" 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 less than 100 volts of static 
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 opposite polarity. 
Static charges of either type can ea use damage, 
therefore, it is important to use care when handling 
and testing electronic 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, CAl,PAK or 
MEM-CAL, Do Not touch the component 
leads, and Do Not remove integrated 
circuit from carrier. 

DIAGNOSTIC INFORMATION 

The diagnostie "trouble tree" charts and 
functional checks in this manual are designed to 
locate 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 ECM's language for 
communicating the source of a malfunction is a 
system of diagnostic trouble codes. The codes are two 
digit numbers that can range from 12 to 99. When a 
malfunction is detected by the ECM, a code is set and 
the "Check Engine" light is illuminated. 

"Check Engine" Light 

This light is on the instrument panel and has the 
following functions. 
• It 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 system 
problems. 

• It indicates "Open Loop" or "Closed Loop" 
operation. 
As a 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. If the 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 Checktt must be performed. The 
procedures for these cheeks are given in Section "A" of 
"6E2". These checks will expose malfunctions which 
may not be detected if other diagnostics are performed 
prematurely. 

6E GENERAL INFORMATION SECTION FOR ANY 6£2 ANO/OR 6E3 SECTION (12-16·88) 



l DRIVEABILITY AND EMISSIONS· FUEL INJECTION 6E-S 

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. If it 
is an intermittent failure. a Diagnostic Trouble Code 
Chart is not used. Consult the "Diagnostic Aids" on 
the page facing the diagnostic chart corresponding to 
the intermittent trouble code. Section "B" also covers 
the topic of "lntermittents." 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) connector 
(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 code(s) stored in the EC M'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 "A11 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). 

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 !AC 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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6E·6 DRIVEABIUTY AND EMISSIONS. FUEL INJECTION 

TERMINAL IDENTIFICATION 

~GROUND 

~ DIAGNOSTIC TERMINAL 

@] A.I.R. (IF USED) 

r;;7 CHECK ENGINE 
t.::J LIGHT (If USED) 

[!] SERIALDATA 

~ TCC (If USEO) 

~ FUEL PUMP (IF USED) 

~ SERIALDATA(lfUSED) 

•6S261S-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 "Open Loop" the "Check Engine" light flashes 
two and one-halftimes per second. 

In "Closed Loop," the light flashes once per second. 
Also, in "Closed Loop," the light will stay "OFP" 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 
"Closed Loop" timer is bypassed. 

ECM Learning Ability 

The ECM has a "learning" ability which allows it 
to make corrections for minor variations in the fuel 
system to improve driveability. If the battery 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 is at 
operating temperature. The vehicle should be driven 
at part throttle, with moderate acceleration and idle 
conditions until normal performance returns. 

DIAGNOSTIC CIRCUIT CHECK 

After the visual/physical underhood 
inspection, the "Diagnostic Circuit Check" is the 
starting point for all diagnostic 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 nDiagnostic Circuit 
Check." Since this is the starting point for the 
diagnostic procedures or finding the cause of an 
emissions test failure, always begin here. 

• IGNITION •ON", ENGINE "OFF". 
• IS THE "CHECK ENGINE" (CE) LIGHT "ON"? 

PER ALDL TERMINALS A & B. 
ES SES LIGHT FLASH CODE 121 

: USE CHART A-1.: .. __________ ..., 

REFER TO APPLICABLE 
CODE CHART. START 
WITH LOWEST CODE. 

f USE CHART A-2. 7 ., __________ ... 

,,._ -------- ... 
: USf CHART A .. 2. : .. ______ , ____ _ 

.-- -------- ... 
: USE CHART A-3. : ._ __________ ... 

"SCAN" SERIAL DATA. 
REPAIRASNECESSARY. IF 
All OK, SEE DRIVEABILITY 
SYMPTOMS IN SECTION B 
OR COMPONENT SYSTEMS 
IN SECTION C. 

Figure 4 • Diagnostic Circuit Check 

If the On-Vehicle Diagnostics aren't working, the 
"Diagnostic Circuit Check" will lead to a 
diagnostic chart in Section "A" to correct the 
problem. If the On-Vehicle Diagnostics are 
working correctly, the next step is 

2. 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 
still present. If no trouble code is stored, then 

3. "Scan" Serial Data transmitted by the ECM. 
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 ean 
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. 

t 6E GENERAL INFORMATION SECTION FOR ANY 6£2 ANO/OR6E3 SECTION (12-16-88) 



DRIVEABILITY AND EMISSIONS· FUEL INJECTION 6E-7 

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 
"Scan" tool for interpretation. There are several 
"Scan" 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 FAUL TY 
"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 withou't 
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 1 OK 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. 
• !AC 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 3.9 K) 

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 also an easy way to comp.are the 
operating parameters of a poorly operating ~ngine 
with those of a known good one .. /For e;:antple, a 
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 GENERALINFORMATION SECTION FOR ANY 6E2 ANO/OR 6E3 SECTION (12-16·88) 
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6E·8 DRIVEABILITY AND EMISSIONS· FUEL INJECTION 

TWISTED/SHIELDED CABLE TWISTED LEADS 

DRAIN WIRE 

2 OUTERJACKET ~ ~~ MYLAR 

1. REMOVE OUTER JACKET. 1. LOCATE DAMAGED WIRE. 
2. UNWRAP ALUMINUM/MYLAR TAPE. DO NOT 2. REMOVE INSULATION AS REQUIRED. 

REMOVE MYLAR. 

9 ~1J1 6 
SPLICE & SOlDER ....--. 

' ~- J> 

3. UNTWIST CONDUCTORS. STRIP INSULATION AS 3. SPLICE TWO WIRE TOGETHER USING SPLICE 
NECESSSARY. CLIPS AND ROSIN CORE SOLDER. 

.::;DRAIN WIRE 

9 Fiw<J 3 Y·- -----:, l I \I-'-...--, --·.;., -....... , ...... -~ .. - ,. .. '11> ... ::,..•.--.::.:-~~--: ....... ::.: _ ... ),, ..... _~ ... --:,: ... 

4. SPLICE WIRES USING SPLIC SLIPS AND ROSIN CORE 4. COVER SPLICE WITH TAPE TO INSULATE 
SOlDER. WRAP EACH SPLICE TO INSULATE. FROM OTHER WIRES. 

5. WRAP WITH MYLAR AND DRAIN (UNINSULATED) WIRE. s. RETWIST AS BEFORE ANO TAPE WITH 
ELECTRICAL TAPE AND HOLD IN PLACE. 

~ 1-1 l ~I 3 
6 TAPE OVER WHOLE BUNDLE TO SECURE AS BEFORE. 

4SOS70•6E 
.. 

Figure 5 - Wmng Harness Repair 

WIRING CONNECTOR SERVICE Use care when probing a connector or replacing 
connector terminals. It is possible to short between 
opposite terminals. If this happens, certain 
components can he 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 component 
or circuit failure. 

Most connectors in the engine compartment are 
protected against moisture and dirt which could create 
oxidation and deposits on the terminals. This 
protection is important because of the very low voltage 
and current levels found in the electronic system. The 
connectors have a lock which secures the male and 
female terminals together. A secondary lock holds the 
seal and terminal into the connector. 

r------------------~ I A I 
I I 
I Y'.'~~~ I 
I v,?:"'--,,..-..-........1- I 
I ====r== I 
I -...r-, I 
I I 

,-,-----------, 
I B 
I 
I 
I 

I ....,,.--r....u I 
I "'-=-~ I 
I l_;J I 
L------------.1 

1. METRl•PACJ( SERIES 3. TOOLJ 35689 
150 FEMALE TERMINAL 4. CONNECTOR BODY 

2. LOCKING TANG S. SEAL 

figure 6 • Metri•Pack Series 150 Terminal Removal 

6E GENERAL INFORMATION SECTION FOR ANY 6E2 AND/OR 6E3 SECTION (12-16-88) 
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DRIVEABILITY AND EMISSIONS - FUEL INJECTION 6E-9 

FEMALE MALE 
CONNECTOR / CONNECTOR 

BODY ~ 'i:::::;r~=~~:i..,-BODY 

$[fBr+ ~ 
1. OPEN SECONDARY LOCK HINGE ON CONNECTOR 

2. REMOVE TERMINAL USING TOOL 

rli~'------.Ji.~ • • 

TERMINAL REMOVAL 
TOOL J - 2B742 

PUSH TO 
RELEASE 

3. CUT WIRE IMMEDIATELY BEHIND CABLE SEAL 

~~~IRE 

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 
551555-6E 

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 crimped on the 
wire, and the terminal pulled back into the connector 
to seat it in place. 

To 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 287 42, 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 287 42. 

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 6E2 ANO/OR 6E3 SECTION (12-16-88) 
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6E-10 DRIVEABILITY AND EMISSIONS· FUEL INJECTION 

OJ CABLE m TERMINAL 

ill LOCKING TANG 

G:) TOOL J33095 

GRASP CABLE AND PUSH TERMINAL 
TO THE MOST FORWARD POSlTlON. 

2. INSERT TOOL J3309S STRAIGHT INTO 
THE FRONT OF THE CONNECTOR CAVITY, 
DO NOT USE CONVENTIONAL PICK TO REMOVE 
TERMINAL 

3, WITH TOOL IN PLACE, GENTLY PULL 
ON THE CABLE TO REMOVE TERMINAL 

4. VISUALLY CHECK TERMJNAL AND 
REPLACE IF TERMINAL CAVITY OR TANG 
IS DAMAGED. 

S. INSTALL TERMINAL INTO CONNECTOR 
CAVITY UNTIL LOCKING TANG HAS 
SNAPPED INTO POSITION. 

Figure 8. Micro-Pack Terminal Replacement 

TOOLS NEEDED TO SERVICE THE SYSTEM 

The system requires an "Scan" tool, tachometer, 
test light, ohmmeter, 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 instructions. 

6£ GENERAl INFORMATION SECTION FOR ANY 6E2 AND/OR 6E3 SECTION (12-16-l!Bl 
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DRIVEABILITY AND EMISSIONS - FUEL INJECTION 6E-11 

VOLTMETER - Voltage position measures 
magnitude of voltage when connected in parallel 
to an existing circuit. A digital voltmeter with a 1 O 
megohm input impedance is used because this type 
of meter will not load down the circuit and result in 
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 display in 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. 

HIGH IMPEDANCE MULTIMETER 
(DIGITAL VOLTMETER-DVM) 

D 200n - Reads ohms directly 
2K,20K,200Kn - Reads ohms in thousands 
2M and 20Mn - Reads ohms in millions J 34029-A 

J 23738 

J 34142-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. 

UN POWERED TEST LIGHT 
Used for checking wiring for complete circuit, short to 
ground, or voltage. 

TACHOMETER 
Must have inductive trigger signal pickup. 

10-28-87 
*75 3382-6E 
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6E-12 DRIVEABILITY AND EMISSIONS· FUEL INJECTION 

J 29533A 

J 33031 

• BT8320 

BT8329A 

J 26792 

J 35616 

J 34636 

J 28687-A 

OXYGEN SENSOR WRENCH 
Used for removing or installing the oxygen sensor. 

IDLE AIR CONTROL WRENCH 
Used for removing or installing IAC valve on throttle 
body. 

INJECTOR TEST LIGHT 
Used for checking the electrical circuit to a TBI fuel 
injector 
(exceptTBI 700) . 

INJECTOR TEST LIGHT 
Used for checking the electrical circuit to a TBI 700 fuel 
injector and a port fuel injector. 

SPARK TESTER 
Used for checking available secondary ignition 
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. 

CIRCUIT TESTER 
Used for checking all relays 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 
be used as a non-powered continuity checker. 

OIL PRESSURE TRANSDUCER WRENCH 
Used for removing or installing oil pressure transducer 
on engine. 

U-8-88 
95637HE 
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DRIVEABILITY AND EMISSIONS - FUEL INJECTION 6E-13 

METRI-PACK TERMINAL REMOVER 
Used for removing 150 series Metri-Pack 
"pull-to-seat" terminals from connectors. Refer to 

J 35689 
wiring harness service in Section "6E" for removal 
procedure. 

~ 
WEATHER PACK TERMINAL REMOVER 

Used for removing terminals from Weather Pack 
connectors. Refer to wiring harness service in Section 

J 28742 "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. 

J 33095 

I) 
FUEL LINE WRENCH 

Used for disconnecting or connecting fuel lines at 
throttle body unit by holding fuel nut at throttle 

J 29698-A body. 

/' 
MINIMUM AIR RATE ADJUSTING WRENCH 

Used for adjusting throttle stop screw on TBI unit. 

12-8-88 J 33179-20 
95 6377-6E 
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6E•14 DRIVEABILITY AND EMISSIONS· FUEL INJECTION 

GENERAL SPECIFICATIONS 

Many of the specificatioll!l used in this section are located on the Vehicle Emission 
Control Information label under the hood. 

Listed on the chart below are locations of specifications used in this Section. 

I SPECIFICATION I 
Engine Timing 

Idle Speed, ECM Controlled 

Spark Plug Gap 

Engine Code 

Engine Family 

Part Numbers of 
Major Components 

Replacement of 
Vehicle Emission 
Control Information 
Label 

I LOCATION OF INFORMATION I 
Vehicle Emission Control information label. 

Not adjustable. ECM controls idle. 

Vehicle Emission Control Information Label. 

8th digit of VIN number. 

Vehicle Emission Control Information label. 

AIPDN. 

AIPDN. 

6E GENERAL INFORMATION SECTION FOR ANY 6£2 AND/OR 6E3 SECTION (12•16-88) 
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SECTION 6E2 

DRIVEABILITY AND EMISSIONS 

2.8L (VIN R) "KT" (TBI) 
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2.8L (VIN R) "KT" 

GENERAL DESCRIPTION 
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6E2·2 

6E2-2 

6E2-A-1 Section A Engine Components, Wiring Diagrams and Diagnostic Charts 

Section B Symptoms • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 6E2-B-1 ,, 
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6E2-2 DRIVEABILITY AND EMISSIONS 

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 
15 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. 

INTRODUCTION 

GENERAL DESCRIPTION 

This section applies to engines which have a fuel 
iajector 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 
information about engine operation and the various 
systems it controls. Details of basic operation, 
diagnosis, functional checks, and on-vehicle service 
are covered 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 finds a 
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 written for specific 
engine applications.and are clearly identified. Be sure 
to use only the section which applies to the engine 
family being diagnosed. 

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 "6E", it may result in 
unnecessary replacement of good parts. 

Trouble Tree Charts incorporate diagnosis 
procedures using an ALDL "Scan" tool, where 
possible. The "Scan" tool has the ability to save time 
in diagnosis and prevent the replacement of good 
parts. The key to using the "Sean" 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 
"Sean" tool's limitations. See Section "6E" for 
more information. 



DRIVEABILITY AND EMISSIONS 6E2-A-1 

DIAGNOSTIC CIRCUIT CHECK 

SECTION A 
2.8L ENGINE 

Cold Oxygen Sensor 

The "Diagnostic Circuit Check" verifies the 
system is functioning correctly. Some special 
considerations to keep in mind while making the 
"Diagnostic Circuit Check" are: 

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. 

Blocking Drive Wheels 
BASIC PROCEDURE 

The vehicle drive wheels should always be blocked 
while checking the system. 

Idle "Open Loop" 

If you have not reviewed the basic information on 
how to use the diagnostic procedures, go to the 
Introduction of this section. 

Operation at idle will put the system in "Open Loop" 
to restore "Closed Loop" operation, run the engine at 
1000 rpm or greater. 

SECTION A 

ENGINE COMPONENTS /WIRING DIAGRAMS/ DIAGNOSTIC CHARTS 
Engine Component Locations ........................................ . 
ECM Wiring Diagrams ............................................... . 
ECM Connector Terminal End View ........................................ . 

Diagnostic Circuit Check ................................... ., .......... ., .... .. 
No "Check Engine" Light-ChartA-1 ................................ ., ••• 
No ALDL Data or Won't Flash Code 12, "Check Engine• Light "On" Steady- Chart A-2 
Engine Cranks But Will Not Run - Chart A-3 (1 of2) •••••••••••••••••••••••••• 

Fuel System Diagnosis - Chart A-7 (1 of 2) ••••••••••••••••••••••••••••••••• 
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 Throttle Position Sensor (TPS) Circuit (Signal Voltage High) •••••••••••••••• 

Code 22 Throttle Position Sensor (TPS) Circuit (Signal voltage 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 ................................ . 
Code 44 Oxygen Sensor Circuit (Lean Exhaust Indicated) ••••••••••••••••••••••• 
Code 4S 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 55 ECM Error 

Page A-2 
Page A-3 
Page A-6 
PageA-8 
Page A-10 
Page A-12 
Page A-14 
Page A-18 
PageA-22 
PageA-24 
PageA-26 
PageA-28 
PageA-30 
PageA-32 
PageA-34 
PageA-36 
Page A-38 
PageA-40 
PageA-42 
PageA-44 
PageA-46 
PageA-48 
Page A-SO 
PageA-50 
PageA-50 
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6E2-A-2 DRIVEABILITY AND EMISSIONS 

"KT" SERIES RPO: LL2 ENGINE CODE: R 2. 8L V6 

G 
: N3: 

El 

t-

0 COMPUTER COMMAND 
CONTROL 

C1 Electronic Control Module (E.C.M.) 
C2 ALDL diagnostic connector 
C3 Check engine light 
CS ECM harness ground 
C6 F!Jse panel 

CS Fuel pump test connector 
C9 Elapsed Timer Module 

C10 Set Tl ming Connector 

0 ECM CONTROLLED 
COMPONENTS 

1 Fuel inje<tor 
2 Idle air control 
3 Fuel pump relay 

EH~ 

N1 
C A 

! ! 2 

Q ECM INFORMATION 
SENSORS 

A Manifold Absolute Pressure (M.A.P.) 
8 Exhaust o>tygen (Federaf) 

C Throttle position (T.P.S.) 
O Coolant ~mperature 
F Vehicle Sp<!ed (V.S.S.) 

Electronic Spark Control Knock (E.S.C.) 

6 Electronic Spark Timing Dlstributor(E.S.T.) 
6a Remote ignition coil 
7 Electronic Spark Control module (E.S.C.) 
8 Oil pressure switch 
9 Electric Air Control solenoid (E.A.C.) 
12 Exhaust Gas Recirculation Vacuum Solenoid 

13 A/CR•lay 

C3 © 

~ 8 

:: :: EMISSION COMPONENTS 
(NOT ECM CONTROLLED) 

N 1 Crankcase vent valve (PCV) 
N3 Main Relay 
N9 AirPump 
N1S FuelVaporCanister 

9-27-88 
95 5974-6£ 

Figure A-1 - Engine Component Locations 2.BL 
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DRIVEABILITY AND EMISSIONS 6E2-A-3 

DIAGNOSTIC TERMINALS O 0 ECM 

ALDL CONNECTOR 

IGNSW. 
START 

N.O. 

----✓• 
MAN. TRANS. 

CLUTCH START 
SWITCH 

A 

BLU/WHT BLU/WHT 

I---_::,,-_:,,-___ ORN 461 AB SERIAL DATA 

l----"\c---4-- WHT/BLK 451 A9 DIAGNOSTIC TEST 

I--....,_ ..... _ BLU/WHT --- 450 A12 SYSTEMGND 

0 
ENGINE GND'S 

CRANK 

--->"-1'------1 D1 
WHT/BLU 

~ 
[ a V-- WHT/BLK 05 

10A 

ST~ 

C9 

SYSTEMGND 

CRANK SIGNAL 

-=-
I ~-1-1------------- YELJBLU412 D7 OXYGEN SENSOR 

SIGNAL 

OXYGEN SENSOR 

ENGINEGND 

MAP SENSOR 

TPS 

I-------- WHT/GRN 413 

COOLANT 
TEMPERATURE 
SENSOR '------1 A !---------- WHT410 

A/CDUAL 
PRESSURE SWITCH 

A/C COMPRESSOR 

A/C TEST LEAD 

,,.,-.f_-J"""'--- GRN/BLK 03 

t---- GRN/BLK 03 

'----- 59GRN --~ 

D6 OXYGEN SENSOR 

GROUND 

A11 SENSOR GROUND 

C11 MAP SIGNAL 

C14 + SV REF 

D2 SENSOR GROUND 

C10 COOLANTTEMP 

B8 

A2 

SIGNAL 

A/C REQUEST 

'.1_ A/C CONTROL 

Figure A-2 - ECM Wiring Diagram 2.SL (1 of 3) 

24 PIN A-B 
CONNECTOR 

-
: [J.:­
:::oo-:_ 
- -

32 PINC-D 
CONNECTOR 

10-3-88 
95 5713-&E 
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6E2-A-4 DRIVEABILITY AND EMISSIONS 

~BLK 

PRIMARY COIL 

'----------- WHT 

SET TIMING 
CONNECTOR 

RED/BLK453 

BLK/WHT424 

,__ ___ PNK/WHT430 

1---- WHT/RE0423 

Bl REFERENCE LOW 

OS BYPASS 

B5 REFERENCE HIGH 

04 EST 

TO TERMINAL 1 
MAIN RELAY ------------ BLK/WHT 125 - A6 

TOI/P .... --~ 

t----< BUFFER 

VEHICLE SPEED SENSOR 

KNOCK 
SENSOR 

ESC SENSOR INPUT E 

YEL03 - AID VSSSIGNAL 

ELECTRONIC ESC GROUND 486BRN ----~ KNOCK 
SPARK 

CONTROL 
MODULE 

SPARK RETARD 485 BLK ---------------1 87 RE TARO 
SIGNAL (ESC) 

ECM 1 

A 

TO TERM] 
MAIN RELAY 

IGN ._.., ...... ,,_ ______ _,A'--1 

C 

B GRN435 A4 EGR 
CONTROL 

BLK/WHT 

~--~ B9 NOT USED 

GAGE @ 
IGN -.._,.~----------_,,, .., ________ BLU 03 AS CHECK 

ENGINE 
LIGHT 
CONTROL 

10A C.HAMP 

Figure A-3 • ECM Wiring Diagram 2.BL (2 of 3) 
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ECM 

24 PIN A-B 
CONNECTOR 

-
:.-00::.· 
:::00-­
---00:-:.· 
:lJ -

32 PIN C-D 
CONNECTOR 

95 5714 
9-30-B8 



DRIVEABILITY AND EMISSIONS 6E2-A-5 

B+ 

l.~J--- BLU/WHT 441 

BLU/BLK442 

GRNIWHT443 

LT GRN/BLK 444 

BLK/BLU 
~~~e 

'-"--------- BLKIPNK 125 
EACAIR 

..--------------- BLK/WHT 125 

INJ.2 

~(l'--<!((f- LTGRN468 
BLK/BLU 

.-..1----1---MAINRELAY 
BLK/GRN 05 

FUSE ,__I---+-__, 
LINK 

WHT125 

15A 

10A 

B+ 

.-.,----WHTS 

'-----WHT5 

IGN ~ BLKIYEL 085 

B+ ~ BLKIBLU 125 
20A 

FUEL 
PUMP 

..-------BLKIPNKS 

RELAY 125 
IILKIYEL 

Fi~L- BLK/YEL125 J I BLKIORN85 

PUMP T 
TO FUEL PUMP 
BACKUP RELAY 

ECM 

CS IACCOIL "A" HI 

C6 IACCOIL "A"LO 

C/1 IAC COIL "8" HI 

C3 IAC COIL "B" LO 

C2 EACAIR 

A6 IGN 

016 INJECTOR 
DRIVER 

014 INJECTOR 
DRIVER 

81 B+ 

C16 B+ 

A1 FUELPUMPRELAY 
DRIVE (12V) 

B2 FUELPUMPSIGNAL 

24PIN A·B 
CONNECTOR 

32 PINC-D 
CONNECTOR 

9-30-88 
9S 5715-6! 

Figure A-4 • ECM Wiring Diagram 2.8L (3 of3) 
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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 tool not installed 
VOLTAGE VOLTAGE 

KEY ENG. WIRE 

~~ 
WIRE .. ,., riR""IT .~~x. R~~ "n•, h "'IM -•--111T >IM --·-- L 
rn,nn 

'4 WHT B1 BATTERY 12 14 • 14 FUEL PUMP REO AV A1 BLKIPNK B, CK VIE iV ,.... A/CCLUTCH 
l\;Jd !';.~ -- © 7 ., .. ·- '••••••• V r1•-• no•••- -•-- ■ AJ " I•• CO OR 

-·--,---- ·- □-~ -□ 
REO/ ,-,~ -- --- --- I-•• " 

,_ 
..... .... ., E<:R rnNTRn, •4 NnT'' ... ED 14 A4 <:RN 

"CHECK ENGINE" - ..L PNK/ EST 
0 14 LIGHT AS BLU 

~ 
~ WHT BS REFERENCE HI 0 1.6 ~ .. .. ....... -................. ., -~~~ ~ -- ··-- ..... 
~ ~- ~ ,;i 

BLK B7 ESCSIGNAL 9 9 A7 

,_. 2.• "RIALO•T• A• nRN ····= 1':.~~/ -- - ·- -·-·· - • In, 4-. © 
WHT/ P..~ . • n'"r TORM • • .... BRN B9 NOTUSEO 

fi\ fi\ 
SPEEO 24PIN A-B 

•1• NnT'"EO SENSOR SIGNAL A1' Y•LLnw CONNECTOR 

0 0 MAPGROUNO A11 PNK B11 N'"'.,.''"'EO 
vvno, 

0 0 SYSTEM GROUND A12 BLK B12 NOTUSEO 

WHT/ 
Nnr••ren r, BLU 01 SYSTEM GROUND 0 0 

\2, 12 14 EAr snL. r, RLKIPNK ~~ BLK 02 5V RETURN 0 0 
LTGRN/ 

••nT SEABLE 1Ar"BH ''"' r, B'V 

~

:KVI~ 

03 NOTUSEO 
GRN/ 1:~~1/ £CT ...... N ... """"L n 1.n IC IAr"au UI r• WMT OF 04 

B~~T 
C NEG'OR BLK/ 

NnT SEAB'' IAr "A" HI rc C~!J"-· WHT 05 EST BYPASS 0 4.75 
BLU/ ==13g;=: . .., " 

SENSOR GRO. ro,l "'"T 'EABLE IAr"A"Ln rc BLK - -· GRN 06 0 0 - --
-~---s □-;;..: ··~ @ ---- """" ,. BLU 07 02 SENSOR SIGNAL 0 

•'"T'' .. ED ro □□ -- NnT"SEO □□ 
n n rR•NK <l"NAL -- ·•'HT' .. LK □□ o• "'"T "SEO □□ 

'2 1. ., ~~ .. '?!:A .. ~! ... A I -- □:a- --- NnT """ED .. 2.n MAPS'rNAL r11 ,. "RN ::Bo::· n11 NnT ""ED --oo--
Nny,,.,..,,.. r12 

:::□□:.:.· 
012 NOT USED •-:01Ft-© .. .. TDC,.,,..,., -·· -· ···--- .:.::r, =: 
01' Nnr• ■reo 

5 VOLT c:.::, 

• • REF•R•NrE r,4 "RNNEL 32 PINC-0 "RN n<4 IN•ErrnR B 12 14 
CONNECTOR 

NnT IISEO rH 015 NOTUSEO 

.. 14 BATTERY c1• WHT BLU 016 INJECTOR A 12 14 

1 Varies from .60 to battery voltage 5 Measured between terminals Cl 3 and 02 ( ± .06V). ENGINE 2.8L LL2 
depending on position of drive wheels. 6 12 Vin gear 

2 Varies with temperature. 7 OVwithA/C"on" 
3 Varies. (toggles) 8 12VwithAJC"on" 
4 12V First two seconds. 9 12 V when cold 

9-30-88 
95 5612-6E 

Figure A-5 • ECM Connector Terminal End View 
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BLANK 
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6E2-A-8 DRIVEABILITY AND EMISSIONS 

DIAGNOSTIC CIRCUIT CH ECK 
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 circuit 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 MISDIAGNOSIS 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 description 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 
Idle/ Upper Radiator Hose Hot/ Closed Throttle/ Park or Neutral/ Closed Loop/ Acc. off 

"SCAN" Position 
Coolant Temp. 
TPS 
MAP 
INT (Integrator) 
BLM (Block Learn) 
IAC 
RPM 
02 
Open/Closed Loop 
A/CRequest 
VSS 
Battery 
Air Divert 
Air Switch 
Knock Signal 

1989 ISUZU "KT" TROOPER 

Units Displa}'.ed 
C' 
Volts 
Volts 
Counts 
Counts 
Counts (steps) 
RPM 
Volts 
Open/Closed 
Yes/No 
MPH 
Volts 
Normal/Divert 
Converter/Port 
Yes/No 

T}'.pical Data Value 
85'-105' 
.48 +-.06 
1 - 2 (depends on Vac. & Baro pressure) 
Varies 
118-138 
1 - 50 
650 ± 100 RPM 
.001 -999 and varies 
Closed Loop (will go open at idle) 
No (yes, with A/C requested) 
0 
13.5-14.S 
Normal 
Converter 
No 

95 5613-&E 
9-30-l!B 



l 
I 

• IGNITION "ON," ENGINE "OFF.• 
• NOTE "CHECK ENGINE" LIGHT. 

STEAOY LIGHT 

• IUMPER ALDL TERMINAL •e• TO• A" 
• DOES C.E. LIGHTFLASH CODE 1 H 

YES 

DRIVEABILITY AND EMISSIONS 6E2-A-9 

DIAGNOSTIC CIRCUIT CHECK 
2.8L (VIN R) "KT" (TRI) 

NO LIGHT 

r-- --------, 

: USE CHART A-1 : 
"'-----------" 

FLASHING CODE 12 

CHECK FOR GROUNDED DIAGNOSTIC 
TEST CKT 451. USE WlRING DIAGRAM 
ON CHART A•1. 

DOES "SCAN"TOOLDISPLAY ECMDATA? : USE CHARTA-2 : 

• REFER TO APPLICABLE 
CODE CHART. START 
WITH LOWEST CODE. 

,. __ -------- .. 
: USE CHART A-3 : 
~-----------" 

COMPARE "SCAN" TDOL DATA WITH TYPICAL 
VALUES SHOWN ON FACING PAGE. ARE VALUES 
NORMAL OR WITHIN TYPICAL RANGES? 

REFER TO "SYMPTOMS" 
IN SECTION "B", 

REFER TD INOICA TED 
"COMPONENT(S) SYSTEM" 
CHECKS 111 SECTION •c•. 

9-27-118 
• 95 S97l!•6E 

1989 ISUZU "KT" TROOPER 



6E2-A-10 DRIVEABILITY AND EMISSIONS 

B·21-ll7 

TOFUELPUI\IIPRELAY 4---

BATTERY 

~---WHT5 
FUSE & HOLDER 

I" " • • ., ., I 

~e---'-..,._/"..,_,'--_.--------➔----WHTS 

+ IGNITION 
SWITCH 

TO 
I\IIAIN RELAY +- BLK/WHT 125 

L---e./-..., _ __;:,"(.. ________ BLUE 03 

GAGE FUSE CE LIGHT 

UIWHT - 451 

461 ORN 

WHT/BLU 

WHT/BLK UIWHT _. T 450 

-
~ E B A'o 

I 
ALDL CONNECTOR 

~;) ENGi NE 
ND -:::-GROU 

CHART A-1 
NO "CHECK ENGINE" LIGHT 

2.8L (VIN R) "KT" (TBI) 

ECM 

9·30·BB 
9S5717-6E 

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 control the light 
and turn it "ON" by providing a ground path through CKT 03 to the ECM. 

Test Description: Numbers below refer to circled 
numbers on the diagnostic chart. 
1. Battery feed CKT 5 is protected by a IDA in-line 

fuse. If this fuse was blown, refer to wiring 
diagram on the facing page of Code 54. 

2. 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 

Diagnostic Aids: 

Engine runs OK, check: 
• Faulty light bulb 
• CKT03open 
• Gage fuse blown. This will result in no oil, or 

generator lights, seat belt reminder, etc. 
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 connection to ECM 



DOES THE ENGINE START? 

• IGNITION "OFF". 

o DISCONNECT ECM CONNECTORS. 

• IGNITION "ON". 

o PROBE CKT 03, WITH TESTLIGHT 

TO GROUND. 

IS THE "C.E." LIGHT "ON"7 

FAULTY ECM 

CONNECTION 

ORECM. 

CHECK: 

- GAGE FUSE. 

- FAULTY BULB. 

- OPEN CKT 03. 

• CKT 03 SHORTED TO 

VOLTAGE. 

- OPEN IGNITION FEED TO 

BULB. 

DRIVEABILITY AND EMISSIONS 6E2-A-11 

CHART A-1 
NO "CHECK ENGINE" LIGHT 

2.8L (VIN R) "KT" (TBI) 

IS THE 10A CONTINUOUS BATTERY 

FUSE IN FUSE PANEL LABLED 

CLOCK, B AND ECM FUSE OK7 

o IGNITION "OFF". 

o IGNITION "ON". 

e PROBE CKT 5 & 125 

WITH TEST LIGHT TO 

GROUND. 

IS THE LIGHT "ON" ON 

BOTH CIRCUIT57 

0 FAULTYECM 

GROUNDS OR ECM. 

0 LOCATE AND CORRECT 

SHORT TO GROUND IN 

CIRCUITTHAT HADA 

BLOWN FUSE. 

REPAIR OPEN IN 

CIRCUIT THAT DID NOT 

LIGHT THE TEST LIGHT. 

CLEAR CODES AND CONFIRM "CLOSED LOOP" OPERATION AND NO "CHECK ENGINE" LIGHT. 
9-28-88 

95 5718-6E 
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6E2-A-12 DRIVEABILITY AND EMISSIONS 

ECM 
TOFUELPUMPRELAV ----. 

FUSE & HOLOER 
,-----WHT5 ......... 

..-<>--..;.<o._,..,_'----+----------<._---WHT5 

FUSIBLE LINK 

TO 
MAIN RtLA Y .,.__ BLK/WHT 125 

♦ IGNITION 
SWITCH 

.__.....__,,r-....__,,,_.__ _______ BLUE 03 

BATTERY 

UIWHT OIAGNOSTIC 0-- BL 
TEST 

TERMINALS D- BL U/WHT -

-0 

8-21-88 

GAGE FUSE CE LIGHT 

I 

E B A -0 

ALOLCONNECTOR 

451 

450 

461 ORN 

WHT/BLU 

WHT/BLK 

i:) ENGi 
-=GROU 

NE 
NO 

SERIALOATA 

9-30-88 
95 5717-1,E 

CHARTA-2 
NO ALDL DATA OR WON'T FLASH CODE 12 

uCHECK ENGINE" LIGHT "ON" STEADY 
2.8L (VIN R) "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 groundingCKT 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 Code 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. 

2. If the light goes "OFF," when the ECM connector 
is disconnected, then CKT 03 is not shorted to 
ground. 

1989 ISUZU "KT" TROOPER 

3. This step will check for an open diagnostic CKT 
451. 

4. 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. 



• IGNITION "ON", ENGINE "OFF". 
15 THE "C.E." LIGHT "ON"1 

• GROUNO DIAGNOSTIC TERMINAL. 
DOES LIGHT FLASH CODE 121 

DRIVEABILITY AND EMISSIONS 6E2-A-13 

CHART A-2 
NO ALDL DATA OR WON'T FLASH CODE 12 

"CHECK ENGINE" LIGHT "ON" STEADY 
2.SL (VIN R) "KT" (TBI) 

IGNITION "OFF". 
DISCONNECT ECM CONNECTORS. 0 IF PROBLEMWASNOALDL DATA: 

CHECK SERIAL DATA CKT 461 FOR OPEN OR 
SHORT TO GROUND BETWEEN ECM AND ALDL 
CONNECTOR. IF OK, ITIS A FAULTY ECM OR 
PROM. 

• IGNITION "ON" AND NOTE 
"CHECK ENGINE" LIGHT. 

0 LIGHT"OFF" 

• IGNITION "OFF". 
• RECONNECTECM. 
• IGNITION "ON", ENGINE "OFF", 

DIAGNOSTIC TERMINAL NOT GROUNDED. 
• BACK PROBE ECM CKT 451 WITH TEST 

LIGHTTO GROUND. LEAVE CONNECTED 
AND WATCH "C.E." LIGHT. 

0 • CHECK PROM FOR PROPER INSTALLATION. 
• IF OK, REPLACE ECM USING ORIGINAL PROM. 
• RECHECK FOR CODE 12. 

REPLACE PROM. 

LIGHT"ON" 

REPAIR SHORT TO 
GROUND IN CKT 03. 

CODE 12 

CHECK FOR OPEN CKT451 TO ECM. 
IF OK, CHECK FOR OPEN CIRCUIT BETWEEN 
ALDL TERMINAL" A" AND ECM. 

CODE 12 

SYSTEM OK. 

CLEAR CODES AND CONFIRM "CLOSED LOOP" OPERATION AND NO "CHECK ENGINE" LIGHT. 
9-26-88 

95 5720-6£ 
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6E2-A-14 DRIVEABILITY AND EMISSIONS 

r---------, . GRY 
1 IGN COIL B CONN r----~,---. 
' TO 1 

DISTRlllUTOR : S 
CAP I E 

2-27-117 

: C 
I 
I 
I 
I 
L---

II P: 1 : > BLK RI I t CONN 
I It l 

I I I '-r-' A 
-----~ A I TACHLEAO I 

"'-- GRY 
CONN 

BLKIWHT125 

~--- WHT/RED423 

~----430PNKIWHT 

424 ::&---- BlKIWHT 
SET TIMIN<;/"' •• 

.....,c"'o,.N,.NE.,c,.,T.,.O'-'R __ 453 RED/BLK 

ECM 

~ 

EST 

REFERENCE 

BYPASS 

DISTGND 

9-27-88 
9S 5721-6E 

CHARTA-3 
(Page 1 of 2) 

ENGINE CRANKS BUT WILL NOT RUN 
2.8L (VIN R) "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 
numbers on the diagnostic chart. 
1. A "Check Engine" light "ON" is a basic test to 

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 
reference pulses and therefore, the "Scan" should 
read rpm (reference) during crank. 

2. 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. 

3. Fuel spray from the injector(s) indicates that fuel 
is available, however, the engine could be severely 
flooded due to too much fuel. 

4. 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. 

1!189 ISUZIJ •KT• TROOPER 

5. 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 fuel system pressure is enough for 
engine to start and run. 

6. No fuel spray from injector indicates a faulty fuel 
system or no ECM control of injector. 

7. 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 to 12 volts on CKT 430, a reference pulse 
should be generated. If injector 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 cranking, 

• 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 Stall" condition. 



DRIVEABILITY AND EMISSIONS 6E2-A-15 

G: • FUEL QUANTITY OK, CHART A-3 • IGNITION "ON," IFC.E. LIGHT IS "OFF," USE CHART A-1, 

• INSTALL "SCAN" TOOL, IF "NO ALDL," USE CHART A-2 . 
• CHECK THE FOLLOWING: (Page 1 of 2) 
• TPS-IF OVER2.SVATCLOSEDTHROTTU,USECOOE21. ENGINE CRANKS BUT WILL NOT RUN • COOLANT-lfLESS THAN -30", USE CODE 15 CHART 2.SL (VIN R) "KT" (TBI) • IF CODE 54 IS SET, USE CODE 54 CHART . 

• 
Q: • CONNECT ST-125 (SPARK CHECKER) 

J 26792, OR EQUIVALENT, 
• CHECK FOR SPARK WHILE CRANKING. 
• CHECK A TL EAST TWO WIRES . 

• 

SPARK I NO SPARK 

• .-
€ • RECONNECT SPARK PLUG WIRES CHECK FOR BATTERY VOLTAGE 

TO PLUGS. TO IGNITION SYSTEM. IF OK 
• OBSERVE INJECTOR FUEL SPRAY THERE IS A BASIC HEI PROBLEM. 

WHILE CRANKING. REFER TO APPROPRIATE CHART C-4. 

( 6 'i NO SPRAY BOTH INJECTORS f NO SPRAY ONE INJECTOR 

r.L----1 
FUEL SPRAY BOTH INJECTORS • IGNITION "OFF" 

• DISCONNECT BOTH INJECTOR 
I USE CHART A-3 I 

© • DISCONNECT BOTH INJECTOR$ 
CONNECTORS. L - ~~!_2!_ - J 

• OBSERVE INJECTOR FUEL SPRAY 
• IGNITION "ON" 

WHILE CRANKING. • PROBE TERMINAL "A" AT EACH INJECTOR 
CONNECTOR WITH A TEST LIGHT TO GND. 

I 

NOSPRAY I SPRAY OR LIGHT l NO LIGHT I 
I LEAKAGE I • • CONNECT INJECTOR TEST LIGHT (BT 8320 

<I • INSTALLFUEL FAULTY OR EQUIV.) ON EITHER INJECTOR OPEN IGNITION CIRCUIT, 
PRESSURE GAGE ANO INJECTOR HARNESS CONNECTOR. FAUL TY FUSE, OPEN 
NOTE PR!aSSURE AFTER SEAL OR • NOTE INJECTORTEST LIGHT WHILE CIRCUIT BLIUBLU 125 TO 
IGNITION "ON" AND INJECTOR- CRANKING. INJECTORS 
FUEL PUMP STOPS I 
RUNNING, SHOULO BE 
9 TO 13 psi (62-89kPa). 

NO BLINKING LIGHT I BLINKING LIGHT I 
I 

• I rL----, 
$ NOT OK I Ci:: • OISCONNECT DISTRIBUTOR 4-WAY I USE FUEL SYSTEM I 

r.l----, 
CONNECTOR. L _ c!!_A~~7- .J • IGNITION "ON" 

• REVIEW "DIAGNOSTIC I USE FUEL SYSTEM I • MOMENTARILY TOUCH HARNESS 
AIDS" ON FACING CONNECTOR TERMINAL CKT 430 
PAGE FOR r.. CHARTA-7 

WITH TEST LIGHT TO 12 VOLTS. _____ ...J 
ADDITIONAL ITEMS NOTE INJECTOR TEST LIGHT SHOULD 
TO CHECK. "BLINK" EACH TIME THE TEST LIGHT 

I IS REMOVED FROM CKT 430. 

IF ALL CHECK OK, THERE IS • 
• • NO TROUBLE FOUND. REVIEW 

INJECTOR LIGHT "BLINKS" I I "SYMPTOMS" SECTION "8", NO BLINIONG INJECTOR 
"HARO START." I LIGHT 

• FAULTY IGNITION MODULE I • 
OR CONNliCTION. • OPEN OR GROUNDED 

CKT430. 

• OPEN INJECTOR DRIVE 
CIRCUITS. 

• FAULTYCONNECTION 
AT "85" OR FAULTY 
ECM. 

9-29-88 
CLEAR CODES ANO CONFIRM "CLOSED LOOP" OPERATION AND NO "CHECK ENGINE• LIGHT. 9S 5722-6E 
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6E2-A-16 DRIVEABILITY AND EMISSIONS 

2-24-87 

OIST.(HEI) 
MODULE 

BLK/WHT 125 

'---- WHT/RED 423 

'------430PNK/WHT 

42A ~ BLK/WHT 
SET TIMING/""' •• 

'--"C;:,O::;NN:.,Ee,Co:.T;:,OR"-- 453 RED/BLK 

ECM 

Dl5TGND 

9-27-88 
9S 5721-6E 

CHART A-3 
(Page 2 of 2) 

ENGINE CRANKS BUT WILL NOT RUN 
2.8L (VIN R) "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 
numbers on the diagnostic chart. 
1. No fuel spray from one injector indicates a faulty 

fuel injector or no ECM control of injector. If the 
test light "blinks" while cranking, 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 be a J 
36400-1 or equivalent. 

1989 ISUZU "KT" TROOPER 

2. CKTs BLK/BLU 125 supply ignition voltage to the 
injectors. Probe each connector terminal with a 
test light to ground. There should be a light "ON" 
at one terminal. If the test light confirms ignition 
voltage 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 drive circuit involved is 
OK. 
If an ECM repeat failure has occurred, the injector 
is shorted. Replace the injector and ECM. 



0 

I • • • • • • • • • • • • • 

. FROM . 
• CHARTA-3 • 
: (Page 1 of 2) : 
•. I •••••••.•. • 

NO SPRAY ONE INJECTOR l 
--. 
• DISCONNECT INOPERATIVE INJECTOR CONNECTOR 

• CONNECT TEST LIGHT ACROSS HARNESS CONNECTOR . 

• NOTE LIGHT WHILE CRANKING . 

l 
I I 

"BLINKING LIGHT" NO "BLINKING LIGHT" 

I I 

DRIVEABILITY AND EMISSIONS 6E2-A-17 

CHART A-3 
(Page 2 of 2) 

ENGINE CRANKS BUT WILL NOT RUN 
2.8L (VIN R) "KT" (TBI) 

I 
STEAOY LIGHT I 
I 

FAULTY INJECTOR 0 • IGNITION "ON", ENGINE "OFF." CHECK FOR SHORT TO GROUNO 
CONNECTOR OR • PROBE EACH CONNECTOR IN CKT 467 INJECTOR "1" OR 
INJECTOR. TERMINAL WITH A TEST LIGHT CKT 468 INJECTOR "2". 

TO GROUND. I 
I 

CKT 467 OR CKT 468 OK . • I • CHECK RESISTANCE ACROSS 
LIGHT"ON" LIGHT "OFF" LIGHT"ON" INJECTOR TERMINALS. 

ONE BOTH BOTH SHOULO BE OVER 1.2 OHMS. 
TERMINAL. TERMINALS. TERMINALS. I -, 

l I 
$ • 

OPEN CKT 467, OR468, 
REPAIR OPEN CKT 467 INJECTOR "1" NOTOK I 

FAULTY ECM 
INCKT OR CKT 468 INJECTOR • CONNECTION, OR 
BLKIBLU 125 "2" SHORTEO TO FAULTY ECM. FAULTY I FAULTY 
TO INJECTORS VOLTAGE. 

ECM INJECTOR 
ANOECM 

CLEAR COOES ANO CONFIRM "CLOSEO LOOP" OPERATION ANO NO "CHECK ENGINE" LIGHT. 9-28-88 
95 5724-6E 

1989 ISUZU "KT" TROOPER 



6E2-A-18 DRIVEABILITY AND EMISSIONS 

TO 
IGN 

FUEL PUMP 
FUSE 

20A 

BLK/BLU 125 

D-- BLKIREO85 

FUEL PUMP 
TESTLEAO 

FUEL 
PUMP 
RELAY 

FUEL PUMP 
(INT~ 

_[ BLK08S ~ 

-= 
BLK/WHTOB5 

!SA 

I~~~ BLK/PNK05 r-6- BLUIBLK03 

"'=' OIL PRESSURE 
SWITCH 

FUEL PUMP 
BACK•UP 

RELAY 

------- BLKIPNKS 

BLK450 

BLKIYEL 125 _ _.,._ BLK/ORN BS 

BLKIYEL 085 

6-24•87 

Circuit Description: 

CHARTA-7 
(Page 1 of 2) 

FUEL SYSTEM DIAGNOSIS 
2.8L (VIN R) "KT" (TBI} 

ECM 
FUEL 
PUMP 
RELAY 
DRIVE 

SIG 

UJVW\r 5Y 
FUEL PUMP 

SIGNAL 

9·30-B8 
9SS725-6E 

When the ignition switch is turned •o~," the electronic control module (ECM) will turn "ON" the in-tank 
fuel pump. It will remain "ON" 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." 
The pump will deliver fuel to the TB! unit, where the system pressure is controlled to 62 to 90 kPa (9 to 13 

psi). 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 can be turned "ON" by applying battery voltage to the test terminal. 

Test Description: Numbers below refer to circled 
numbers on the diagnostic chart. 
1. Fuel pressure should be noted while fuel pump is 

running. Fuel pressure will drop immediately 
after fuel pump stops running due to a controlled 
bleed in the fuel system. 

1989 ISUZU "KT" TROOPER 

Diagnostic Aids: 

Improper fuel system pressure can result in one of 
the following symptoms: 

• Cranks, but won't run. 
• Code44. 
• Code45. 
• Cuts out, may feel like ignition problem. 
• Poor fuel economy, loss of power. 
• Hesitation. 

l 
-I 



l 

l 
l 

I 
j 
I 

0 • THIS CHART ASSUMES THERE 15 
NOCOOE54. 

• IGNITION "OFF." 
• FUEL TANKQUANTITYOK. 
• INSTALL PRESSURE GAGE. 
• APPLYBATTERYVOLTAGETO 

FUEL PUMP TEST CONNECTOR. 
• NOTE FUEL PRESSURE, 
• SHOULD BE62-90 kPa (9-13 psi}. 

• LISTEN FOR PUMP RUNNING 
AT FUEL TANK 

• CHECKFOR: 
- PLUGGED IN-LINE FILTER. 
• PLUGG£D PUMP INLET FILTER. 
• RESTRICTEDFUELLINE. 
• LEAKING PUMP RUBBER COUPLING. 

If OK, REPLACE IN-TANK FUEL PUMP. 

DRIVEABILITY AND EMISSIONS 6E2·A·19 

CHARTA-7 
(Page 1 of 2) 

FUEL SYSTEM DIAGNOSIS 
2.SL (VIN R) "KT" (TBI) 

PRESSURE LESS THAN 62 
kPa (gpsi) OR MORE THAN 
90 kPa (13 psi) 

r- ----, 
I USE CHART A-7 I 
... _<~~)- ...I 

• DISCONNECTFUEL PUMP RELAY, 
• USING A FUSED JUMPER WIRE,CONNECT 

CKTBLIC/ORN 85 TO 12 VOLTS. 
DOES PUMP RUN? 

FAULTY 
CONNECTION 
AT RELAY OR 
FAULTY FUEL 
PUMP RELAY, 

OPEN CKT BLIC/ORN 85, 
FAUL TY IN• TANK PUMP, OR 
FAUL TY PUMP GROUND. 

CLEAR CODES AND CONFIRM "CLOSED LOOP• OPERATION AND NO "CHECK ENGINE "LIGHT. 
9-27-88 

9S 5716-6E 

1989 ISUZU "KT" TROOPER 



6E2·A-20 DRIVEABILITY AND EMISSIONS 

THROTTLE BODY 
PRESSURE REGULATOR 

FLEX HOSE 

FUEL RETURN LINE 

I 

FUEL PRESSURE LINE FUEL CAP 

I 

8-4-87 

FUEL PRESSURE / 
GAGE TEST~ 
POINT V IN-LINE FUEL Fil TIR 

FUEL TANK 4-18-88 
551571·6E 

CHART A-7 
(Page 2 of 2) 

FUEL SYSTEM DIAGNOSIS 
2.BL (VIN R) "KT" (TBI) 

Test Description: Numbers below refer to circled 
numbers on the diagnostic chart. 
L Pressure than 62 k:Pa (9 psi) falls into two areas: 

• Regulated pressure than 62 kPa (9 psi). 
Amount of fuel to iajectors OK but pressure is 
too low. System will be lean and may set Code 
44. Also, hard starting cold and poor overall 
performance. 

• Restricted flow causing pressure drop. 
Normally, a vehicle with a fuel pressure ofless 
than 62 kPa (9 psi) at idle will not be 
driveable. However, if the pressure drop 
oeeurs only while driving, the engine will 
normally surge then stop as pressure begins to 
drop rapidly. 

1989 ISUZU "ICT" TROOPER 

2. Restricting the fuel return line allows the fuel 
pump to develop its maximum pressure (dead head 
pressure). When battery voltage is applied to the 
pump test terminal, pressure should be from 90 to 
124 kPa (13 to 18 psi). 

3. This test determines if the high fuel pressure is 
due to a restricted fuel return line or a throttle 
body pressure regulat-0r problem. 



l 
! 

0 

r -;Ro;, 
I CHART I 
I A-7 I 
I (1OF2) I 
L_f_.J 

FUEL PRESSURE BELOW 62 kPa (9psi) 
OR ABOVE 89 kPa (13 psi}. 

I 

PRESSURE LESS THAN 62 I kPa (9 PSI). 

• 
CHECK FOR RESTRICTEO IN- I 
LINE FILTER, OR FUEL LINE. 

I 

I OK I 
I 

• IGNITION "OFF" 

• OISCONNECT INJECTOR. 

o RESTRICTTHEFUEL SUPPLY 

LINE BETWEEN FUEL 

PRESSURE GAGE ANO TBI 

UNIT. 

• APPLY 12 VOLTS TO FUEL 

PUMP TEST CONNECTOR ANO 

NOTE FUEL PRESSURE. 

I 

I 
NOTOK I 

I 

REPLACEFILTER, 
OR REPAIR FUEL 
LINE, ANO 
RECHECK. 

I 

DRIVEABILITY AND EMISSIONS 6E2-A-21 

0 

CHART A-7 
(Page 2 of 2) 

FUEL SYSTEM DIAGNOSIS 
2.8L (VIN R) "KT" (TBI) 

I 

PRESSURE ABOVE 89 kPa (13 PSI) I 
l 

• OISCONNECT INJECTOR CONNECTORS. 

o OISCONNECTFUEL RETURN LINE 

FLEXIBLE HOSE. 

o ATTACH 5/161.0. FLEX HOSE TO 

THROTTLE BOOY SIOE OF RETURN LINE. 

INSERT THE OTHER ENO IN AN APPROVEO 

GASOLINE CONTAINER. 

o NOTE FUEL PRESSURE WITHIN 2 SECONOS 

AFTER IGNITION "ON". 

I 
r I 

ABOVE 89 KPa (13 PSI) I 62-89 kPa (9-13 PSI) I 
I I 

CHECK FOR RESTRICTEO LOCATE ANO 

FUEL RETURN LINE FROM CORRECT 

ABOVE 89 kPa (13 PSI) I LESS THAN 62 kPa (9 PSI) I THROTTLE SOOY. RESTRICTEO FUEL 
RETURN LINE TO 

I I I FUEL TANK. 

IF LINE OK, REPLACE FUEL I 
REPLACE FUEL I FAULTY IN-TANK PRESSURE REGULATOR. 

PRESSURE REGULATOR. -FUEL PUMP 
• COUPLING HOSE 
- PUMP INLET FILTER 
-WRONG FUEL PUMP 

CLEARCOOES ANO CONFIRM "CLOSEO LOOP" OPERATION ANO NO "CHECK ENGINE" LIGHT. 9-28-88 
95 6029-6E 

1989 ISUZU "KT" TROOPER 



6E2-A-22 DRIVEABILITY AND EMISSIONS 

ECM 

,---(!f-------------- YElJBlU412 0 2 SENSOR 
SIGNAL 

EXHAUST 

9-28-87 

ENGINE 

GROUNO 

O2 GROUNO 
CIRCUIT 

8·29-88 
9S 5692·6E 

CODE 13 
OXYGEN SENSOR CIRCUIT 

(OPEN CIRCUIT) 
2.SL (VIN R) "KT" (TBI) 

Circuit Description: 
The ECM supplies a voltage of about .45 volt between terminals "D7" and "D6". (If measured with a 10 

megohm digital voltmeter, this may read as low as .32 volt). The 02 sensor varies the voltage within a range of 
about 1 volt iftbe 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 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. 
L Code 13 will set: 

• Engine at normal operating temperature. 
• At least 2 minutes engine time after start. 
• 02 signal voltage steady between .35 and .55 

volt. 
• rpm above 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 ISUZU "KT" TROOPER 

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 
open, the ECM voltage on CKT 412 will be over ,6 
volt (600 m V). 

Diagnostic Aids: 

Normal "Scan" voltage varies between 100 mv to 
999 mV (.I and 1.0 volt), while in "Closed Loop." Code 
13 sets in one minute, if voltage remains between .35 
and .55 volt, but. the system will go "Open Loop" in 
about I 5 seconds. 

Refer to ''Intermittents" in Section ~'B". 



DRIVEABILITY AND EMISSIONS 6E2-A-23 

CODE 13 
OXYGEN SENSOR CIRCUIT 

(OPEN CIRCUIT) 
2.SL (VIN R) "KT" (TBI) 

0 ENGINE AT NORMAL OPERATING TEMPERATURE (ABOVE 80°C/176°Fj. 
• RUN ENGINE ABOVE 1200 RPM FOR TWO MINUTES. 
• OOES "SCAN" TOOLINOICATE "CLOSEO LOOP"7 

0 • OISCONNECT 0 2 SENSOR. 
• JUMPER HARNESS CKT 412 (ECM SIOE)TO 

GROUND. 
• "SCAN" TOOL SHOULD OISPLA V 0 2 VOLTAGE 

BELOW .2 VOLT (200 ml/) WITH ENGINE RUNNING. 
DOES IT7 

© • REMOVE JUMPER. 
• IGNITION "ON", ENGINE "OFF". 
• CHECK VOLTAGE OFCKT412(ECMSIOE)AT02 

SENSOR HARNESS CONNECTOR USING A DVM • 

. 3-.6 VOLT 
(300 • 600 mV) 

OVER .6 VOLT 
(600mV) 

0PENCKT413 
OR 
FAULTY CONNECTION 
OR 
FAULTYECM. 

CODE 13 IS INTERMITTENT. IF NO 
ADDITIONAL CODES WERE STORED, REFER TO 
"DIAGNOSTIC AIDS" ON FACING PAGE. 

FAUL TY 0 2 SENSOR CONNECTION 
OR 
SENSOR. 

LESS THAN .3 
VOLT (300 mV) 

OPENCKT 412 
OR 
FAULTY ECMCONNECTION 
OR 
FAULTYECM. 

CLEAR CODES AND CONFIRM "CLOSED LOOP" OPERATION ANO NO "CHECK ENGINE" LIGHT. 
9-28-88 

95 5997-6E 

1989 ISUZU "KT" TROOPER 



6E2-A-24 DRIVEABILITY AND EMISSIONS 

6-2U7 

ECM 

COOLANT SENSOR 
SIGNAL 

SY 

SENSOR GROUND 

8-29-88 
95 5785-6£ 

CODE14 
COOLANT TEMPERATURE SENSOR CIRCUIT 

{HIGH TEMPERATURE INDICATED) 
2.BL (VIN R) "KT" (TBI) 

Circuit Description: 
The coolant temperature sensor uses a 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 95°C) the voltage will measure about 1.5 to 2.0 volts. 

Test Description: Numbers below refer to circled 
numbers on the diagnostic chart. 
1. Code 14 will set if: 

• Signal voltage indicates a coolant 
temperature above 135°C (275°F) for 2 
seconds. 

2. This test will determine if CKT 410 is shorted to 
ground which will cause the conditions for Code 
14. 

1989 ISUZU "KT" TROOPER 

Diagnostic Aids: 

Check harness routing for a potential short to 
ground in CKT 410. 

"Scan" tool displays engine temp. in degrees 
centigrade. After engine is started, the temperature 
should rise steadily to about 90°C then stabilize when 
thermostat opens. 

Refer to "lntermittents" in Section "B". 



J 

0 DOES "SCAN" TOOL DISPLAY COOLANT 
TEMPERATURE OF 130'C OR HIGHER? 

DISCONNECT SENSOR. 
"SCAN" TOOL SHOULD DISPLAY 
TEMPERATURE 8ELOW •30'C. 
DOESIT? 

REPLACE SENSOR. 

DIAGNOSTIC AID 

COOLANT SENSOR 

TEMPERATURE VS. RESISTANCE VALUES 

{APPROXIMATE) 

"F •c OHMS 

210 100 185 

160 70 450 

100 38 1.800 

70 20 3,400 

40 4 7,500 

20 .7 13.500 
0 -18 25,000 

-40 -40 100,700 

DRIVEABILITY AND EMISSIONS 6E2-A-Z5 

COOE'\4 
COOlANl' l'EMPE.RA. iURE. SENSOR C\RC\J\i 

(HIGH TEMPERATURE INDICATED) 
2.SL (VIN R) "KT" (TBI) 

CODE 1415 INTERMITTENT. If NO 
ADDITIONAL CODES WERE STORED, REFER 
TO "DIAGNOSTIC AIDS" ON FACING PAGE. 

CKT410 SHORTEDTOGROUND, 
OR 
CKT 410 SHORTED TO SENSOR GROUND CRCUIT 
OR 
FAUlTYECM. 

Cl.EAR CODES AND CONFIRM "CLOSED LOOP" OPERATION AND NO "CHECK ENGINE" LIGHT. 9-28-88 
95 S999·6E 

1989 ISUZU "KT" TROOPER 



6E2-A-26 DRIVEABILITY AND EMISSIONS 

7•30·87 

ECM 

COOlAI\IT SENSOR 
SIGNAL 

5V 

SENSOR GROUND 

8-29·88 
95 578S·6E 

CODE15 
COOLANT TEMPERATURE SENSOR CIRCUIT 

(LOW TEMPERATURE INDICATED) 
2.8L (VIN R) "KT" {TBI) 

Circuit Description: 
The coolant temperature sensor uses a thermistor to control the signal voltage to the EC,M, The ECM 

applies a voltage on CKT 410 to the sensor. When the engine is cold the sensor (thermistor) resistance is high, 
therefore the EC)!! 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 
numbers on the diagnostic chart. 
1. Code 15 will set if: 

• Engine running longer than 30 seconds. 
• Coolant temp. less than -30°C (-22°F), for 3 

seconds. 
Z. This test simulates a Code 14. If the ECM 

recognizes the low signal voltage, (high 
temperature) and "Scan" reads 13o•c or above, the 
ECM and wiring are OK. 

3. This test will determine ifCKT 410 is open. There 
should be 5 volts present at sensor connector if 
measured with a DVM. 

1989 ISUZU "KT" TROOPER 

Diagnostic Aids: 

A "Scan" tool reads engine temperature in degrees 
centigrade. After engine is started the temperature 
should rise steadily to about 90°C then stabilize when 
thermostat opens. 

If Code 21 is also set, check CKT 452 for faulty 
wiring or connections. Check terminals at sensor for 
good contact. 

Refer to "Intermittents" in Section "B". 



DRIVEABILITY AND EMISSIONS 6E2-A-27 

CODE15 
COOLANT TEMPERATURE SENSOR CIRCUIT 

(LOW TEMPERATURE INDICATED) 
2.8L (VIN R) "KT" (TBI) 

0 • DOES "SCAN" TOOL DISPLAY COOLANTTEMPERATURE OF -30'C OR LESS? 

0 • DISCONNECT SENSOR. 
• JUMPER HARNESS TERMINALS TOGETHER. 
• "SCAN" TOOL SHOULD DISPLAY 130"C OR MORE. 

DOESIT? 

0 • JUMPER CKT 410 TO GROUND. 
• "SCAN" TOOL SHOULD DISPLAY OVER 130'C. 

DOES IT? 

OPEN SENSOR GROUND 
CIRCUIT, FAULTY CONNECTION 
OR FAULTY ECM. 

DIAGNOSTIC AID 

COOLANT SENSOR 

CODE 1515 INTERMITTENT. IF NO 
ADDITIONAL CODES WERE STORED, REFER 
TO "DIAGNOSTIC AIDS" ON FACING PAGE. 

FAULTY CONNECTION OR SENSOR. 

OPEN CKT 410, FAULTY 
CONNECTION AT ECM, OR 
FAULTYECM. 

TEMPERATURE TO RESISTANCE VALUES , 
{APPROXIMATE) 

'F ·c OHMS 

210 100 185 

160 70 450 

100 38 1,800 

70 20 3,400 

40 4 7,500 

20 -7 13,500 

0 -18 25,000 

-40 -40 100,700 

CLEAR CODES AND CONFIRM "CLOSED LOOP" OPERATION AND NO "CHECK ENGINE" LIGHT. 
9-28-88 

95 6026-6E 

1989 ISUZU "KT" TROOPER 



6E2-A-28 DRIVEABILITY AND EMISSIONS 

THROTnE 
POSITION 
SENSOR 

8-3-ll7 

fRO'NTVIEW 
OF CONNECTOR 

IDLE_,,,.+♦ A 

.... H► B 

w.o.rf'. -~.. c 

TO COOLANT 
SENSOR 

TO MAP 
SENSOR 

CODE 21 

.---- 452 BLK 

THROTTLE POSITION SENSOR (TPS) CIRCUIT 
(SIGNAL VOLTAGE HIGH) 

2.BL (VIN R) "KT" (TBI} 
Circuit Description: 

SENSOR 
~~GROUND 

8-26-88 
9S 5786-&E 

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 open throttle. 

The TPS signal is one of the most important inputs used by the ECM for fuel control and for most of the 
ECM control outputs. 

Test Description: Numbers below refer to circled 
numbers on the diagnostic chart. 
l. Code 21 will set if: 

• TPS signal voltage is greater than 2.5 volts. 
• All conditions met for 8 seconds. 
• MAP less 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 volts 
checks the sensor ground CKT. A faulty sensor 
ground will cause a Code 21. 

1989 ISUZU "KT" TROOPER 

Diagnostic Aids: 

A "Scan" tool reads throttle position in volts. 
Should read less than 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. 

An open in CKT 452 will result in a Code 21. 
Refer to "lntermittents" in Section "B". 



0 • THROTTLE CLOSED. 

DRIVEABILITY AND EMISSIONS 6E2-A-29 

CODE 21 
THROTTLE POSITION SENSOR (TPS) CIRCUIT 

(SIGNAL VOLTAGE HIGH) 
2.8L (VIN R) "KT" (TBI) 

DOES "SCAN" TOOL DISPLAY TPS OVER 2.S VOLTS> 

OISCONNECT SENSOR. "SCAN" TOOL SHOULD 
DISPLAY TPS BELOW .2 VOLT (200mV). 
DOESIT? 

PROBE SENSOR GROUND CIRCUIT 
WITH A TEST LIGHT CONNECTED TO 
8A TTERY VOLTAGE . 

FAULTY CONNECTION 
OR 
SENSOR. 

CODE 21 IS INTERMITTENT. IF NO ADDITIONAL CODES WERE 
STORED, REFER TO "DIAGNOSTIC AIDS" ON FACING PAGE. 

CKT 417 SHORTED TO VOLTAGE 
OR 
FAULTYECM. 

OPEN SENSOR GROUND CIRCUIT 
OR 
FAULTYECM. 

CLEAR CODES ANO CONFIRM "CLOSED LOOP" OPERATION AND NO "CHECK ENGINE" LIGHT. 
9·28-88 

956000-6£ 

1989 ISUZU "KT" TROOPER 
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6E2-A-30 DRIVEABILITY AND EMISSIONS 

ECM 

FRONT VIEW 
OF CONNECTOR 

TO COOLANT 
SENSOR 

~--4528LK 

THROTTLE 
POSITION 
SENSOR 

8-3-87 

TO MAP 
SENSOR 

SENSOR 
GROUND 

TPSSIGNAL 

C14 SV REFERENCE 

8-26-88 
955786-6£ 

CODE 22 
THROTTLE POSITION SENSOR (TPS) CIRCUIT 

(SIGNAL VOLTAGE LOW) 
2.BL (VIN R) "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 open throttle. 
The TPS signal is one of the most important inputs used by the ECM for fuel control and for most of the 

ECM control outputs. 

Test Description: Numbers below refer to circled 
numbers on the diagnostic chart. 
1. Code 22 will set if: 

• Engine is running 
• TPS signal voltage is less than about .2 volt for 

2seconds. 
2. Simulates Code 21: (high voltage) If the ECM 

recognizes the high signal voltage then the ECM 
and wiring are OK. 

3. This simulates a high signal voltage to check for 
an open in CKT 417. The "Scan" tool will not read 
up to 12 volts, but what is important is that the 
ECM recognizes the signal on CKT 417. 

4. There should be 5 volts at terminal "C" if 
measured with a DVM when ignUion is "ON." 

1989 ISU2U •Kr• TROOPER 

Diagnostic Aids: 

A "Scan" tool reads throttle position in volts. 
Should read less than 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. 

An open or short to ground in CKTs 416 or 417 
will result in a Code 22. 

If a Code 22 is also set check CKT 416 carefully for 
open or short to ground. 

Refer to "Intermittents" in Section "B". 



DRIVEABILITY AND EMISSIONS 6E2-A-31 

CODE 22 
THROTTLE POSITION SENSOR (TPS) CIRCUIT 

(SIGNAL VOLTAGE LOW) 

0 • THROTTLE CLOSEO. 
OOES "SCAN" OISPLAY TPS .2V(200 mV)OR BELOW? 

0 • OISCONNECT TPS SENSOR. 
o JUMPERCKTS416&417TOGETHER. 

"SCAN" SHOULO OISPLAY TPS OVER 4.0 V(4000 mV}. 
OOES IT? 

PROBE CKT 417WITH A TEST LIGHT 
CONNECTEO TO BATTERY VOLTAGE. 
"SCAN" TOOL SHOULD DISPLAY TPS OVER 
4.0V (4000 mV). 
DOES IT? 

CKT 416 OPEN OR SHORTED TO GROUNO 
OR 
FAULTY CONNECTION 
OR 
FAULTY ECM. 

2.8L (VIN R} "KT" (TBI) 

o CODE 2215 INTERMITTENT. 
IF NO ADDITIONAL CODES WERE STOREO, REFER TO 
"DIAGNOSTIC AIDS" ON FACING PAGE. 

REFER TO FACING PAGE FOR 
SPECIFIC INSTRUCTIONS. 

CKT 417 OPEN OR SHORTED TO GROUND, OR 
SHORTED TO SENSOR GROUNO CIRCUIT 
OR 
FAULTY ECM CONNECTION 
OR 
FAULTY ECM. 

CLEAR COOES ANO CONFIRM "CLOSEO LOOP" OPERATION ANO NO "CHECK ENGINE" LIGHT. 
9-29-88 

95 6030-6E 

1989 ISUZU "KT" TROOPER 



6E2-A-32 DRIVEABILITY AND EMISSIONS 

8-26-88 

VEHICLE 

SPEED 
SENSOR 

{PM 
GENERATOR) 

400YEL 

401 PPL 

SPEED 

BUFFER 

TOIP 

1----+----- YEL03 

ECM 

8-19-88 
9S 5727-6£ 

CODE24 
VEHICLE SPEED SENSOR (VSS) CIRCUIT 

2.8L (VIN R) "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 03 when drive wheels are turning. This pulsing action takes 
place about 2000 times per mile and the ECM will calculate 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 
numbers on the diagnostic chart. 
1. Code 24 will set if vehicle speed equals 0 mph 

when: 
• Engine speed is between 1200 and 4400 rpm 
• TPS is less than 2% (closed throttle) 
• Low load condition (high vacuum). Less than 

25kPa. 
• 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. 8-12 volts, at the lJP connector, indicates CKT 
yellow 03 is open between the lJP connector and 
the VSS, or there is a faulty vehicle speed sensor. 
A voltage of less than 1 volt, at the 1/P connector, 
indicates that CKT yellow 03 wire is shorted to 
ground. If, after 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 03 wire is grounded. If yellow 03 is not 
grounded, there is a faulty connection at the ECM, 
or a faulty ECM. 

1989 ISUZU "KT" TROOPER 

Diagnostic Aids: 

"Scan" should indicate a vehicle speed whenever 
the drive wheels are turning. 

If all OK, refer to "lntermittents" in Section "B". 
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DRIVEABILITY AND EMISSIONS 6E2-A-33 

CODE24 
VEHICLE SPEED SENSOR (VSS) CIRCUIT 

2.8L (VIN R} "KT" (TBI) 

NOTE: OISREGARD CODE 24 IF SET WHEN DRIVE WHEELS ARE NOT TURNING. 

• ASSUMES SPEEOOMETER IS WORKING OK. 
• RAISE ORIVE WHEELS. 
• WITH ENGINE IDLING IN GEAR, "SCAN" SHOULO 

OISPLAY MPH ABOVE 0. 
OOESIT? 

0 • IGNITION"OFF." 
• DISCONNECT V55 BUFFER 

COOE2415 INTERM!TTENT. IF NO 
AOOITIONAL CODES WERE STORED, 
REFER TO "DIAGNOSTIC AIDS• • IGNITION "ON." 

• BACK PROBE IP CONNECTOR TERMINAL 
VOLTMETER TO GROUNO. 

• SHOULO DISPLAY 10 VOLTS OR MORE. 
OOESIT? 

CIRCUIT YELLOW 03 OPEN BETWEEN IP 
CONNECTOR AND VSS BUFFER CONNECTOR OR 
FAULTY BUFFER. 

ON FACING PAGE. 

CIRCUIT YELLOW 03 SHORTEO TO GROUND, 
OPEN BETWEEN ECM AND IP CONNECTOR 
OR FAULTY ECM. 

CLEAR CODES AND CONFIRM "CLOSED LOOP" OPERATION AND NO "CHECK ENGINE" LIGHT. 
11-21-88 

95 5728-6£ 
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6E2-A-34 DRIVEABILITY AND EMISSIONS 

ECM 

TO EGRVALVE 
ENGINE 

VACUUM 

IGN. 

~ECM1 
10A l FUSE 

8-26-88 

I 
I 
I 
I 
I 

EGR 
SOLENOIO 

N.C. 

-------------, 
.i...::=~ : 

VENTFILTER 

I 
I 

CONTROL I 
CIRCUITRY : 

L------------------------------J 
EVRV SOLENOIO ASSY. 

BLKM/HT 125 J 
,__ __ 435GRN ---I 

1------ BRN ---I 

BLKM/HT l 
NOTUSEO --i 

10-3-88 
95 5729-6E 

CODE 32 
EGR SYSTEM FAILURE 

2.8L (VIN R) "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: 
• Vehicle speed is above 50 mph. 
• 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 
numbers on the diagnostic chart. 
1. With the ignition "ON," engine stopped, the 

solenoid should not be energized and vacuum 
should not pass to the EGR valve. Grounding the 
diagnostic terminal will energize the solenoid and 
allow vacuum to pass to valve. 

2. Checks for plugged EGR passages. If passages are 
plugged, the engine may have severe detonation 
on acceleration. 

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 ISUZU "KT"" TROOPER 

Diagnostic Aids: 

• Before replacing ECM, use an ohmmeter and 
check the resistance of each ECM controlled relay 
and solenoid coil. 
See ECM wiring diagram for coil terminal 
identification of solenoid(s) and relay(s) to be 
checked. 
Replace any solenoid where resistance measures 
less than 20 ohms. 
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DRIVEABILITY AND EMISSIONS 6E2·A·35 

IF ANY OTHER CODES ARE STOREO,DIAGNOSE THEM FIRST. 
If VEHICLE EXHIBITS A ROUGH OR INCORRECT IDLE, REPAIR 
IOLECOMPLAINTflRST. SEE SECTION "B". 

CODE 32 
EGR SYSTEM FAILURE 

2 BL (VIN R) "KT" (TBI) . 
• DISCONNECT EGR SOLENOID VACUUM HOSE (MANIFOLD 

SIDE). 
• CHECK VACUUM SOURCE TO SOLENOID{IF NOT OK, 

REPAIR). 
• CHECK VACUUM HOSE BETWEEN SOLENOID ANO VALVE 

FOR RESTRICTIONS. 
O INSTALL A HANO HELO VACUUM PUMP WITH GAGE ON 

MANIFOLD SIDE OF EGR SOLENOID. 

• IGNITION "ON" ENGINE STOPPEO . 

• DIAGNOSTIC TERMINAL GROUNDED . 
o A PPL Y VACUUM. 
• OBSERVE EGRVALVE. 
• VALVE SHOULD MOVE. OOESIT? 

• 

G:J • 
YES 

• 
• INSTALL A VACUUM GAGE IN 0 • PLUG VACUUM HOSE FROM THROTTLE BODY. 

VACUUM LINE AT VALVE. • REMOVE GROUND FROM DIAGNOSTIC TERMINAL. 

• REPEAT TEST. • START ANO IDLE ENGINE . 

• DOES GAGE INDICATE VACUUM? • LIFT UP ON EGR VALVE ANO OBSERVE IDLE. 

I I 

~ YES IDLE ROUGHENS NO CHANGE I • I • 
• DISCONNECT SOLENOID REPLACE 

0 • RECONNECT EGR SOLENOID . REMOVE EGR VALVE . CONNECTOR. EGR VALVE. • 
• PROBE HARNESS 

• CONNECT VACUUM GAGE TO • CHECK PASSAGES 

CONN ECTOR TERMINAL 
VACUUM HOSE AT EGR VALVE, FOR BEING PLUGGED. 

•A" WITH A TEST LIGHT 
• ENGINEATNORMALOPERATING IF NOT PLUGGED 

TO GROUND. 
TEMPERATURE. REPLACEEGRVALVE. 

• PUT TRANSMISSION IN GEAR . 
• • LIGHn Y ACCELERATE FROM A 

LIGHT"ON .. I LIGHT "OFF" I STOP. 
• OBSERVE VACUUM GAGE, 

• • SHOULD BE LESS THAN 10" 

CONNECT A TEST LIGHT REPAIR OPEN VACUUM. 

BETWEEN HARNESS II\ICKT439. 
CONNECTOR TERMINALS 
HA"'&"O". 

I 

LIGHT "ON" I LIGHT"OFf• ~ I NOTOK 

I • • 
• COIIINECTTESTLIGHT REPAIR OPEN NO TROUBLE FOUND. I OVER 10" 

BETWEEN HARNESS INGROUNO SEE "INTERMITTENTS" VACUUM 
CONNECTOR TERMINALS CKT. IN SECTION "B". I "A"&"B". 

• GROUND DIAGNOSTIC I REPLACE I 
TERMINAL . EGRFILTER. 

• 

LIGHT"ON" I LIGHT"OFF" 

• • 
REPLACE SOLENOID. I OPEN CKT 435 OR 

FAULTY ECM. SEE 
"DIAGNOSTIC AIDS" 
ON FACING PAGE. 

CONFIRM "CLOSED LOOp• OPERATION ANO 1'10 "CHECK ENGINE" LIGHT. 
9-28·88 

95 5619.fif 
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6E2-A-36 DRIVEABILITY AND EMISSIONS 

MAP SENSOR 

••• A B C 

TOTPS 
SENSOR 

ECM 

MANIFOLD 
ABSOLUTE --ilo-­
PRESSURE 
(VACUUM) '-----<>---- 416 GRN/YEL 

'-----------432 LT GRN 

'-------------4ssPNK 
SENSOR 

6-25-87 

7 GROUND 
B-28-88 

95 5787-6E 

CODE 33 
MANIFOLD ABSOLUTE PRESSURE (MAP} SENSOR CIRCUIT 

(SIGNAL VOLTAGE HIGH- LOW VACUUM) 
2.8L (VIN R} "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 
numbers on the diagnostic chart. 
1. Code 33 will set when: 

• Signal is too high, (kPa greater than 68 kPa), 
for a time greater than 5 seconds. 

• TPS less than 4%. 
Engine misfire or a low unstable idle may set Code 
33. Disconnect MAP sensor and system will go 
into backup mode. If the misfire or idle condition 
remains, see ''Symptoms" in Section "B". 

2. If the ECM recognizes the low MAP signal, the 
ECM and wiring are OK. 

19B9 ISUZU "KT" TROOPER 

Diagnostic Aids: 

If idle is rough or unstable refer to "Symptoms" in 
Section "B" for items which can cause an unstable 
idle. 

An open in CKT 455 or the connection will result 
ina Code 33. 

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. 

Refer to "lntermittents" 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 (VIN R) "KT" (TBI) 

o IF ENGINE IDLE 15 RDUGH, UNSTABLE OR INCORRECT, 
CORRECT BEFORE USING CHART. 
SEE SYMPTOMS IN SECTION 8. 

o ENGINE IDLING. 
o DOES "SCAN" DISPLAY A MAP OF 4.0 VOLTS OR OVER? 

o IGNITION "OFF". 
o DISCONNECT MAP SENSOR ELECTRICAL CONNECTOR. 
o IGNITION "ON". 
o "SCAN" SHOULD READ A VOLTAGE OF 1 VOLT OR LESS. 

DOESIT? 

o PROBE CKT 455 WITH A TEST LIGHT TO 12 VOLTS. 
o TEST LIGHT SHOULD LIGHT. 

DOESIT? 

PLUGGED OR LEAKING 
SENSOR VACUUM HOSE OR 
FAULTY MAP SENSOR. 

CDDE 33 IS INTERMITTENT. 
IF NO ADDITIONAL CODES WERE 
STORED, REFER TO "DIAGNOSTIC 
AIDS" ON FACING PAGE. 

CKT 432 SHORTED TO VOLTAGE, 
SHORTED TO CKT 416, OR 
FAULTY ECM. 

OPEN CIRCUIT 455. 

IGNITION "ON" ENGINE STOPPED VOLTAGES 

ALTITUDE 
Meters Feet 

Below305 
305--- 610 
610---914 
914--1219 

1219--1524 
1524--1B29 
1B29--2133 
2133--2438 
2438--2743 
2743--3048 

Below 1,000 
1,000--2,000 
2,000--3,000 
3,000--4,000 
4,000--5,000 
5,000--6,000 
6,000--7 ,000 
7 ,000--8,000 
8,000--9,000 
9,000--10,000 

VOLTAGE RANGE 

3.8---5.5V 
3;6---5.3V 
3.5---5.1V 
3.3•••5.0V 
3.2•••4.SV 
3.0•••4.6V 
2.9---4.5V 
2.8•••4.3V 
2.6---4.2V 
2.5---4.0V 

LOW ALTITUDE = HIGH PRESSURE = HIGH VOLTAGE 

75 3796-6E 
7-22-86 
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6E2-A-38 DRIVEABILITY AND EMISSIONS 

MANIFOLD 
ABSOLUTE_,... 
PRESSURE 
(VACUUM} 

MAP SENSOR 

••• A 8 C 

I 
TOTPS 
SENSOR 

ECM 

'-----------43HTGRN 

'-------------4ssPNK 
SENSOR 

6-25-87 

-::- GROUND 
8-28-88 

95 5787-6E 

CODE 34 
MANIFOLD ABSOLUTE PRESSURE (MAP} SENSOR CIRCUIT 

(SIGNAL VOLTAGE LOW- HIGH VACUUM) 
2.8L (VIN R) "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. 

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: N'umbers 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 position greater than 21% (over 1.5 

volts). 
2. If the ECM recognizes the high MAP signal, the 

ECM and wiring are OK. 
3, The "Scan" tool may not display 12 volts. The 

important thing is that the ECM recognizes the 
voltage as more than 4 volts, indicating that the 
ECM and CKT 432 are OK. 
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Diagnostic Aids: 

An intermittent open in CKT's 432 or 416 will 
result in a Code 34. 

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. 

Also CHART C-1D can be used to test the MAP 
sensor. 

Refer to "Intermittents" in Section "B". 

j;r 



DRIVEABILITY AND EMISSIONS 6E2-A-39 

CODE 34 
MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR CIRCUIT 

(SIGNAL VOLTAGE LOW- HIGH VACUUM) 
2.8L (VIN R) "KT" (TBI) 

ENGINE IDLING. 
DOES "SCAN" TOOL DISPLAY MAP VOLTAGE BELOW .25 VOLT? 

CODE 3415 INTERMITTENT. 0 • IGNITION"OFF." 
• DISCONNECT SENSOR ELECTRICAL CONNECTOR. IF NO ADDITIONAL CODES WERE 

STORED, REFER TO "DIAGNOSTIC 
AIDS" ON FACING PAGE. 

• JUMPER HARNESS TERMINALS "B" TO ·c·. 
• IGNITION "ON." 
• MAP VOLTAGE 5HOULDREADOVER4VOLT5. 

DOES IT? 

0 • IGNITION "OFF." 
• REMOVE JUMPER WIRE. 
• PROBE TERMINAL "B" (CKT 432) WITH A TEST 

LIGHT TO BATTERY VOLTAGE. 
• IGNITION "ON." 
• "SCAN" TOOL SHOULD READ OVER 4 VOLTS. 

DOESIT? 

5 VOLT REFERENCE CIRCUIT OPEN OR 
SHORTED TO GROUND OR FAULTY ECM. 

CKT432 OPEN 
OR 
CKT 432 SHORTED TO GROUND 
OR 
CKT 432 SHORTED TO SENSOR GROUND 
OR 
FAULTYECM. 

MAP SENSOR VOLTAGE VS. ALTITUDE WITH 
IGNITION "ON" AND ENGINE "OFF" 

ALTITUDE 
Meters Feet 

Below305 
305---610 
610---914 
914--1219 

1219--1524 
1524--1829 
1829--2133 
2133--2438 
2438--2743 
2743--3048 

Below 1,000 
1,000--2,000 
2,000--3,000 
3,000••4,000 
4,000··5,000 
5,000--6,000 
6,000--7 ,000 
7 ,000--8,000 
8,000--9,000 
9,000--10,000 

VOLTAGE RANGE 

3.8---5.5V 
3.6---5.3V 
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 

LOW ALTITUDE = HIGH PRESSURE = HIGH VOLTAGE 
B-4-88 

•753211-&E 
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6E2-A-40 DRIVEABILITY AND EMISSIONS 

2-27-87 

BLK/BLU 

"--- GRY 
CDNN 

DIST. {HEI) 
Q MODULE 

BLK/WHT 125 

GBRE 

'------430PNK/WHT 

424 ~<.- BLK/WHT 
SET TIMING/" • 

'--"Co,D:,:,N:,:,N~EC,,_T,_,O..,R,__ 453 RED/BLK 

ECM 

EST 

REFERENCE 

BYPASS 

DISTGND 

9-27-88 
95 5721-6E 

CODE 42 
ELECTRONIC SPARK TIMING (EST) CIRCUIT 

2.SL (VIN R) "KT" (TBI) 
Circuit Description: 

When the system is running on the ignition module, that is, no voltage on the bypass line, the ignition 
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 400 rpm), and bypass voltage applied, the EST should no longer be 
grounded in the ignition module so the EST voltage should be varying. 

If the bypass line is open or grounded, the ignition 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 ignition module will switch 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 
numbers on the diagnostic chart. 
1. 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. 

2. Checks for a normal EST ground path through the 
ignition module. An EST CKT 423 shorted to 
ground will also read less than 500 ohms; 
however, this will be checked later. 

3. 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". 
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4. The module did not switch and this step checks for: 
• EST CKT 423 shorted to ground. 
• 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 "lntermittents" in Section "B". 
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DRIVEABILITY AND EMISSIONS 6E2-A-41 

CODE42 
ELECTRONIC SPARK TIMING (EST) CIRCUIT 

2.SL (VIN R) "KT" (TBI) 

• ClEAR CODES. 
• IDLEENGINEFOR 1MINUTE OR UNTIL C0D£42 SETS. 

DOES COOE 42 SETI 

IGNITION "OFF". 
DISCONNECT ECM CONNECTORS. 

• IGNITION "ON". 
• OHMMETER SELECTOR SWITCH IN THE 1000 TO 2000 

OHMS RANGE. 
• PROBE ECM HARNESS CONNECTOR CKT 423 WITH AN 

OHMMETER TO GROUND. 
IT SHOULD READ LESS THAN 1000 OHMS. 
ooesm 

• PROSE ECM HARNESS CONNECTOR CKT 424 WITH 
A TEST LIGHT TO BATTERY VOLTAGE. 

• WITH OHMMETER STILL CONNECTED TO ECM HARNESS CKT 
423 AND GROUND. AGAIN PROBE ECM HARNESS CKT 424 
WITHTHE TESTllGHTCONNECTEDTD BATTERY VOLTAGE. 
(AS TEST LIGHT CONTACTS CKT 424, RESISTANCE SHOULD 
SWITCH FROM UNDER 1000 TO OVER 2000 OHMS,) 
OOESITI 

• DISCONNECTDIST.4-WAYCONNECTOR. NOTE 
OHMMETER THA TIS STILL CONNECTED TO CKT 423 AND 
GROUND, RESISTANCE SHOULD HAVE GONE HIGH (OPEN 
CIRCUIT). 
DOES IT? 

CKT 424 OPEN, f AUL TY 
CONNECTIONS OR FAULTY 
IGNITION MODULE. 

CKT423 
SHORTED TO 
GROUND. 

CODE 42 INTERMITTENT. REFER TO 
"DIAGNOSTIC AIDS" ON FACING PAGE. 

OPEN CKT 423, FAUL TY CONNECTION 
OR FAUL TY IGN!TIDN MODULE. 

• DISCONNECT IGNITION MODULE 4-wAY CONNECTOR. 

LIGHT"OFF" 

FAUL TY IGNITION 
MODULE. 

S • RECONNECT ECM AND IOlEENGINE FOR 
ONE MINUTE OR UNTIL CODE 42 SETS. 
DOES CODE SETI 

CODE 42 INTERMITTENT. 
REFER TO "DIAGNOSTIC 
AIDS" ON FACING PAGE. 

ClEAR CODES AND CONFIRM "CLOSED LOOP" OPERATION AND NO "CHECK ENGINE" LIGHT. 
9-28-88 

956027-6E 
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ECM 

BLK/BLU -TOTERM3MAINRELAY 
ESC 

MODULE 
4B5BLK 

486BRN -----------~ 

SPARK 
RETARD 
SIGNAL 
(ESC) 

496GRY 

2-12-117 

ENGINE 
GROUND 9-27-88 

95 5730-oE 

CODE43 
ELECTRONIC SPARK CONTROL {ESC) CIRCUIT 

2.8L (VIN R) "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 
rpm. 

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.O.T.). The ECM 
then checks the signal at "B7'' to see if a knock is detected. The functional check is performed once per start up 
and if knock is detected when coolant is below 95°C (194°F) the test has passed and the functional 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 
numbers on the diagnostic chart. 
1. If the conditions for a Code 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. 

2. This test will determine if the system is 
functioning at this time. Usually a knock signal 
can be generated by tapping on the right exhaust 
manifold. If no knock signal is generated try 
tapping on block close to the area of the sensor. 

3. Because Code 43 sets when the signal voltage on 
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 
ECM and wiring are OK. 

4. This test will determine if the knock signal is 
being detected on CKT 496 or if the ESC module is 
at fault. 
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5. If CKT 496 is routed to close to secondary ignition 
wires the ESC module may see the interference as 
a knock signal. 

6. 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 
functional test to fail. 

7. Contacting CKT 496 with a test light to 12 volts 
should generate a knock signal. This will 
determine if the ESC module is operating 
correctly. 

Diagnostic Aids: 

Code 43 can be caused by a faulty 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 ulntermittents" in Section t'B". 



DRIVEABIUTV AND EMISSIONS 6E2-A-43 

CODE 43 

0 • ENGINE IDLING . ELECTRONIC SPARK CONTROL (ESC) CIRCUIT 
• "SCAN" SET ON KNOCK SIGNAL. 2.8L (VIN R) "KT" (TBI} 

IS THERE A KNOCK SIGNAL INDICATED? 

• 

~ ~ 
0 • DISCONNECT ESC MODULE. 0 • ENGINE IDLING . 

• ENGINE IDLING. • TAP ENGINE BLOCK IN AREA OF KNOCK SENSOR . 

• PROBE HARNESS TERMINAL "C" (CKT • ISA KNOCKSIGNALINDICATEDWHILE TAPPING 
485) WITH A TEST LIGHT CONNECTED ON ENGINE? 
TO 12 VOLTS. 
AFTER 5 SECONDS, DOES "SCAN" GJ ~ DISPLAY A KNOCK SIGNAL 7 

• 0 s B • DISCONNECT ESC MODULE . CODE 43 IS INTERMITTENT. IF 

• PROBE HARNESS TERMINAL NO ADDITIONAL CODES WERE 
"D" (CKT 486) WITH A TEST STORED, REFER TO "DIAGNOS-
LIGHTTO 12 V. TIC AIDS" ON FACING PAGE. 

• IGNITION "ON." CKT 485 OPEN, 

• PROBE TERMINAL SHORTED TO 
"B" (CKT BUC/WHT GROUND,OR LIGHT "ON" I LIGHT "OFF" I 
125) WITH A TEST FAULTY ECM. • • 
LIGHT TO GROUND. 0 • RECONNECT ESC MODULE. REPAIR OPEN I 

• DISCONNECT KNOCK SENSOR. GROUND CKT 486. 

• ENGINE IDLING . 
• MOMENTARILY TOUCH KNOCK 

SENSOR HARNESS (CKT 496) WITH 
A TESTLIGHTTO 12V. 

• EACH TIME THE TEST LIGHT 
CONTACTS CKT 496, A KNOCK 
SIGNAL SHOULD BE GENERATED. 

o IS A KNOCK SIGNALINDICA TED 
WITH "SCAN?" 

• 

$ $ 
FAULTY CONNECTION AT SENSOR I 

CKT 496 OPEN, SHORTED TO 

OR FAULTY KNOCK SENSOR. GROUND, FAULTY CONNEC-
TION AT ESC MODULE, OR 

LIGHT"ON" I LIGHT "OFF" I 
FAULTY ESC MODULE. 

• • 

0 • REMOVE CKT 496 FROM CONNECTOR . OPEN CKT BLK/WHT 125 I 
• RECONNECT ESC MODULE . 

• ENGINE IDLING . 
IS THERE A KNOCK SIGNAL INDICATED? 

• 
B s 

FAULTY CONNECTION 0 • IF AN AUDIBLE KNOCK CAN BE HEARD, 
OR ESC MODULE. REPAIR INTERNAL 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 
IS CORRECT, REPLACE KNOCK SENSOR. 

8-19-88 
9S 5731-6E 
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6E2-A-44 DRIVEABILITY AND EMISSIONS 

ECM 

~--<~-------------- YELJBLU412 0 2 SENSOR 
SIGNAL 

OXYGEN(02 )SENSOR 

EXHAUST 

7-30-87 

ENGINE 

GROUNO 

0 2 GROUNO 
CIRCUIT 

8-29-88 
95 5692-6E 

CODE44 
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 volt.) The 02 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 02 sensor signal voltage 

onCKT412. 
• 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. 
• Q2 Sensor Wire. 

m1spositioned and 
manifold. 

Sensor pigtail may be 
contacting the exhaust 

• Check for intermittent ground in wire between 
connector and sensor. 
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• 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 Iniector(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. 
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DRIVEABILITY AND EMISSIONS 6E2-A-45 

CODE44 
OXYGEN SENSOR CIRCUIT 
(LEAN EXHAUST INDICATED) 
2.8L {VIN R) ,.KT" (TBI) 

0 • RUN WARM ENGINE (75'C/167'FT095'C/203'F) AT1200RPM. • 
• DOES "SCAN" TOOLINOICATE 0 2 SENSOR VOLTAGE FIXED BELOW .35 VOLT (350 mV)? 

• DISCONNECT 0 2 SENSOR. 
• WITH ENGINE IDLING, "SCAN" TOOL SHOULD 

DISPLAY 0 2 SENSOR VOLTAGE BETWEEN ,35 VOLT 
ANO .55 VOLT (350 mV ANO SSO mV). 
OOESIT? 

REFER TO "DIAGNOSTIC 
AIDS" ON FACING PAGE. 

CODE 4415 INTERMlTTENT. 
If NO AOO!TIONAL CODES WERE 
STORED, REFER TO "DIAGNOSTIC 
AIOS" ON FAONG PAGE. 

Cl(T 412 SHORTED TO 
GROUNOORFAULTY ECM. 

CLEAR CODES ANO CONFIRM "CLOSED LOOP" OPERATION ANO NO "CHECK ENGINE" LIGHT. 9-28-88 
956025-H 
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6E2-A-46 DRIVEABILITY AND EMISSIONS 

ECM 

,---(!~------------- YEIJBLU412 O2 SENSOR 
SIGNAL 

EXHAUST 

7-JG-87 

ENGINE 

GROUNO 

02 GROUND 
CIRCUIT 

8-29-88 
9S 5692-6£ 

CODE45 
OXYGEN SENSOR CIRCUIT 
(RICH 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 volt.) The 02 sensor varies the voltage within a range of 
about l 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 45 is set when the 02 sensor signal voltage or 

CKT412. 
• Remains above . 7 volt for 50 seconds; and in 

"Closed Loop." 
• Engine time after start is 1 minute or more. 
• Throttle angle greater than 2% (about .2 volt 

above idle voltage) but less than 25%. 

Diagnostic: Aids: 

Using the "Scan," observe the block learn values at 
different rpm conditions to determine when the Code 
45 may have been set. If the conditions for Code 45 
exists, The block learn values will be around 115. 
• Fuel Pressure. System will go rich if pressure is too 

high. The ECM can compensate for some increase. 
However, ifit gets too high, a Code 45 may be set. 
See "Fuel System Diagnosis" CHART A-7. 

• Leakinginiector. SeeCHARTA-7. 
• Check for fuel contaminated oil. 
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• 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 result in a 
higher than actual engine speed signal. The ECM 
then delivers too much fuel, causing system to go 
rich. Engine tachometer will also show higher than 
actual engine speed, which can help in diagnosing 
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 
system to go rich. Disconnecting the MAP sensor 
will allow the ECM to set a fixed value for the 
sensor. Substitute a different MAP sensor if the 
rich condition is gone while the sensor is 
disconnected. 

• TPS. An intermittent TPS output will cause the 
system to go rich, due to a false indication of the 
engine accelerating. 



DRIVEABILITY AND EMISSIONS 6E2-A-47 

CODE45 
OXYGEN SENSOR CIRCUIT 
(RICH EXHAUST INDICATED) 
2.8L (VIN R) "KT" (TBI) 

• RUN WARM ENGINE (75'Cl167'f TO 9S"Cl203'F) AT 1200 RPM. 

0 • DOES "SCAN" TOOL DISPLAY 0, SENSOR VOLTAGE FIXED ABOVE .75 VOLT (750 mV)? 

• DISCONNECT 02 SENSOR AND JUMPER 

HARNESS CKT 412 TO GROUND. 

• "SCAN" TOOL SHOULD DISPLAY 02 

BELOW .35 VOLT (350 mV). 

DOESIT? 

REFER TO "DIAGNOSTIC 

AIOS" ON FACING PAGE. 

CODE 45 IS INTERMITTENT. 

IF NO ADDITIONAL CODES WERE 

STORED, REFER TO "DIAGNOSTIC 

AIOS" ON FACING PAGE. 

CLEAR CODES AND CONFIRM "CLOSED LOOP" OPERATION ANO NO "CHECK ENGINE" LIGHT. 

9-28-a8 

9S 6024-6E 
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6E2-A-48 DRIVEABILITY AND EMISSIONS 

TO 
!GN 

FUEL PUMP 
FUSE 

20A 

BLK/BLU 125 

D- BLK/RE085 

FUELPUMP 

,------- BLK/PNKS 

TESTLEAO 

FUEL 
PUMP 
RflAV 

BLK450 

FUEL PUMP 
(INT~· 

_[ BLK 085 ~ BLKIYEL 125 

.,,,.. 
---- BLK/ORN 85 

BLKIWHT 085 

15A 

ITGON ~ BLK/PNK05 

~ ~ BLUIBLK03 

-,,,.. Oil PRESSURE 
SWlTCI! 

FUEL PUMP 
BACK-UP 

RELAY 
BLK/YEL085 

CODE 54 
FUEL PUMP CIRCUIT 

(LOW VOLTAGE) 
2.8L (VIN R) "KT" (TBI) 

Circuit Description: 

ECM 

FUEL 
PUMP 
RELAY 
DRIVE 

9-30-88 
9S 5725•6E 

When the ignition switch is turned "ON," the electronic control module (ECM) will aetivate 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. 

lfthere 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 switch which activates the back up relay circuit. 

Diagnostic Aids: 

An inoperative fuel pump relay can result in long 
cranking times, particularly if the engine is cold or 
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. 
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Intermittent problems may be caused by: 
• Poor wiring connections 
• Corrosion 
• All connections should be checked visually 



DRIVEABILITY AND EMISSIONS 6E2-A-49 

o IGNITION "OFF" FOR 10 SECONDS. 
CODE 54 

• IGNITION "ON"'. FUEL PUMP CIRCUIT o LISTENFORIN-TANKFUELPUMP. 
(LOW VOLTAGE) • PUMP SHOULD RUN FOR 2 SECONDS AFTER IGNITION "ON". 

DOES IT? 2.8L (VIN R) "KT" (TBI) 
I 
~ YES I 

o IGNITION "OFF". o CLEAR CODES. 

• START AND RUN ENGINE FOR 10 SECONDS • USING A FUSED JUMPERWIRE,CONNECTFUEL PUMP 
• ENGINE "OFF" FOR 10 SECONDS TEST CONNECTOR TO 12 VOLTS. 
o STARTENGINE AND RUN FOR 10 SECONDS. • DOES PUMP RUN? 

DOES CODE 54 SET? 
I 

~ ~ $ $ 
• IGNITION "OFF". o DISCONNECTFUEL PUMP o ATTHEECM, BACK PROBE CODE 5415 INTER-
• FROM BACK SIDE OF FUSE RELAY. BLK/ORN CKT 85 WITH A MITTENT. REFER TO 

PANEL PROBE CKT o USING THE FUSED JUMPER TEST LIGHT TO GROUND. DIAGNOSTIC AIDS. 
BLK/PNK 5 WITH A TEST WIRE, CONNECT CKT o IGNITION "OFF" FOR 10 
LIGHT TO GROUND. BLK/ORN 85 TO 12 VOLTS. SECONDS. 

• IGNITION "ON" DOES PUMP RUN? o NOTE LIGHT WITHIN 2 
• SHOULD HAVELIGHTFOR SECONDS AFTER IGNITION 

2 SECONDS. "ON". 

I I 
LIGHT "ON" I LIGHT "OFF" [$] [$ LIGHT "ON" I LIGHT "OFF" I 
IGNITION "OFF" REPAIR I FAULTY CONNECTION AT I I OPEN CKT BLK/ORN I CONNECTTEST OPEN IN FAULTY I OPEN CKT BLK/ORN ECM OR FAULTY ECM. 85TOECM. LIGHT BETWEEN CKT RELAY 85, FAULTY IN-TANK 
CKTSWHT5& BLK/PNK 5. PUMP OR FAULTY 
450 BLK. PUMP GROUND. 
IGNITION "ON" 
LIGHTFOR2 
SECONDS. 

LIGHT "ON" I LIGHT "OFF" I 
• 

REPAIR OPEN CKT450. I CODE 5415 INTERMITTANT 
REFER TO DIAGNOSTIC 
AIDS ON FACING PAGE. 

NOTE: IF ORIGINAL COMPLAINT WAS "EXTENDEO 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 . 
• DOES IT? 

El ~ o RECONNECT FUEL PUMP RELAY. 

• IGNITION "OFF" . I FAULTY OIL PRESSURE SWITCH OR BACK UP RELAY I • PROBE FUEL PUMP TEST TERMINAL WITH A 
TEST LIGHT TO GROUND. 

LIGHT"OFF" I I LIGHT "ON" I 
FUEL PUMP CIRCUIT OK I FAULTY OIL PRESSURE SWITCH I 9-28-88 

95 5732-&E 
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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. IF OK, REPLACE 
PROM, CLEAR MEMORY AND RECHECK. IF CODE 51 REAPPEARS, REPLACE ECM. 

CLEAR ALL COOES AND CONFIRM "CLOSED LOOP" OPERATION AND NO "CHECK ENGINE" LIGHT 

CODE 52 
CALPAK ERROR 

(FAULTY OR INCORRECT CALPAK) 

CHECK THAT All PINS ARE FULLY INSERTED IN THE SOCKET. IF OK, REPLACE 
CALPAK, CLEAR MEMORY AND RECHECK. IF CODE 52 REAPPEARS, REPLACE ECM. 

CLEAR ALL CODES AND CONFIRM "CLOSED LOOP" OPERATION AND NO "CHECK ENGINE" LIGHT 

CODE 55 
ECM ERROR 

I REPLACE ELECTRONIC CONTROL MODULE (ECM). I 

CLEAR ALL CODES AND CONFIRM "CLOSED LOOP" OPERATION AND NO "CHE(K ENGINE" LIGHT 
9·28-88 

9S6028·6E 
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DRIVEABILITY AND EMISSIONS 6E2-B·1 

Before Starting 

SECTION B 
SYMPTOMS 

TABLE OF CONTENTS 
•••••••••••••••••••• * ••••••••••••••••••••••••••••• 

lntermittents ................................................... . 
Hard Start ........................................................ . 
Surges and/or Chuggle ............................................... . 

Lack of Power1 Sluggish, or Spongy .......................... • •••••• • .... . 
Detonation/Spark Knock •....••••••••••••••.•••••••••••••••.••••••.• 
Hesitationl Sag, Stumble ••••.••••••••••••••••••••••.•••••••.•••••••• 
Cuts Out, Mtsses ................................................... . 
Poor Fuel Economy ............................................... . 
Rough, Unstable, or Incorrect Idle, Stalling .................................... . 

Excessive Exhaust Emissions or Odors . . . . . . . . . . . . . .. . . . . . . . . . . . .. . .. . . . . . . .. . 
Dieseling, Run~On ................................................... • 
Backfire . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 
CHART B-1, Restricted Exhaust System Check-All Engines . . .. . . . . . . . . . . . . . . . . . . . . 

BEFORE STARTING 

This check should include: 

Page B-1 
Page 8-2 
Page8•2 
Page 8·3 
Page B-3 
Page 8-4 

Page 8-4 
Page 8•4 
Page B-5 
Page B-5 
Page 8-6 
Page B•6 
Page B•6 
PageB-7 

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. 

• Vacuum hoses for splits, kinks, and proper 
connections, as shown on Emission Control 
Information label. 

If the ENGINE CRANKS BT:T WILL NOT 
RUN, see CHART A-3. 

Several_ of the following symptom procedures 
call for a careful visual (physical) check. 

The importance of this step cannot be stressed 
too strongly - it can lead to correcting a problem 
without further checks and can save valuable time. 

• 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 following 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 
ff 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. 
• 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 
insure proper contact tension. 
Poor terminal to wire connection. This 
requires removing the terminal from the 
connector body to check as outlined in the 
Introduction to Section tt6E". 

• 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 abnormal voltage 
reading, when the problem occurs, indicates the 
problem 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." Code 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 hy: 
Electrical system interference caused by a 
defective relay, ECM driven solenoid, or switch. 
They can cause a sharp electrical surge. 
Normally, the problem will occur when the 
faulty component is operated. 

- Improper installation of electrical options, such 
as lights, 2-way radios, etc. 

- 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. 
Ignition secondary shorted to ground. 
CKTs BLU/PNK 03 ("Check Engine" light) or 
451 (Diagnostic Test) intermittently shorted to 
ground. 
ECM power grounds. 

HARD START 

Definitiom Engine cranks OK, but does not start for a long time. Does 
eventually run, or may start but immediately dies. 

• CHECK: 
- For water contaminated fuel. 

Fuel system pressure CHART A-7. 
- TPS for sticking or binding should read less than 

1.25 volts on a "Scan" tool. 
No crank signal; see CHART C-lB. 

- 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 condition: 
L Ignition "OFF." 
2. Disconnect fuel line at the filter. 
3. Remove the tank filler cap . 
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4. Connect 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 coil connections. 
Moisture in distributor cap. 
Spark plugs, wet plugs, cracks, wear, 
improper gap, burned electrodes, or heavy 
deposits. 

• If engine starts but then, immediately stalls, 
open distributor bypass 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 VSS 
matches vehicle speedometer. See "Special 
Information," Section "6E". 

• CHECK: 
For intermittent EGR at idle. See appropriate 
CHART C-7. 

- Ignition timing, See Emission Control 
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. 

• Inspect oxygen sensor for silicon contamination 
from fuel, or use of improper RTV sealant. The 
sensor may have a white, powdery coating 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 cracks, 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. 

• Compare 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 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 
CHARTA-3. 

• CHECK: 
- Ignition timing. See Emission Control 

Information label. 
For restricted fuel filter, contaminated fuel or 
improperfuelpressure. See CHART A-7. 
ECMgrounds. 
EGR operation for being open, or partly open, all 
the time-CHARTC-7. 
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 
"6A". 
Secondary ignition voltage, using a scope or ST-
125. 
Proper operation of EST. See Section "C4». 

• Check exhaust system for restriction, See 
CHARTB-1: 
L 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 vacuum 
reading. 

3. Increase rpm slowly to 2500 rpm. Note 
vacuum reading at steady 2500 rpm. 

4. If vacuum at 2500 rpm decreases more than 
3" from reading at 1000 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 disconnected, check 
valve timing. 
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6E2-B-4 DRIVEABILITY AND EMISSIONS 

DETONATION/ SPARK KNOCK 

Definition: A mild to severe ping, usuaJly worse under acceleration. The engine 
makes sharp metallic knocks that change with throttle opening. 

• 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. 

e 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 ofThermac. 
Fuel system for low pressure. See CHART A-7. 

• 
• 

Check EGR system for not opening - CHART C-7. 
For incorrect basic engine parts such as cam, 
heads, pistons, etc. 
Excessive oil entering combustion chamber. 
Remove carbon with top engine cleaner. FoJlow 
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 

. CHARTA-3. 

HESITATION, SAG, STUMBLE 
Definition: Momentary Jack ofresponse as the accelerator is pushed down. Can occur 

at all car speeds. U suaJly 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 foJlows engine speed, 

usuaJly more pronounced as engine load increases. The 
exhaust has a steady spitting sound at idle or low speed. 

• Perform careful visual (physical) check, as check for spark, on the suspected cylinder(s) with J 
described at start of Section "B". 26792 (ST-125) spark tester or equivalent. If no 

• If ignition system is suspected of causing a miss spark, see Section "6D" for Intermittent Operation or 
at idle or cutting, out under load: Miss. If there is spark, remove spark plug(s) in these 

• Check for missing cylinder by: cylinders and check for: 
1. Disconnect !AC motor. Start engine. Cracks 

Remove one spark plug wire at a time, using Wear 
insulated pliers. Improper gap 

2. If there is an rpm drop, on aJI cylinders, Burned electrodes 
(equal to within 50 rpm), go to ROUGH, Heavy deposits 
UNSTABLE, OR INCORRECT IDLE, OR Perform compression check on 
STALLING symptom. Reconnect !AC motor. questionable cylinder. 

3. If there is no rpm drop on one or mor.e • Check wire resistance (should not exceed 30,000 
cylinders, or excessive variation in drop, ohms), also, check rotor and distributor cap. 
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• If the previous checks did not find the problem: 
Visually inspect ignition system for moisture, 
dust, cracks, burns, etc. Spray plug wires with 
fine water mist to check for shorts. 

• Fuel System - Plugged fuel filter, water, low 
pressure. See CHART A-7. 
Perform compression check. 
Valve Timing. 
Remove rocker covers. Check for bent pushrods, 
worn rocker arms, broken or weak valve springs, 
worn camshaft lobes. Repair as necessary. See 
Section "6A". 

DRIVEABILITY AND EMISSIONS 6E2-B-5 

• If there is spray from only one iajector, 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 
CHARTA-3. 

POOR FUEL ECONOMY 
Definition: Fuel economy, as measured 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: 
• Engine thermostat for faulty part (always open) 

or for wrong heat range. 
Fuel Pressure. See CHART A-7. 

• Check owner's driving habits. 
Is NC "ON" full time (Defroster mode "ON")? 
Are tires at correct pressure? 
Are excessively heavy loads being carried? 
Is acceleration too much, too often? 
Suggest driver read "Important Facts on Fuel 
Economy" in Owner's Manual. 

• Perform "Diagnostic Circuit Check." 
• Check air cleaner element (filter) for dirt or 

being plugged. 
• Check for proper calibration of speedometer. 

• Visually (physically) Check: 
- Vacuum hoses for splits, kinks, and proper 

connections, as shown on Vehicle Emission 
Control Information label. 
Ignition wires for cracking, hardness, and proper 
connections, 

• Check Ignition timing. See Emission Control 
Information label. 

• Remove spark plugs. Check for cracks, wear, 
improper gap, burned electrodes or heavy deposits. 
Repair or replace, as necessary. 

• Check compression. See Section "6A". 
• Check for dragging brakes. 
• Suggest owner fill fuel tank and recheck fuel 

economy. 
• Check for exhaust system restriction. 

See CHART B-1. 

ROUGH, UNSTABLE, OR INCORRECT IDLE, STALLING 
Definition: The engine 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 enough to cause stalling. Engine idles at incorrect speed. 

• CHECK: 
Ignition timing. See Emission Control 
Information label. 
For injector(s) leaking. Check Fuel Pressure 
CHARTA-7. 
!AC· See CHART C-2C. 
If a sticking throttle shaft or binding linkage 
causes a high TPS voltage (open throttle 
indication), the ECM will not control idle. 
Monitor TPS voltage. "Scan" and/or voltmeter 
should read Jess than 1.25 volts with throttle 
closed. 

- Vacuum leaks can cause higher than normal 
idle. 
EGR "ON," while idling, will cause roughness, 
stalling, and hard starting. CHART C-7. 
Battery cables and ground straps should be clean 
and secure. Erratic voltage will cause IAC to 
change its position, resulting in poor idle quality. 
IAC valve will not move, if system voltage is 
below 9, or greater than 17.8 volts. 
Use "Scan" tool to determine if ECM is receiving 
NC request signal. 
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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. 
NC 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." • If the system is running rich, (block learn 
• IF TEST SHOWS EXCESSIVE CO AND HC, less than 118), refer to "Diagnostic Aids" on 

(or also has excessive odors): facing page of Code 45. 
• Check items which cause car to run RICH. • IF TEST SHOWS EXCESSIVE NOx: 

• Make sure engine is at normal • Check items which cause car to run LEAN, 
operating temperature. or to run too hot. 

• CHECK: EGR valve for not opening. See CHART 
Fuel pressure. See CHART A-7. C-7. 
Incorrect timing. See Vehicle Emission Vacuum leaks. 
Control Information label. Coolant system and coolant fan for 
Canister for fuel loading. See CHART C-3. proper operation. See CHART C-12. 
PCV valve for being plugged, stuck, or Remove carbon with top engine cleaner. 
blocked PCV hose, or fuel in the crankcase. Follow instructions on can. 
Spark plugs, plug wires, and ignition Check ignition timing for excessive base 
components. See Section "6D". advance. See Emission Control 
Check for lead contamination of catalytic Information label. 
converter (look for removal of fuel filler • If the system is running lean, (block learn 
neck restrictor). greater than 138), refer to "Diagnostic Aids" on 
Check for properly installed fuel cap. 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 
Definition: Fuel ignites in intake manifold, or in exhaust 

system, making a loud popping noise. 

• CHECK: 
EGR operation for being open all the time. See 
CHARTC-7. 
Output 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: 

CHECK AT A. I. R. PIPE: 
1. Remove the rubber hose at the exhaust 

manifold A.LR. 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. 

DJ GAGE 

W HOSE AND NIPPLE ADAPTER 

W A.I.A. PIPE (EXHAUST PORT) 

W CHECK VALVE 

DIAGNOSIS: 

7S 3363 6E 

OR CHECK AT 02 SENSOR: 
1. Carefully remove 02 sensor. 
2. Install Borroughs exhaust backpressure 

tester (BT 8515 or BT 8603) or equivalent in 
place ofO2 sensor (see illustration). 

3. After completing test described below, be 
sure to coat threads of 02 sensor with anti­
seize compound prior to re-installation. 

DJ EXHAUST MANIFOLD 

W OXYGEN 1O,I SENSOR 

W BACK PRESSURE GAGE 
7S 3338 6E 

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). 

2. 
3. 
4. 
5. 

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 
restricted and should be replaced using current recommended procedures. 

12-5-88 
95-6329-6E 
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6E2-C-1 DRIVEAl':IILITY AND EMISSIONS 

I SECTION C 
COMPONENT SYSTEMS 

Section C provides information on the following: 
• General description of components and systems. 

" On-vehicle service. 

• Part names and group numbers. 

• Diagnostic charts. These include 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 being diagnosed. 

Following are the sub-section identification and the system covered: 

• C1 Electronic Control Module (ECM) and Sensors • • • • • • • • • • • • • • • • • • • • • • • • Page C1-1 

• C2 Fuel Metering System • • • • • • • .. • • . . • • • . • • • .. . • • . .. • • • • • • • • • • • • .. .. Page C2-1 

• C3 Evaporative Emtssion Control System {EECS) ............... ., ........... .. 

• C4 Ignition System/(EST) 

• cs Electronic Spark Control (ESC) System ..................... ., ............. . 

• C6 Air Management System 2.8L Engine 

• C7 Exhaust Gas Recirculation (EGR) System .................................. . 

• C10 ECM Controlled Air Conditioning 

• C13 Positive Crankcase Ventilation (PCV) ....... '"' .................................... .. 

• C14 Thermostatic Air Cleaner (THERMAC) ................................................... 

DIAGNOSTIC CHARTS 

Page C3·1 

PageCil-1 

Page C5•1 

PageC6-1 

Page C7-1 

Page C10·1 

PageCB-1 

Page C14·1 

The Diagnostic Charts for each system 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 Crank Signal ........ ,,. • .. • .. .. .. • .. • .. .. • .. .. .. .. • • • • • • .. .. • • . .. • . . .. .. .. Pagec1 .. 10 

111 ChartC-1D 

111 ChartC-2C 

to ChartC-4B 

II ChartC-5 

• ChartC-6 

II ChartC-7 

• ChartC·10 

MAP Output Check ............. ♦ ....... ♦ ..... ♦ ................... ♦ .. 

Idle Air Control (IAC) Valve Check ................... ., ... ., ............. . 

Ignition System Check ........ ., ..................... ., ....................... .. 

Electronic Spark Control (ESC) System Check ••••••••••••••••••• 

Air Management Check (Electronic Air Control Valve) ••••••••••••• 

EGR System Check "' ...... ., ...... ., ...................... ., .................. $ .. 

A/C Clutch Control Circuit Diagnosis ............. ,., .. "' ............... ., .. .. 
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PageC1-12 

Page C2-16 

Page C4-4 

Page C5•4 

Page C6-6 

Page C7-4 

Page C10-2 
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DRIVEABILITY AND EMISSIONS 6E2-C1-1 

SECTION C1 
ELECTRONIC CONTROL MODULE (ECM) AND SENSORS 

CONTENTS 

GENERAL DESCRIPTION . • • . • • • • • • . • C1-1 
ELECTRONIC CONTROL MODULE (!:CM) • C1·1 
PROM • .. • • • . • • . • • • • • • .. • • • . • • C1-1 
CALPAK •••••••••••• ., • • • • • • • • C1-2 
ECM FUNCTION • • • • • • • • • • • • • • • • C1-2 
INFORMATION SENSORS •••••••••• C1·2 

Engine Coolant Temperature Sensor • C1·2 
MAP Sensor • • • • • • • • • • • • .. • • • • C1 .. 2 
Oxygen (02) Sensor • • • • • • • • • • • • C1-3 
Throttle Position Sensor {TPS) • • • • • Ct-3 
Knock Sensor • • . • • • • • • • • • • • • • c1 .. 4 
Crank Signal ••••••••••••• ,. • • C1-4 
A/C Request Signal • • • • • • • • • • • • C1•4 
Vehicle Speed Sensor (VSS) • • • • • • . C1•4 
Distributor Reference Signal • • • • • • Ct-4 

DtAGNOSIS ••••••••••••••••••• ,. C1-4 
ECM • .. • • • • • • • .. • • • • • • • .. • • • • .. C1-5 
PROM ................. ,. ••• ,. • • • C1-5 

GENERAL DESCRIPTION 

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 circuit board, 

The Electronic Control Module (ECM) (Figure Cl-
1), located under the center console tray, is the control 
center of the fuel injection system, H constantly looks 
at the information from various sensors, and controls 
the systems that affect 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 INPUTS 
Coolant Temperature Sensor •••••• 
MAP Sensor ................. . 
Oxygen ( 02) Sensor • • • • • • • • • ••• 
Throttle Position Sensor (TPS) ••••• 
Vehicle Speed Sensor (VSS) ••••••• 
A/C Request Signal ............ . 
Distributor Reference Signal •••••• 
Knock Signal ................ . 

ON .. CAR SERVICE .................. . 
ELECTRONIC CONTROL MODULE (!:CM) • 
PROM ........... • • • • • • • • • • • • 

Functional Check 
CALPAK ••••••••••••• ., ....... . 
COOLANT SENSOR ••••••••• , •••• 
MAP S!:NSOR ••••••••••••••••• 
02 SENSOR ••••••••••••••••••• 
THROTTLE POSITION SENSOR (TPS) •••• 

C1·5 
C1·5 
C1•5 
C1-5 
C1-5 
C1•5 
C1·5 
C1•5 
C1·5 
Ct-6 
C1-6 
C1·6 
C1-7 
C1-8 
C1-8 
C1-8 
C1-9 
C1-9 

CT] ECM OJ PROM ACCESS COVER 

[I] ECM HARNESS 
CONNECTORS TO ECM 

4S 1196-6£ 

Figure C1·1 • Electronic Control Module (ECM) 2.8L 

To allow one model of ECM to be used for many 
different cars, a device called a Calibrator (or PROM) 
(Programmable Read Only Memory) is used (see 
Figure Cl-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 cheek 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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rn--.... 0' [TI 
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OJ ECM [TI PROM CARRIER m PROM{ENG!NECALIBRATOR) m CALPAK 

451217-6E 

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 
start and run condition. The CALP AK 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, even an ordinary shop 
voltmeter will not give an accurate reading because 
its resistance is too low. Therefore, a 10 megohm 
input impedance digital voltmeter 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 Sensor 

The coolant sensor (Figure Cl-3) is a thermistor (a 
resistor which changes value based on temperature) 
mounted in the engine coolant stream. Low coolant 
temperature produces a high resistance (100,000 ohms 
at -40"C/-40"F) while high temperature causes low 
resistance (70 ohms at 130°C/266°F). 

The ECM supplies a 5-volt signal to the coolant 
sensor through a resistor 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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1 ENGINE COOLANT TEMPERATURE SENSOR 

2 HARNESS CONNECTOR TO ECM 

4-2-85 3 LOCKING TAB •ss 1640-6EA 

Figure C1-3 • Engine Coolant Temperature Sensor 

SENSOR 

[iJ MANIFOLD VACUUM TUBE 

[!] ELECTR!CALCONNECTOR 

4-23-87 

Figure C1•4 • MAP Sensor 

tbe 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 l:o either repairing 
a wiring problem or replacing the sensor, to properly 
repair a problem. 

MAP Sensor 

The Manifold Absolute Pressure (MAP) sensor 
(Figure Cl-4) 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 output, while a wide­
open throttle would produce a high output. This high 
output is produced because the pressure inside the 
manifold is the same as outside the manifold, so you 
measure 100% of outside air pressure. Manifold 
Absolute Pressure (MAP) is the OPPOSITE of what 
you would measure on a vacuum gage. When 



manifold pressure is high, vacuum is low. The MAP 
sensor is also used to measure barometric pressure 
under certain conditions, which allows the ECM to 
automatically adjust for different altitudes. 

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 
monitoring 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 Code 34. 

Oxygen (Qi) Sensor 

The exhaust oxygen sensor is mounted in the 
exhaust system where it can monitor 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 02 - lean mixture) to .9 
volt (low 02 - rich mixture). 

By monitoring the voltage output of the 02 sensor, 
the ECM will know what fuel mixture command to 
give to the injector (lean mixture-low voltage-rich 
command, rich mixture-high voltage-Jean 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 02 sensor circuit, 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. 

0 EXHAUST OXYGEN (0,) 
SENSOR 

10-2-86 
• 4$ 0078-6( 

Figure C1-5- ElChaust OlCygen (02) Sensor 
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Throttle Position Sensor (TPS) 

The Throttle Position Sensor (TPS) is connected to 
the throttle shaft on the TBI unit (see Figure Cl-6 ). It 
is 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 he 
approximately 4.5 volts. 

By monitoring the output voltage from the TPS, 
the ECM can determine fuel delivery based on throttle 
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 iajector, and an unstable idle, because the ECM 
thinks 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. 

[IT] LEVER - THROTTLE POSITION SENSOR 

[g] SCREW ASSEMSL Y - T.P.S. A TT ACHING 

IT[j REATAINER-T.P.S. ATTACHING SCREW 

[]!) SENSOR -THROTTLE POSITION 

5S 1692-liE 

FigureC1-6 -Throttle Position Sensor(Typical) 
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Knock Sensor 

The knock sensor is mounted in the engine block. 
When abnormal engine vibrations (spark knock) are 
present, the sensor produces a voltage signal, which is 
sent to the ESC module. 

See Section "C5" for further information on the 
electronic spark control (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 is in the Starting Mode. 

If this signal is not available, car may be hard to 
start in extremely cold weather. 

A/C Request Signal 

This signal tells the ECM that the A/C selector 
switch is turned "ON," and that the high side low 
pressure switch is closed. The ECM uses this to adjust 
the idle speed when the air conditioning is working. 

Vehicle Speed Sensor (VSS) 

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 section can reliably tell when a 
failure has occurred 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 ECM 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. 
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• The ECM or PROM is not correct for the 
application. - The incorrect ECM or PROM may cause 
a malfunction and may or may not set a code. 

• The problem is intermittent. - This means that 
the problem is not present at the time the system is 
being checked. In this case, refer to the "Symptoms" 
portion of the manual and make a careful physical 
inspection of all portions of the system involved. 

• Shorted solenoid. relay coil, or harness. -
Solenoids 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 
"quad-drivers." 

A shorted solenoid, relay coil, or harness to 
the computer will not damage the ECM, but will 
cause the circuit and controlled component to be 
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 fault 
protected design. If a fault bas been repaired in a 
circuit controlled by a "quad-driver," the original 
ECM should be reinstalled and the circuit 
checked for proper operation. ECM replacement 
will not be necessary if the repaired circuit or 
component now operates correctly. 

J 34636 tester or equivalent provide a fast, 
accurate means of checking for a shorted coil or a short 
to battery voltage. 

• The PROM may be faulty. - 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. 

• The replacement 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 EC M. 
• PROM - Code 51. 
• Coolant Temperature Sensor-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-lB 
• 02 Sensor -Codes 13, 44, 45. 



• NC Request signal - If the NC request signal 
is not reaching the ECM, it can cause rough 
idle, with A/C "ON." See "Rough Idle" in 
Section "B", "Symptoms." 

• VSS - Code 24. 
• Distributor - Code 42 indicates an EST failure. 
• Distributor - CHART C-4 ignition system 

check. 

ECM 

A faulty ECM will be determined in the diagnostic 
charts, or by a Code 55. 

PROM 

An incorrect or faulty PROM, which is part of the 
ECM, may set a Code 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 "Scan" 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. 

DRIVEABILITY AND EMISSIONS 6E2-C1-5 

Oxygen (02) Sensor 

The "Scan" has several positions that will indicate 
the state of the exhaust gases, 02 voltage, integrator, 
and block learn. See "Scan" position information in 
Introduction, Section "6E". 

A problem in the 02 sensor circuit should set a 
Code 13 (open circuit), Code 44 (lean 02 indication), 
Code 45 (rich 02 indication). Refer to applicable chart, 
if any of these codes were stored in memory. 

Throttle Position Sensor (TPS) 

A "Scan" tool displays throttle position in volts. 
The 2.BL 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 "Scan" 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" tool should indicate NC ''ON." See 
Section "ClO" for NC 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. 

1989 ISUZU "KT" TROOPER 



6E2-C1-6 DRIVEABILITY AND EMISSIONS 

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 circuit. 

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 to be 
replaced, the engine calibrator (PROM) and ECM 
should 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, check 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. 

rn Important 
When replacing the production ECM with a 
service ECM (controller), it is important to 
transfer the Broadcast code and production ECM 
number to the service ECM label. Please do not 
record on ECM cover. This will allow positive 
identification ofECM parts throughout the service 
life of the vehicle. 

NOTICE: To 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.). 

E3 Remove or Disconnect 
1. Negative battery cable. 
2. Center console. 
3. Connectors t-0 ECM. 
4. ECM. 
5. PROM from ECM. 

E3 Install or Connect 
1. Old PROM in new ECM. 
2. ECMintocar. 
3. Connectors. 
4. Center conS-Ole. 
5. Negative battery cable. 

19119 ISUZU "KT" TROOPER 
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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 circuit from carrier. 

Code 51 indicates a faulty PROM, bent pins, or 
incorrect installation. 

! Y ! 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. 

rn Important 
The ignition should always be "OFF" when 
installing or removing the ECM connectors. 

!+--+! Remove or Disconnect 
1. Connectors from ECM. 
2. ECM mounting hardware. 
3. ECM from center conS-Ole area. 
4. Prom access cover (see Figure Cl-8). 
5. Remove PROM assembly. 



i --<"--<"~ • 

ITV" r ~ . 
1(1 ¢ 

[I) ECM 

[I) PROM CARRIER 

[I} ECM HARNESS 
CONNECTORS TO ECM 

W PROM ACCESS COVER 
45 0463-6E 

Figure C1 .g. PROM Access Cover 

[I] PROM CARRIER m PROM REMOVAL TOOL 
4S0464-6E 

Figure C1-9. PROM Removal Tool 

[I] Important 
Using the rocker-type PROM removal tool, engage 
one end of the PROM carrier with the hook end of 
the tool (see Figure Cl-9). Press on the vertical 
bar end of the tool and rock the engaged end of the 
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. 

j+-+I Remove or Disconnect 
1. New PROM carrier in PROM socket. 
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GJ REFERENCE END 

W PROM 1-7-87 

W PROM CARRIER • 4S 046S-6E 

Figure C1-10. PROM in PROM Carrier 

jL1tl Inspect 
1. New PROM for same part number as old. 

[I] Important 
Do Not remove PROM from carrier to check 
PROM number. 
For correct reference of PROM in carrier, see 
FigureCl-10. 

[I] Important 
Small notch 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. Access cover on ECM. 
3. ECM in center console area. 
4. Connectors to ECM. 

Functional Check 

1. Turn ignition "OK." 
2. Enter diagnostics (see "Diagnostic Circuit Check" 

for procedure). 
A. Allow Code 12 to flash four times to verify no 

other codes present. This indicates the PROM 
is installed properly. 

B. If trouble Code 51 occurs or if the "Check 
Engine" light is "ON" constantly with no 
codes the PROM is not fully seated, installed 
back_;,ards, has bent pins, or is defective. 
• If not fully seated, press firmly on PROM 

carrier. 
• If it is necessary to remove the PROM, 

follow instructions in steps" A" and "B''. 
• lf installed backwards, REPLACE THE 

PROM. 
II If pins bend, remove PROM, straighten pins, 

and reinstall. If bent pins break or crack 
during straightening, discard PROM and 
replace it. 
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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. 
2. Remove CALPAK (Figure Cl-11) using removal 

tool shown. Grasp the CALPAK carrier at the 
narrow end only, Gently rock the carrier from end 
to end while applying a firm upward force. 

IL'I'! Inspect 
3. Inspect reference end of the CALPAK carrier and 

carefully set aside. Do not remove CALPAK from 
the carrier to confirm CALPAK correctness. 
Notch in CALPAK referenced to smaller notch in 
carrier and the (1). 

a 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 
CALP AK - 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 socket. 

5. Install ECM access cover. 
6. Install ECM in back in proper location and 

perform a "Diagnostic Circuit Check" to confirm 
proper installation . 

DJ CALPAK 

. . 
,.,\,/ 
i ~ ,,"' 
:/ (~ 
'; ; 
; ; 

' I 

' ; 

1 GRASP CA1.PAK 
l CARRIER A."': 

I NARROW ENDS 
ONLY 

e 

OJ REMOVAL TOOL 

5S 1526-6E 

Figure C1·11 - Removing CALPAK 
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COOLANT SENSOR 

NOTICE: Care must be taken when handling 
coolant sensor. Damage to coolant sensor 
will affect proper operation of the fuel 
injection system. 

I++! Remove or Disconnect 
1. Negative battery cable. 
2. Electrical connector. 
3. Carefully back out coolant sensor. 

a Install or Connect 
1. Sensor in engine. 
2. Electrical connector. 
3. Negative battery cable. 

MAP SENSOR 

Other than checking for loose hoses and electrical 
connections the only service possible is unit 
replacement if diagnosis shows sensor to be faulty. 
Figure Cl-12 shows location and replacement of MAP 
sensor. 

5S 1695-6E 

Figure C1-12 • MAP Sensor Service 



OXYGEN SENSOR 

EXHAUST PIPE 

Figure C1-13. Oxygen Sensor 

O2SENSOR 

95 6066-6E 

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. 

rn 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. 

j++j 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. 

E3 Install or Connect 
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rn Important 
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 reinstallation. 

1. Coat threads of oxygen sensor with anti-seize 
compound or equivalent if necessary. 

2. Sensor, and torque to 41 N·m (30 ft. lbs.). 
3. Electrical connector. 
4. Negative battery cable. 

THROTTLE POSITION SENSOR {TPS) 

l++I Remove or Disconnect 
1 Air cleaner. 
2 Electrical connector. 
3 Two TPS attaching screws, lockwashers and 

retainers. 
4. Sensor. 

I++! 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 screws and lockwashers 
using a thread locking compound on the screws. 
Use loctite 262, or equivalent. Tighten screws. 

3. Connector. 
4. Air cleaner. 
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ECM 
N.O. 

IGNITION~,___,,_ _________ ....,. ------WHT/BLK0S CRANK SIGNAL 
SWITCH CRANK FUSE -10A 

STARTER 
SOLENOID _ 

9-27-88 
7-30-87 9S 5733-6E 

CHARTC-18 
CRANK SIGNAL 

2.8L {VIN R) "KT" (TBI) 
Circuit Description: 

Crank signal is a 12 volt signal to the ECM during cranking to allow enrichment and cancel diagnostics 
until engine is running 12 volts is no longer on circuit. 

Test Description: Numbers below refer to circled 
numbers on the diagnostic chart. 
1. Checks for normal (cranking) voltage to terminal 

"C9" of EC~i. Test light should be "ON" during 
cranking. 

1989 ISUZU "KT" TROOPER 

2. Checks to determine if source of blown fuse was a 
faulty ECM. 



0 

NO LIGHT DURING CRANK 

CHECK FUSE 

NOT OK 

CHECK WIRE FROM FUSE TO 
ECM FOR SHORT TO GROUND. 

• REPLACEFUSE. 
• CRANK ENGINE. 
• RECHECK FUSE. 

NOT OK 

REPLACE ECM 

DRIVEABILITY AND EMISSIONS 6E2-C1-11 

PROBE ECM CONNECTOR CKT WHT/BLK 05 
WITH TEST LIGHT TO GROUND. 

• CRANK ENGINE. 
• NOTE TEST LIGHT. 

CHART C-1B 
CRANK SIGNAL 

2.8L (VIN R) "KT" (TBI) 

LIGHT DURING CRANK 

CRANK SIGNAL CIRCUIT OK IF LIGHT GOES 
OUT WITH ENGINE RUNNING. 

REPAIR OPEN IN WIRE FROM 
ECM TO IGNITION SWITCH. 

FAULTY FUSE. 
CRANK CIRCUIT OK. 

CLEAR CODES AND CONFIRM "CLOSED LOOP" OPERATION AND NO "CHECK ENGINE" LIGHT. 
9-2B-88 

95 5734-6E 
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0 • PROBE ECM CONNECTOR CKT WHT/BlK 05 
WITH TEST LIGHT TO GROUND. 

NO LIGHT DURING CRANK 

CHECK FUSE 

NOTOK 

0 CHECK WIRE FROM FUSE TO 
ECM FOR SHDRTTOGROUND. 

• REPLACE FUSE. 
• CRANK ENGINE. 
• RECHECK FUSE. 

NOTOK 

REPLACEECM 

• CRANK ENGINE. 
• NOTETEST LIGHT. 

CHARTC-18 
CRANK SIGNAL 

2.8L (VIN R) "KT" (TBI) 

LIGHT DURING CRANK 

CRANK SIGNAL CIRCUIT OKIF LIGHT GOES 
OUT WITH ENGINE RUNNING. 

REPAIR OPEN IN WIRE FROM 
ECM TO IGNITION SWITCH. 

FAULTY FUSE. 
CRANK CIRCUIT OK. 

CLEAR CODES AND CONFIRM •cLOSED LOOP" OPERATION AND NO "CHECK ENGINE" LIGHT. 9-28-88 
955734-oE 
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MAP SENSOR 

ttt 
A B C 

TOTPS 
SENSOR 

ECM 

MANIFOLD 
ABSOLUTE ~ 
PRESSURE 
(VACUUM) 

L_. _____ .,_ ___ 416GRN/YEL S VREF 

'----------- 432LT GRN 

L..------------ 455PNK 
SENSOR 

B-3-B7 

GROUND 

B-2B-BB 
95 S787-6E 

CHART C-1D 
MAP OUTPUT CHECK 

2.SL (VIN R} "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. 

2. 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. 
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3. 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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CHARTC-1D 
MAP OUTPUT CHECK 

2.8L (VIN R) "KT" (TBI) 

0 • IGNITION "ON", ENGINE "OFF." 

0 

0 

o "SCAN" TOOL SHOULO INDICATE A VOLTAGE WITHIN 
THE VALUES SHOWN IN THE CHART BELOW. 
DOESIT? 

o DISCONNECT VACUUM HOSE AT MAP SENSOR AND 
PLUG HOSE. 

o CONNECT A HAND VACUUM PUMP TO MAP 

SENSOR. 
o START ENGINE. 
• APPLY 34 kPa (10" Hg) OF VACUUM AND 

NOTE VOLTAGECHANGE. VOLTAGE 
SHOULD BE 1.2 - 2.3 VOLTS LESS THAN STEP 1. 
IS IT? 

NO TROUBLE FOUND. CHECK SENSOR HOSE FOR 
LEAKAGE OR RESTRICTION. BE SURE THIS HOSE 
SUPPLIES VACUUM TO MAP SENSOR ONLY. 

CHECK SENSOR CONNECTION. 
IF OK, REPLACE SENSOR. 

[ ALTITUDE VOLTAGE RANGE 1 
, Meters Feet 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Below 305 
305---610 
610--- 914 
914--1219 

1219--1524 
1524--1829 
1829--2133 
2133--2438 
2438--2743 
2743--3048 

Below 1,000 
1,000--2,000 
2,000--3,000 
3,000--4,000 
4,000--5,000 
5,000--6,000 
6,000--7 ,000 
7,000--8,000 
8,000--9,000 
9,000--10,000 

3.8---5.5V 
3.6---5.3V 
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 

: LOW ALTITUDE= HIGH PRESSURE= HIGH VOLTAGE , 
~------------------------------------------J 

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 

CONTENTS 

GENERAL DESCRIPTION ............. 
PURPOSE ....... • • .,_ •-•--• •••••••• 
MODES OF OPERATION ••••••••••• 

Starting Mode .: •.•• •- .......... . 
Clear Flood Mode ._ ............ . 
Run Mode •• _ •• ~- •• -• •••••••••• 
Open Loop ••••••••••••••••• 
Closed Loop • _ ••.••.••••••••••• 
Acceleration Mode ............ .. 
Deceleration Mode •••••••••••• 
Battery Voltage Correction Mode ••• 
Fuel Cutoff MOde ••••••••••••• 

FUEL METERING SYSTEM COMPONENTS •• 
FUEL SUPPLY SYSTEM ••••••••••• • 
FUEL PUMP ELECTRICAL CIRCUIT ••••• 
THROTTLE BODY INJECTION (TBI) UNIT 

Fuel Injectors .................. . 
Pressure Regulator •••••••••••• 
Idle Air Control (IA() Valve ••••••• 
Throttle Position Sensor (TPS) ••••• 

GENERAL DESCRIPTION 

PURPOSE 

C2-1 
C2-1 
C2-1 
C2·1 
C2-2 
C2-2 
C2-2 
C2-2 
C2-2 
C2-2 
C2·2 
C2-2 
0-2 
0-3 
C2·3 
C2-3 
C2·3 
C2•4 
C2-4 
C2-4 

The function of the fuel metering system is to 
deliver the correct amount of fuel 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 oxygen (02) sensor, 
which is located in the exhaust manifold. The 02 
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 voltages from several sensors 
to determine how much fuel to give the engine. The 
fuelis delivered under one of several conditions, called 
"modes." All the modes are controlled by the ECM. 

DIAGNOSIS ................... • • 
FUEL METERING SYSTEM •••••••••• 

Fuel System Pressure Test •••••••• 
Idle Air Control (IAC) Valve ••••••• 
Driveability ................. . 

ON VEHICLE SERVICE ..•.•••••••••• 
FUEL PUMP RELAY ............... . 
OIL PRESSURE SWITCH •••••••••••• 
GENERAL SERVICE INFORMATION 

Fuel Pressure Relief Procedure ••••• 
Cleaning Procedures • , , •••••••• 
Thread Locking Compound ••••••• 

TBIUNIT ...................................... . 
FUEL METER COVER ASSEMBLY •••••• 
FUEL INJECTOR'S. ••••••••••••••• 
FU EL METER BODY ASSEMBLY • , , ••• 
THROTTLE POSITION SENSOR (TPS) •••• 
IDLE AIR CONTROL (IAC) VALVE ••••• 
THROTTLE BODY REPLACEMENT ••••• 

TORQUE SPEOFICA TIONS •••• , ••••• • 

"El 

[!] FUEL INJECTORS 

0 ENGINE CONTROL MODULE (ECM) 

0 CATALYTICCONVERTER 

0 EXHAUST OXYGEN (02) SENSOR 

Figure C2·1 • "Closed Loop" System 

Starting Mode 

C2•4 
C2-4 
C2-5 
C2-5 
C2-5 
C2-5 
O·S 
C2-6 
C2-6 
C2-6 
0-6 
0-7 
C2•7 
C2-8 
C2·8 
C2-11 
C2-12 
C2-12 
C2·13 
0-14 

9P0401-SYE 
i-21-88 

When 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 TB! unit. The ECM 
checks the coolant temperature sensor, Throttle 
Position Sensor (TPS), Manifold Absolute Pressure 
(MAP) sensor, and crank signal, then determines the 
proper air/fuel ratio for starting. This ranges from 
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1.5:1 at -36'C (-33'F) to 14.7:1, at 94°C (20l'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:l 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 
(02) 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 02 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 02 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. 
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Deceleration Mode 

When deceleration occurs, the fuel remaining in 
the intake manifold can cause excessive emissions and 
backfiring. Again, the ECM looks at changes in 
throttle position and manifold pressure and reduces 
the amount offuel. 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. 
• 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: 
• Fuel supply components (fuel tank, pump and 

lines) 
• Fuel pump electrical circuit. 
• Throttle body injection (TBI) unit. 

4 

3 

OJ FUEL PUMP AND 
SENDING UNIT 

[TI FUEL SUPPLY LINE 

[TI FUEL FILTER 

IT] TBI UNIT 

[TI FUEL RETURN LINE 
45 0055-6E 

Figure C2-2 • Fuel Metering System 



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 (TB!) unit. The 
pump is designed to provide fuel al a pressure above 
the pressure needed by the injectors. A pressure 
regulator, an integral part of the TB! assembly, keeps 
fuel available to the injectors at a regulated pressure. 
Unused fuel is returned to the fuel lank by a separate 
line. (See Section "02" for replacement procedures 
covering the fuel tank, fuel pump, in-line filler and 
fuel lines.) 

FUEL PUMP ELECTRICAL CIRCUIT 

When the ignition switch is turned lo the "ON" 
position (engine not running), the ECM turns the fuel 
pump relay "ON" for two seconds, causing the fuel 
pump lo 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 slop. 

As a backup system lo 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 cl usler, 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 limes, 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 
e Fuel Meter Body 

Fuel injectors 
• Throttle Body 
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DJ FUEL INJECTORS 

[!) THROTTLE BODY ASSEMBLY 

IT] THROTTLE POSITION SENSOR (TPS) 

8] IDLE AIR CONTROL (IAC) VALVE ASSEMBLY 

lli FUEL METER BODY ASSEMBLY 

[!J FUEL METER COVER ASSEMBLY 
BP0922-AS 

Figure C2-3 - Model 220 Throttle Body Injection Unit 

Two throttle valves lo 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 lo generate vacuum signals lo 
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 seal. 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 limes 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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6E2-C2•4 DRIVEABILITY AND EMISSIONS 

Pressure Regulator 

The pressure regulator (see Figure C2-4) is an 
integral part of the fuel meter cover, and contains 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. 
Fuel 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 TB! supplies 
pressure which is too low (below 62 kPa or 9 psi), poor 
performance could result. If the pressure is too high, 
excess emissions and unpleasant exhaust odor may 
result. 

[I] PRESSURE REGULATOR 

m FUEL INJECTOR 

m FUEL lNJECTOA JNLET FILTER 

~TKROTTLE BODY ASSEMBLY 

[I] FUEL FROM PUMP 

ill INJECTOR ELECTRICAL TERMINALS 

@J CONSTANT BLE.EO-(SOME MODELS) m PRESSURE REG\JLAtoR DIAPHRAGM ASSEMSt.Y 

(Kl PRESSURE REGULATOR SPRING 

(!] FIJEL RETURN TO TANK 

@]THROTTLE VAIYE 

8P0320-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 (!AC) valve mounted on the 
throttle body (Figures C2-5, 6). The ECM sends 
voltage pulses to the IAC motor windings causing the 
IAC pintle to move "IN" or "OUT" a given distance 
(number of steps) for each pulse, called counts. The 
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pintle movement controls the airflow bypassing the 
throttle valves, which in turn, controls engine idle 
speed. 
• Engine idle speed is a function of total airflow into 

the engine based on lACV pintle position + PCV 
flow + throttle valve opening + calibrated 
vacuum loss through accessories. 

• "Controlled" idle 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 enough air 
flow by the throttle valves to cause the !AC valve 
pintle to be positioned a calibrated number of 
steps (counts), from the seat, during "controlled" 
idle operation. 

• If the !AC valve is disconnected and reconnected 
with the engine running, the idle speed may be 
wrong, In this case, the IAC valve can be reset by 
doing the following: depress accelerator pedal 
slightly, start and run engine for five seconds, 
then turn ignition "OFF" for ten seconds. 

DJ TERMINAL PINS 

(I} BALL BEARING ASSEMBLY 

W STATOR ASSEMBLY 7 

m ROTOR ASSEMBLY 

WSPRING 

WPINTLE 

WLEADSCREW 

8P0933-AS 

Figure C2-5 • Idle Air Control (IAC) Valve 

Throttle Position Sensor {TPS) 

The Throttle Posit.ion Sensor (TPS), is mounted on 
the side of the throttle body opposite the throttle lever , 
assembly. !ls function is to sense the current throttle 
valve posit.ion 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-Cl" for further information. 

DIAGNOSIS 

FUEL METERING SYSTEM 

Al ways start with the "Diagnostic Circuit Check" 
in Section "6E2-A". This will reduce diagnosis time, 
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0 FILTERED AIR INLET 
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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 Required: 
J 29658-B Fuel Pressure Gage 
J 29658-85 Adapter 

A fuel system pressure test is part of several of the 
diagnostic charts and symptom checks. To perform 
this test, follow this procedure: 

CAUTION: • 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 be 
released when disconnecting 
the fuel lines. In order to 
reduce the chance of personal 

1. 

2, 

3. 
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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. 

Disconnect negative battery terminal to avoid 
possible fuel discharge if an accidental attempt is 
made to start the engine. 
Loosen fuel filler cap to relieve tank vapor 
pressure, 
The internal constant bleed feature of TB! Model 
220 relieves fuel pump system pressure when the 
engine is turned "OFF!' Therefore, no further 
pressure relief procedure is required. 

4, Disconnect fuel feed hose in engine compartment. 
Install J 29658B gage and J 29658-85 adapter 
between steel line and flexible hose. 

Tighten gage in line to ensure no leaks occur 
during testing, 

5. Connect negative battery terminal. 
6. Start car and observe fuel pressure reading. It 

should be 62 to 90 kPa (9 to 13 psi); if not, refer to 
CHARTA-7. 

7. Disconnect negative battery terminal. 
8. Loosen fuel filler cap to relieve tank vapor 

pressure. 
9. Remove fuel pressure gage. 
10. Install 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 (IAC) Valve 

A "Scan" tool reads IAC position in steps, called 
"counts.'' "0" steps indicates the ECM is commanding 
the IAC to be driven in, to 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 t-0 CHART C-2C for information to diagnose 
the function of the IAC valve. 

0riveability 

Refer to Section "B" for driveability symptoms 
related to the fuel control. 

ON-VEHICLE SERVICE 

FUEL PUMP RELAY 

The fuel pump relays are loeated in the fuse box on 
the left side of engine compartment. For diagnosis of 
the fuel pump relay circuit, refer to the Code 54 chart. 
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[I] FUEL PUMP/Oil PRESSURE SWITCH 

figure C2-7 • Oil Pressure Switch 

OIL PRESSURE SWITCH 

6S 2935 

The oil pressure switch is mounted on the engine 
(Figure C2-7). This switeh is a parallel power supply, 
with the fuel pump relay, and will provide battery 
voltage to the fuel pump, after approximately 28 kPa 
(4 psi) oil pressure is reached. 

GENERAL SERVICE INFORMATION 

The TB! 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 throttle body (Figure C2-8). Refer to 
this number if servicing or part replacement is 
required. 

Refer to the disassembled view (Figure C2-l OJ for 
identification of parts during repair procedures, 

CAUTION: • To reduce the risk of fire and 
personal injury, it is necessary 
to relieve the fuel system 
pressure before servicing fuel 
system components. 

• A small amount of fuel may be 
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. 

1989 !SUZU "KT" TROOPER 

_,._c,, __ n 

• ,;¾---""TcJ 

MODEL 
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CODE 

-SHIFT IOENT1FICATION 

--YEAR 

-DAY OF YEAR 

9P0154-AS 

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 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 relief procedure is required, 

Cleaning Procedures 

All TBI component parts, with the exception of 
those noted below, should be 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 cause these 
parts to swell, harden or distort. Do Not 
soak the throttle body with the above 
parts attached. If the throttle body 
assembly requires cleaning, soaking time 
in the cleaner should be kept to a 
minimum. Some models have hidden 
throttle shaft dust seals that could lose 
their effectiveness by extended soaking, 



Thread-Locking Compound 

Service 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 

j++I Remove or Disconnect (Figure C2-9) 
L Negative battery terminal. 
2. Relieve fuel system pressure, 
3. Air cleaner assembly and extension (spacer). 
4. Electrical connectors to IAC valve, TPS and fuel 

injectors. 
5, Injector wiring harness, 
6, 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 feed and return lines. 
Use a back-up wrench on TBI fuel nuts to 
prevent them from turning. 

9. Fuel line O-rings (30, 37) and discard, 
10. TBI attaching bolts. 
11, TBI unit and flange gasket (70). 

Discard gasket. 

rn Important 
• Stuff 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. 

E3 Install or Connect (Figure C2·9) 
1. New TBI flange gasket (70). 
2. TBiunit. 
3. TBI attaching bolts. 

~ Tighten 
• TBI attaching bolts to 25.0 N•m ( 18 lb.ft.). 

4. New O-rings (30, 37) on fuel lines. 
5. Fuel feed and return lines. 

!~! Tighten 
• Fuel line nuts to 27.0 N·m (20 lb.ft.). 
• Use a back-up wrench on the TBI fuel nuts to 

prevent them from turning. 
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Figure C2-9. TBI Removal and Installation 

6. Vacuum hoses and bracket. 
7. Throttle cable, return spring(s), transmission 

control cable, and cruise control cable (wherever 
applicable). 

rn Important 
• Make sure throttle and cruise control cables do not 

hold throttle open. 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. 

!Lit! Inspect 
• With engine "OFF," and ignition "ON," check 

for fuel leaks. 
• With the engine "OFF," check to see that the 

accelerator pedal is free: 
Depress pedal to the floor and release. 

11. Air cleaner extension, and air cleaner assembly. 
12. Reset IAC valve pintle position: 

a. Depress accelerator pedal slightly, 
b. Start and run engine for three seconds. 
c, Turn ignition "OFli""' for ten seconds. 
d. Restart engine and check for proper idle 

operation. 

1989 ISUZU "KT' TROOPER 



t1 

6E2-C2-8 DRIVEABILITY AND EMISSIONS 

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 between the diaphragm 
and the regulator container. 

I++! Remove or Disconnect (Figure C2-11) 
1. Negative battery terminal. 
2. Relieve fuel system pressure. 
3. Air cleaner assembly and extension (spacer). 
4. Electrical connectors to fuel injectors. (Squeeze 

plastic tabs and pull straight up.) 
5. Fuel meter cover attaching screws (1, 2). 
6. Fuel meter cover assembly (3). 

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. 

~ Clean 
• Gasket sealing surfaces. 

E3 Install orConnect(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 
• Fuel meter cover attaching screws to 3.0 

N ·m (27 lb .in.). 

4. Electrical connectors to fuel injectors. 
5. Negative battery terminal. 

ll•! 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 occur. 

El Remove or Disconnect 
(Figures C2-11, 12, 13) 

1. Negative battery terminal. 
2. Relieve fuel system pressure. 
3. Air cleaner assembly and extension (spacer). 
4. Electrical connectors to fuel injectors. (Squeeze 

plastic tabs and pull straight up.) 
5. Fuel meter cover attaching screws (1, 2). 
6. 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 cover gasket will be used to 
protect the fuel meter body in the next step. 

8. With fuel meter cover gasket on fuel meter body, 
use a screwdriver and fulcrum to carefully pry out 
injector (10). 

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 irtjector cavity. Discard O-ring. 

!l•! Inspect 
• Fuel injector filter (11) for evidence of dirt and 

contamination. If present, check for presence of 
dirt in fuel lines and fuel tank. 

[I] Important (Figure C2-14) 
Be sure to replace the injector with an identical 
part. Injectors from other models can fit, but are 
calibrated for different flow rates. 
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figure C2·10 • Model 220 TBI 

PARTS IDENTIFICATION 
Model 220 TBI 

1 

2 

3 

4 

5 

6 
7 
10 
11 
12 
13 

14 

20 

Screw Assembly- Fuet Meter 

Cow-r Attaching - Long 
S<rew Assembly~ Fuel Mete 

Cover Attaching - Short 
Fuel Meter Cover Assembly 

Gasket - Fuel Meter Cover 
Gasket-Fuel Meter Outfet 

Seal - Pressure Regulator 
, Pressure Regulator 

Injector - Fuel 
Filter - F\.IE'I Injector fnlet 

0--ring • Fuel Injector• Lower 
0-ring - Fuel Injector-Upper 
Washer -Fuel Injector 
Screw Assembly - Fuel Mete 

Body· Throttle Body 
Attaching 

21 Fuel Meter Body Assembly 
22 Gasket- Throttle Body to 

Fuel Meter Body 

23 Gasket -Air Cleaner 

30 0-r!ng • Fuel Return line 
31 Nut• Fuel Outlet 
37 O-ring - Fuel Inlet line 
38 Nut· Fuel Inlet 

40 Gasket· Fuel Outlet Nut 

41 Gasket - Fuel Inlet Nut 
52 Screw Assembly - TPS 

Attaching 
55 Retainer - TPS Attaching 

Screw 

58 Sensor* Throttle Position 
60 Plug • Idle Stop Screw 
61 Screw Astembly -Idle Stop 

62 Spring - Idle Stop Screw 

65 Throttle Body Assembly 

70 Gasket - Flange 
75 Valve Assembly -klle Air 

Control 

76 Gasket - Idle Air Control 
Valve Assembly 

77 0-Ring • IACV 
78 Screw Assembly - IACV 

Attaching 
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OJ FUEL METER COVER ATTACHING SCREW 
ASSEMBLY• LONG 

W FUEL METER COVER ATTACHING SCREW 
ASSEMBLY· SHORT m FUEL METER COVER GASKET 

(I] FUEL METER BODY ASSEMBLY 

WTHROTTLE BODY ASSEMBLY 

W FUEL METER OUTLET GASKET 

W PRESSURE REGULATOR SEAL 

W FUEL METER COVER ASSEMBLY 
8P0924•AS 

Figure C2-11 - fuel Meter Cover Assembly 

[iJ FUEL METER COVER GASKET 

[!] FUEL INJECTOR ASSl:!MBLY 
8P0926-AS 

figure C2-12 - Removing TBI 220 Fuel Injector 

Install or Connect 
(Figures C2-12, 13, 15) 

CAUTION: When installing an injector, the 
backup washer and upper 0-
ring must be installed before 
the injector to ensure proper 
seating of the 0-ring. 
Reversing these steps could 
result in a fuel leak and 
possible fire. 
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OJ FUEL INJECTOR ASSEMBLY 

W FUEL INJECTOR INLET FILTER 

m FUEL INJECTOR LOWER "O" RING 

0 FUEL INJECTOR UPPER "O" RING 

W FUEL INJECTOR WASHER 

W FUEL METER BODY ASSEMBLY 

W THROTTLE BODY ASSEMBLY 
BP 0925-AS 

Figure C2-13 • Fuel Injector and O-rings 

[iJ FUEL INJECTOR • TOP VIEW 

0 PART IDENTIFICATION NUMBER 

W VENDOR IDENTIFICATION 0 ~ 
@:jBUILDDATECODE ~T~ 

[E]YEAR {(,,_®'·' 
[I] DAY [D-J,~O@ 0 
r;, MONTH /',,., 
~ , "" 

1·9 {JAN • SEPT) • ;,' 

o,,, ,ocr~:~~ 

9P 1071-AS 

Figure C2-14 • Fuel Injector Part Number Location 

L Steel injector backup washer ( 14) in counter bore of 
fuel meter body, 

2.. Lubricate new upper (large) O-ring (13) with 
engine oil, and install directly over the backup 
washer, • 

Be sure O-ring is seated properly, and is flush 
with top of fuel meter body surface. 

3, Lubricate new lower (small) O-ring (12) with 
engine oil, and install on nozzle end of injector. 

Push O-ring on far enough to contact filter. 
4. Fuel iajector (10): 



DJ FUEL INJECTOR ASSEMBLY 

0 FUEL METER BODY ASSEMBLY 
BP 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 parallel with throttle shaft.) 

5. New pressure regulator dust seal (6), fuel meter 
outlet gasket (5), and cover gasket (4). 

6. Fuel meter cover assembly (3). 
7. 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.). 

8. Electrical connectors to fuel injectors. 
9. Negative battery terminal. 

jl..1tj Inspect 
• With engine "OFF" and ignition "ON," check 

for fuel leaks. 

10. Air cleaner extension, and air cleaner assembly. 

FUEL METER BODY ASSEMBLY 

E3 Remove or Disconnect 
(Figures C2-11, 12, 13 and 16) 

1. Negative battery terminal. 
2. Relieve fuel system pressure. 
3. Air cleaner assembly and extension (spacer). 
4. Electrical connectors to injectors. (Squeeze plastic 

tabs and pull straight up.) 
5. Fuel meter cover (3) and fuel injectors (10). 
6. Fuel feed and return lines. 
7. Fuel line O-rings (30, 37) and discard. 
8. Fuel inlet and outlet nuts (31, 38) and gaskets (40, 

41) from the fuel meter body assembly. 
Discard gaskets. 
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ill THROTTLE BODY TO FUEL METER BODY GASKET 

ill FUEL OUTLET NUT GASKET 

ill FUEL OUTLET NUT 

ill FUEL RETURN LINE "O" RING 

ill FUEL INLET LINE "O" RING 

12) FUEL INLET NUT 

ill FUEL INLET NUT GASKET 

ill THROTTLE BODY ASSEMBLY 

~ FUEL METER BODY - THROTTLE BODY ATTACHING 
SCREW ASSEMBLY 

BP 0927-AS 

Figure C2-16 - Fuel Meter Body Assembly 

rn 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. 

El Install or Connect 
(Figures C2-11, 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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l©-1 Tighten 
• Fuel meter body attaching screws to 4.0 N ·m 

(35 lb.in.). 

4. Fuel inlet and outlet nuts (31, 38) with new 
gaskets (40, 41). 

!©.! Tighten 
• Inlet nut to 40.0 N·m (30 lb.ft.). 
• Outlet nut to 29.0 N·m (21 lb.ft.). 

5. New O-rings (30, 37) on fuel feed and return lines. 
6. Fuel lines. 

l©.i Tighten 
• Fuel line nuts to 27.0 N•m (20 lb.ft.). 
• Use a back-up wrench on the TB! fuel nuts to 

prevent them from turning. 

7. Fuel injectors (10) and fuel meter cover (3). 
8. Electrical connectors to injectors. 
9. Negative battery terminal. 

lL•l Inspect 
With engine "OFF," and ignition "ON," check 
for fuel leaks. 

10. Air cleaner extension, and air cleaner assembly. 

THROTTLE POSITION SENSOR (TPS) 

B Remove or Disconnect (Figure C2-17) 
1. Air cleaner assembly and extension (spacer). 
2. TPS electrical 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. 

l++I 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). 

l©.i Tighten 
• TPS attaching screws to 2.0 N·m (18 lb.in.). 

3. Electrical connector. 
4. Air cleaner extension, and air cleaner assembly. 

IDLE AIR CONTROL (IAC) VALVE 

B Remove or Disconnect (Figure C2-18) 
1. Air cleaner assembly and extension (spacer). 
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W THROTTLE BODY ASSEMBLY 

ill THROTT:.E POSITION SENSOR (TPS) 

W TPS RETAINER 

W TPSATTACHl'IG SCREW 

95 5606-6£ 

Figure C2-17 • Throttle Position Sensor 

2. !AC valve electrical connector. 
3. IAC valve assembly (75) and gasket (76}. 

NOTICE: On !AC valves that have been in 
service: Do Not push or pull on the 
IAC valve pintle. The force 
required to move the pintle may 
damage the threads on the worm 
drive. 
Also, Do Not soak IACV in any 
liquid cleaner or solvent, as damage 
may result. 

~ !L1"! Cleaning and Inspection 
• Both original and replacement IAC 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 IACV gasket sealing surface, piptle valve 
seat and air passage. 

Use carburetor cleaner to remove carbon 
deposits. Do Not use a cleaner that contains 
methyl ethyl ketone. It is an extremely strong 
solvent, and not necessary for this type of 
deposit. 
Shiny spots on the pintle or seat are normal, 
and do not indicate misalignment or a bent 
pintle shaft. 
If air passage has heavy deposits, remove 
throttle body for complete cleaning. 

rn Important 

• If installing a new !AC valve, be sure to replace 
with an identical part. IACV pintle shape and 
diameter are designed for the specific application. 



ftl! 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. 

EJ Install or Connect(Figure C2·18) 
1. IAC valve assembly (75) and gasket (76). 

~ Tighten 
• IAC valve to 18.0 N•m (13 lb.ft.). 
• Use a socket or box wrench on valve hex. 

2. IAC valve electrical connect-Or. 
3. Air cleaner extension, and air cleaner assembly. 
4. Reset IAC valve pintle position: 

a., Depress accelerator pedal slightly. 
b. Start and run engine for five seconds. 
c. Turn ignition "OFF'" for ten seconds. 
d. Restart engine and check for proper idle 

operation. 

W DISTANCE OF PINTLE EXTENSION 

[!] DIAMETER AND SHAPE OF PINTLE 

[£] IAC VALVE GASKET 

9P 1058·AS 

Figure C2-18 • Idle Air Control lAC Valve 

THROTTLE BODY REPLACEMENT 

f++j Remove or Disconnect(Figures 9, 10) 
1. Negative battery terminal. 
2. Relieve fuel system pressure. 
3. TBI unit from engine. 
4. Fuel inlet and outlet nuts and gaskets from the 

fuel meter body assembly. Discard gaskets. 
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m Important 
Note locations of nuts, for proper reassembly 
later. Inlet nut has a larger passage than 
outlet nut. 

5. Fuel meter body to throttle body attaehing screws. 
6. Fuel meter assembly and gasket from throttle 

body. 
Discard gasket. 

[i!I Inspect 
• Replacement throttle body for items that will need 

to be transferred from unit removed from engine. 

f +:.! Disassemble 
• TBI unit, following component repair procedures. 

£ti Assemble 
• Replacement throttle body with transferred parts, 

following component repair procedures. 

f++! Install or Connect (Figures 9, 10) 
1. New throttle body to fuel meter body gasket. 

Match cut-out portions in gasket with openings in 
throttle body. 

2. Fuel meter assembly on replacement throttle 
body. 

3. Fuel meter body-to-throttle body attaching 
screws, coated with appropriate thread-locking 
compound. 

f~! Tighten 
• Fuel meter body attaching screws to 4.0 N·m 

(35 lb.in.). 
4. Fuel inlet and outlet nuts with new gaskets to 

fuel meter body assembly. 

~ Tighten 
• Inlet nut to 40.0 N·m (30 lb.fl;.), 
• Outlet nut to 29.0 N•m (21 lb.fl:.). 

5. TBI unit onto engine. 
6. Position air cleaner assembly on TBI unit to allow 

access to the idle stop screw. Connect Thermac 
vacuum hose. 

7. Negative battery terminal. 
8. Adjust minimum idle speed. rn Important 

• Minimum idle speed should only be adjusted when 
installing a replacement throttle body. 

• The idle stop screw is used to regulate minimum 
idle speed of the engine. On original equipment 
throttle bodies, it is adjusted at the factory, then 
covered with a plug to discourage unnecessary 
readjustment. 

1989 ISUZU "KT" TROOPER 

1 



y--

6E2-C2-14 DRIVEABILITY AND EMISSIONS 

NOTICE: The minimum idle speed adjustment is 
critical to vehicle performance and 
component durability. Incorrect 
minimum idle speed adjustment (too 
high), will cause the [AC valve pintle 
to constantly bottom on its seat and 
result in early valve failure. If 
minimum idle speed is adjusted too 
low, the vehicle may not start in cold 
weather or may stall during warm-up. 

Ill Adjust 
1. Block drive wheels, and apply parking brake. 
2. Connect a "Scan" tool to the ALDL connector. 
3. Turn ignition to "ON" position. 
4. Select "TPS" voltage display on "Scan" tool, and 

adjust TPS to obtain 0.48±0.06 volt. 
Tighten attaching screws enough to hold TPS 
in place. Readjustment may he required 
following minimum idle speed adjustment. 

5. Select "Field Service Mode" on "Scan" tool (refer to 
"Scan" tool instructions). This will cause !AC 
valve pintle to seat in throttle body (closing air 
passage). Wait at least 45 seconds, disconnect !AC 
valve connector, then exit "Field Service Mode." 

6. Disconnect distributor set-timing connector. 

rn Important 
• The distributor set-timing connector must be 

disconnected to fix spark-advance at base 
timing. This eliminates the possibility of 
changes in engine speed due to changes in 
timing. 

7. Place transmission in "Neutral" CMJT). Start and 
run engine until it reaches normal operating 
temperature, and "Closed Loop" operation as read 
on the t'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. 
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rn Important 
• Engine should be at normal operating 

temperature and in"Closed Loop." 
• Accessories (A/C, rear defog, etc.) "OFF." 
• Make sure throttle and cruise control cables do 

not hold throttle open. 
• Idle speed should be 700 ± 50 rpm. 

9. Adjust minimum idle speed if necessary. 
10. Turn ignition "OFF." 
11. Connect !AC valve electrical connector and 

distributor set-timing connector. 
12. Turn ignition to "ON" position, and recheck TPS 

voltage on "Scan" tool. Adjust if necessary, to 
obtain 0.48±0.06 volt. 
• Tighten TPS attaching screws to 2.0 N·m 

(18 lb.in.). Make sure adjustment did not 
change after tightening screws. 

13. Reset IAC valve pintle position: 
a. Depress accelerator pedal slightly. 
b. Start and run engine f9r five seconds. 
c. Turn ignition "OFF" for ten seconds. 
d. Restart engine and check for proper idle 

operation, 
14. Disconnect "Scan" tool. 
15. Remove block from drive wheels. 

TORQUE SPECIFICATIONS 

Throttle Body Attach. Bolts • 
Pue] Line Nuts .......... . 
Fuel Meter Cover Screws •. 
Fuel Meter Body-Throttle Body 
TB! Fuel Inlet Nut •••••• 
TBI Fuel Outlet Nut ••.•• 
Throttle Position Sensor ••• 
Idle Air Control Valve •••. 

25.0 N·m (18 lb.ft.) 
27.0 N·m ,,.J lb.ft.) 
3.0 N·m (27 lb.in.) 
4. 0 N ·m (35 lb.in.) 
40.0 N-m (30 lb.ft.) 
29.0 N·m (21 lb.ft.) 
2.0 N·m (18 lb.in.) 
18.0 N·m (13 lb.ft.) 
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ECM 

BLUIWHT 441 

!------------ BLU/BLK 442 

IACCOIL "A" HI 

IACCOIL "A" LO 

IAC COIL •a• HI 

IAC COIL '8" LO 

8-29-88 

GRNIWHT443 

LT GRN/BLK444 

8-28-88 
95 5797-6E 

CHARTC-2C 
IDLE AIR CONTROL (IAC) VALVE CHECK 

2.8L (VIN R) "KT" (TBI) 
Circuit Description: 

The ECM controls idle rpm with the !AC 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 IAC valve in, reducing air flow by 
the throttle plate. A "Sean" 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). 

Test Description: K umbers below refer to circled 
numbers on the diagnostic chart. 
l. Continue with test, even if engine will not idle. If 

idle is to low, "Scan" will display 80 or more 
counts, or steps. If idle is high, it will display "0" 
counts. Occasionally, an erratic or unstable idle 
may occur. Engine speed may vary 200 rpm, or 
more, up and down. Disconnect IAC. If the 
condition is unchanged, the !AC is not at fault. 

2. When the engine was stopped, the IAC valve 
retracted (more 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 unstable 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." 
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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 in drive, locate and correct vacuum leak. If rpm is 
less than 450 rpm, refer to "Rough Unstable or 
Incorrect Idle," in t'Symptoms," Section 'tB". 
• System too lean (High Air/Fuel Ratio) 

Idle speed may be too high or too 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 m V (.3 volt). Check 
for low regulated fuel pressure or water in fuel. A 
lean exhaust, with an oxygen sensor output fixed 
above 800 m V (.8 volt), will be a contaminated 
sensor, usually silicone. This may also 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 
smoke exhaust. 
''Scan" tool and/or voltmeter will read an oxygen 
sensor signal fixed above 800 m V (.8 volt). 
Check: 

High fuel pressure 
Injector leaking or sticking 

• Throttle Body 
Remove !AC and inspect bore for foreign material 
or evidence ofIAC valve dragging the bore. 

• If above are all OK, refer to "Rough, Unstable, 
Incorrect Idle or Stalling," in "Symptoms," Section 
u 8 ,t_ 
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CHARTC-2C 
. IDLE AIR CONTROL (IAC) VALVE CHECK 

G) • A/C MUST BE "Off• DURING ENTIRE CHECK, 2.8L (VIN R) "KT" (TBI) 
• STARTENGINE. ENGINE MUST8E AT NORMAL 

OPERATING TEMPERATURE. 
• PLACE TRANSMISSION IN NEUTRAL. 
• RECORD STEADV ENGIIIIE$PEED- IFIDLE IS 

ERRATIC OR UNSTABLE, REFER.TO SDIAGNOSTIC 
AIDS" FACING PAGE FOR POSSIBLE CAUSES. 

I . 

0 . 
• TURN IGNITION "OFF" FOR 10 SECONDS, 
• START ENGINE ANDIMMEDIAT!;LV 

OBSERVE RPM IN NEUTRAL. 

RPM SAME AS RECORDED IN FIRST STEP I RPM HIGHER THAN RECORDED IN FIRST STEP I 
I 

e IDLE ENGINE FOR 1 MINUTE IN 
NEUTRAL. 

• NOTE ENGINE SPEED. 

I I 

I WILL NOT RETURN TO RPM RETURNS TO RPM RECORDED IN FIRST STEP I 
RECORDED IN FIRST STEP. I • 

0 • IGNITION "Off' IDLE AIR CONTROL CJRCUIT OK. 
• DISCONNECTIAC VALVE HARNESS. REFER TO "DIAGNOSTIC AIDS" 
• IGNITION "ON", ENGINE "OFF" ON FACING PAGE. 
• GROUND DIAGNOSTIC TEST TERMINAL. 
• CONNECT A TESTLIGHTBETWEEN EACH IACVALVE 

HARNESS CONNECTOR TERMINAL ANO GROUND. 

NO LIGHTS, ONE OR I 0 LIGHT STEADY 
MORE CIRCUITS OR FLASHING ALL 

• CIRCUITS 

• CHECKFOR OPEN OR SHORTTO I 

GROUND IN CIRCUIT WITH NO LIGHT. FAULTVIAC 
ARE ALL CIRCUITS DK? CONNECTION OR IAC 

• VALVE, OR PLUGGED 

@ ~ 
PASSAGE. !FLIGHT 
APPEARS TO BE STEADY, 
REFER TO STEP 4 ON 

• CHECK RESISTANCE ACROSS IACVALVE COILS. IT REPAIR WIRING AND I FACING PAGE. 

SHOULD BE MORE THAN 20 OHMS BETWEEN IAC RECHECK. 
VALVE TERMINALS ·A" & ·e· AND ·c- & ·o·. 
!SIT? 

• 

~ GJ 
FAULTVECM I 
CONNECTION OR ECM, 

REPLACE !AC VALVE I 
AND RETEST. 

CLEAR CODES, CONFIRM •CLOSED LOOP" OPERATION, NO "CHECK ENGINE" LIGHT. 11-21-88 
95 5872-6£ 
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SECTION C3 
EVAPORATIVE EMISSION CONTROL SYSTEM (EECS) 

CONTENTS 
GENERAL DESCRIPTION 

PURPOSE •••••••••••••• ., ••••• 
VAPOR CANISTER ••••••••••••••• 
EVAPORATIVE EMISSION SYSTEM •••• 
IN-TANK PRESSURE CONTROL VALVE 

DIAGNOSIS ................... .. 

GENERAL DESCRIPTION 

PURPOSE 

C3-1 
C3·1 
C3·1 
C3-1 
C3·2 
C3-2 

The basic Evaporative Emission Control System 
(EECS) used on all vehicles is the charcoal canister 
storage method. This method transfers fuel 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 from the carbon element by 
intake air flow and consumed in the normal 
combustion process. 

VAPOR CANISTER 

Gasoline vapors from the fuel tank flow into the 
tube labeled tank. Any liquid fuel goes into a 
reservoir in the bottom of the canister to protect the 
integrity of the carbon bed above (Figure C3-ll. These 
vapors are absorbed into the carbon. The canister is 
purged when the engine is running above idle speed. 
Ambient air is allowed into the canister through the 
air tube in the top. The air mixes with the vapor and 
the mixture is drawn into 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 
two 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 TVS 
opens, allowing purge of the canister. 

RESULTS OF INCORRECT OPERATION 
VISUAL CHECK OF VAPOR CANISTER 

ON-CAR SERVICE ...... ,. .............. . 
FU EL VAPOR CANISTER ••••••••••• 
CANISTER HOSES ............... . 

1 

uJ BLANK 

II] 

El FILTER 

II] CARBON 

C3-2 
C3-2 
C3-2 
C3-2 
C3·2 

II] VAPOR FROM 
FUEL TANK 

5-23-86 m PURGE '65 2813-6E 

Figure C3-1 - Fuel Vapor Canister 
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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 l" 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 

RE SUL TS 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 fuel loss or fuel vapor odor can be 
caused by: 

Liquid fuel leaking from fuel Jines or TBI unit. 
Cracked or damaged vapor canister. 
Disconnected, misrouted, kinked, deteriorated 
or damaged vapor pipe, or canister hoses. 
Air cleaner or air cleaner gasket improperly 
seated. 
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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 
system. 

ON-CAR SERVICE 

FUEL VAPOR CANISTER 

!••! Remove or Disconnect 

1. Hoses from canister. Mark hoses to install on new 
canister. 

2. Canister. 

E3 Install or Connect 

1. Canister as removed. 
2. Hoses. Make sure connections are correct. 

CANISTER HOSES 

Refer to "Vehicle Emission Control Information" 
label for routing of canister hoses. 



EJ TBIUNIT 

[I] VAPORCANISTER 

5/23/86 

[] 

ITI 
IT] 

FUEL TANK 

VAPOR RESTRICTION 

VAPOR PIPE 
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[] FUEL CAP 

[I] VAPOR CANISTER 

[!] THERMOSTATIC 
VACUUM SWITCH 7S-3512-6E 

Figure C3-2 - Evaporative Emissions Control System Schematic 2.8L (VIN R) 
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SECTION C4 
IGNITION SYSTEM/(EST) 

CONTENTS 

GENERAL DESCRIPTION • • • • • • • • • . . . C4-1 
PURPOSE . • • • • • • • • • • • • .. • . . . • • C4-1 
OPERATION . • • • • • • • • • • • • • • • • . C4-1 

DIAGNOSIS • • • . • . • • • • • • • • • • . . . . C4-1 
RESULTS OF INCORRECT EST OPER. • • • • C4-1 

GENERAL DESCRIPTION 

PURPOSE 

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 control 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 
(described in Section "6D") has a modified distributor 
module, which is used in connection with EST. The 
module has eight terminals. (See Figure C4-l). 

EJ DISTRIBUTOR 
HEIMDDULE [!] IGN. COIL TERMINALS 

~ ESTTERMINALS [;:] PICK-UPCDIL TERMINALS 

3-15-85 
•ss 1101-6EA 

Figure C4-1 - Distributor Module 2.BL 
To properly control ignition/combustion timing, 

the ECM needs to know: 
• crankshaft position 

HOW CODE 42 IS DETERMINED • • • • • • C4-2 
CODE 12 . • . . . . . . . . . . . • • • • • • • C4-2 
CHECKING EST PERFORMANCE • • • • • • C4-2 

ON-CAR SERVICE . . . . . . . . . . . . . . . • . C4-2 
SETTING TIMING • • • • • • • • • • • • • • • 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 distributor 
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 "D" 
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. 
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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 output voltage = More spark advance 
Cold engine = More spark advance 
High MAP output voltage, = Less spark advance 
Hot engine = 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 42IS 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 400 rpm), 
the ECM applies 5 volts to the bypass line and the EST 
should no longer be grounded in the HEI module, 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 ISUZU ''.KT" TROOPER 

CODE12 

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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B 

7-31-87 

125 125 

DIST.{HEI) 
0 MODULE 

BlK/WHT125 

GBRE 

'-----430PNK/WHT 

424 ~ BlK/WHT 
SETTIMING/"' •• 

.....,c,,Oe,Ne,Ne,E.:,.CT,.:Oe,:R:,__ 453 REDIBLK 

ECM 

DISTGND 

9-27-118 
955721-6£ 

CHARTC-48 
IGNITION SYSTEM CHECK 

(REMOTE COil/SEALED MODULE CONNECTOR DISTRIBUTOR) 
2.8L (VIN R) "KT" (TBI) 

Test Description: Numbers below refer to circled 
numbers on the diagnostic chart. 
1. Two wires are checked, to ensure that an open is 

not present in a spark plug wire. 
lA. If spark occurs with EST connector disconnected, 

pick-up coil output is too low for EST operation. 
2. A spark indicates the problem must be the 

distributor cap or rotor. 
3. Normally, there should be battery voltage at the 

1'C'' and ~( +" terminals. Low voltage would 
indicate an open or a high resistance circuit from 
the distributor to the coil or ignition switch. If "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, 

4. Checks for a shorted module or grounded circuit 
from the ignition coil to the module. The 
distributor module should be turned "OFF," so 
normal voltage should be about 12 volts. 
If the module is turned "ON", the voltage would he 
low, hut above 1 volt. This could cause the 
ignition coil to fail from excess! ve heat. 
With an open ignition coil primary winding, a 
small amount of voltage will leak through the 
module from the "Bat" to the tach terminal. 
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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 not generating 
the proper signal to turn the module "ON." This 
test can be performed by using a DC battery with a 
rating of 1.5 to 8 volts. The use 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 diode 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 cheeking the 
manufacturers specification of the tool being used. 

6. 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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0 
• Perform Dia9nostic Circuit Check before proceeding with this test. (If a 

CHART C-48 tachometer 1s connected to the Tach term., disconnect it before proceeding 
with the test). 

• Check spark at plug with spark tester J-26792 or equivalent {ST-125) while 
IGNITION SYSTEM CHECK cranking (if no spark on one wire, check a second wire) A few sparks and 

then nothing is considered no spark. (REMOTE COIL/ SEALED MODULE 

No Spark I CONNECTOR DISTRIBUTOR) 
I Spark 2.8l (VIN R) "KT" (TBI) • I 

@ • Disconnect 4 term. distributor I Check fuel.spark plugs, etc. connector and check for spark. See section "B" symptoms. TESTLIGHT 

No spark I I Spark I TOD.C. - (.[) 
POWER SUPPLY ...., -• • (1.S to8V) 

0 •Check for spark at coil wire with tester while cranking. 11 Replace pick-up coil I ' . 
(Leave spark tester connected to coil wire for Steps 3-6). 1n 

• PN 

No Spark I I Spark I 0 
+C GBRE 

• • 

0 -• Disconnect distributor 2 term. "C/ +" connector. I Inspect' cap for water, cracks, 
Fig.1 •Ignition switch "on", Enpine stopped. etc. If OK, replace rotor. 

• Check volts at"-+" and· C" term's. of dist. harn. conn . 
• 

Both term's. 10 volts or more I I Both term's. under 10 volts I Under 10 volts "C" term. only I 
• • 

© • Reconnect dist. 2 term. conn. 
ReP,air wire from module"+" term. Check for open or 9nd. in ckt. •With;?." n. "ON", check voltabe from tach. term. 

to gn . (term. may be taped ack in harness). to 'B" term. of black lgn. coil from "C" term. to Ign. coil. If Ckt. 

I 
connector or primary ckt. to ign. sw. is OK, fault is. ign. coil or conn .. 

Over10 volts I I Under 1 volt I 1 to 10 volts I 
• I ' • Connect test light from tach. term. to ground. 

11 
Repair o~en tach. lead or Replace module and check for I 

•Crank engine and observe light . conn an repeat test #4. spark from coil as in Step 6. 

• • 
Light on steady I Li9ht I Spark I No Spark I 
• bhnks • • 

© • Disconnect distributor 4 term. connector. System I Replace ign. coil, 
• Remove dist. cap. OK it too is faulty 
• Disconnect pick-up coil connector from module. 
• Connect voltmeter from tach. term. to ground. 
•Ignition on. 
• Insulate a test light probe to 1/4" from tip and note voltage, as test li~ht Replace ignition coil and recheck 

is momentarily connected from a voltage source (1.5 to SV) to modu e for spark with spark tester. If still 
term. "P". (Fig. 1). no spark, re-install original coil 

and replace dist. module .. 

Voltage drops I No drop in voltage I 
• • 

® • Check for spark from coil wire with spark tester I Check module ground. 
as test light is removed from module term . If OK, replace module. 

• 

No Spark I Spark I 
• I 

• If no module tester (J24642} is available; I • If module tester (J24642) • Is rotating polefiiece 
Replace ign. coil and repeat Step S. is available: test module still magnetize ? 

• • • 
No Spark I I Spark I ~ INotOK] [$J ~· 
' I • 
lgn. coil removed is OK, I System OK I Check coil wire I Replace I 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, rep ace coil. resistance should shaft assy. 
replace dist. module. be 500-1500 ohms 7-21-86 and not grounded). •ss 1444-6EA 
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SECTION CS 
ELECTRONIC SPARK CONTROL {ESC) SYSTEM 

CONTENTS 
GENERAL DESCRIPTION ••••••••.... 

PURPOSE .................... . 
OPERATION .................. ., 

DIAGNOSIS ................... .. 
RESULTS OF INCORRECT ESC OPERATION 

GENERAL DESCRIPTION 

PURPOSE 

CS-1 
CS-1 
C5·1 
CS-1 
CS-1 

To control spark knock, an Electronic Spark 
Control (ESC) system has been added. This svstem is 
designed to retard spark timing up to 20', t~ reduce 
spark knock in the engine. This allows 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: 
• ESCModule 
• 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 voltage 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 advance. 

When the module detects voltage from the knock 
sensor (knock present), it turns "OFF" the signal to 
the ECM and the voltage at terminal "B7" goes to O 
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. N"o retard would occur, and spark 
knocking could become severe under heavy engine 
load conditions. 

QN .. (AR SERVICE .. • • • • • • • • • • • • • • • • 
ESC KNOCK SENSOR ••••••••••••• 
ESC MODULE ................ .. 

C5·1 
CS-1 
CS-1 

Loss of the ESC signal to the ECM would cause 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 AID 
counts. When detonation is detected, knock signal 
counts will increment, as long as knock is present. 
"Scan" tools will indicate knock being present either 
by showing AID counts, or displaying "Yes" (knock 
present), or "No" (knock not present). If 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 

!++I Remove or Disconnect 
1. Negative battery cable. 
2. ESC wiring harness connector from ESC sensor. 
3. ESC sensor from engine block. 

l++j Install 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-L 
ESC module is mounted to the ECM bracket 
behind the glove compartment. 

!++! Remove or Disconnect 
1. N"egative battery cable 
2. ESC module connector. 
3. Attaching screws. 
4. ESC module. 

1989 ISUZU "KT" TROOPER 
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j-u-! Install or Connect 
1, ESC module. 
2. Attaching screws. 
3. ESC module connector. 
4. Negative battery cable. 

1989 ISUZU "KT" TROOPER 

95 5798-&E 

Figure CS-1 - ESC Module Location 



DRIVEABILITY AND EMISSIONS 6E2-C5-3 

BLANK 

1989 ISUZU "KT" TROOPER 



6E2-C5-4 DRIVEABILITY AND EMISSIONS 

ECM 

BLK/BLU -TOMAINRELAY 
ESC 

MODULE 

486BRN -------------. 

SPARK 
RETARD 
SIGNAL 
(ESC) 

496GRV 

7-31-87 

ENGINE 
GROUND 9·30-88 

9S 5730·6E 

CHARTC-5 
ELECTRONIC SPARK CONTROL (ESC) SYSTEM CHECK 

(ENGINE KNOCK, POOR PERFORMANCE, OR POOR ECONOMY) 
2.SL (VIN R) "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 knock signal is 

indicated whil~,,running at 1500 rpm, listen for 
an internal engine noise. Under a no load 
condition, there should not be any detonation, 
and if knock is indicated, an internal engine 
problem may exist. 

2. Usually a knock signal can be generated by 
tapping on the right exhaust 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. 

3. This tests whether the knock signal is due to the 
sensor, a basic engine problem, or the ESC 
module. 

1989 ISUZU "KT" TROOPER 

4. If the module ground circuit is faulty, the ESC 
module will not function correctly. The test light 
should light indicating the ground circuit 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 
module can't recognize a knock signal. 

Diagnostic Aids: 

If the ESC system checks OK, but detonation is 
the complaint, refer to "Detonation/Spark Knock" 
symptom in Section "B". 
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CHARTC-5 

ELECTRONIC SPARK CONTROL (ESC) SYSTEM CHECK 
(ENGINE KNOCK, POOR PERFORMANCE, OR POOR ECONOMY) 

2.8L (VIN R) "KT" (TBI) 

THIS CHART SHOULD BE USED AFTER ALL OTHER CAUSES OF SPARK KNOCK HAVE BEEN CHECKEO. I.E., TIMING, EGR, ENGINE 
TEMPERATURE OR EXCESSIVE ENGINE NOISE.ETC. IF CODE 43 IS SET.USE THAT CHART FIRST. 

0 • 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 ABOUT 1500RPM . • 15 THERE A KNOCK SIGNALINDICATED? 

� � 

0 • ENGINE RUNNING AT lSOO RPM . 0 • DISCONNECTKNOCK SENSOR. 
• TAP ENGINE BLOCK IN AREA OF KNOCK SENSOR. • REPEATTEST, 
• DOES "SCAN" INDICATf A KNOCK SIGNAL • IS THERE A KNOCK SIGNALINOICA TED?

WHILE TAPPING ON ENGINE? • 

$ $ 
CHECK FOR ROUTING OF WIRE FROM INTERNAL 
KNOCK SENSOR TO ESC MODULE FOR ENGINE KNOCK 
PICKING UP FALSE KNOCK SIGNALS OR FAULTY 
FROM AN ADJACENT WIRE. REROUTE AS SENSOR. 
NECESSARY. IF ROUTING IS CORRECT, 
REPLACE ESC MODULE. 

� $ 
0 • DISCONNECTESC MODULE. ESC SYSTEM OK. 

• PROBE HARNESS TERMINAL •o• (CKT 486) REVIEW "DIAGNOSTIC 
WITH A TEST LIGHT TO 12 V. AIDS" ON FACING PAGE. 

I 
• 

LIGHT"ON" I LIGHT "Off' I 
I 

®· RECONNECT ESC MODULE. REPAIR OPEN GROUND CKT 486. I 
• DISCONNECT KNOCK SENSOR.
• ENGINE IDLING.
• MOMENTARILY TOUCH KNOCK SENSOR

HARNESS (CKT 496)WITH A TEST LIGHT TO 12V.
• EACH TIME THE TEST LIGHT CONTACTS CKT 496,

A KNOCK SIGNAL SHOULD BE GENERATED.
• IS A KNOCK SIGNALINDICATED WITH "SCAN"?

I 

� [;µ 
FAULTY CONNECTION AT SENSOR I CKT 496 OPEN, SHORTED TO GROUND, 
OR FAULTY KNOCK SENSOR. FAULTY CONNECTION AT ESC MODULE, 

OR FAULTY ESC MODULE. 
7-28-87 
7S3339·6E 
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SECTION C6 
AIR MANAGEMENT SYSTEM 

2.8L ENGINE 

CONTENTS 
GENERAL DESCRIPTION . . . . . . . . . . . . 

PURPOSE •••••••••••••••••.••• 
AIR OPERATION •••••••••••••••• 

DIAGNOSIS •••••••••••••••••••• 
AIR SYSTEM •••••••••••••••••• 

Air Pump 
Check Valve 

.................. ................ 
Hoses And Pipes ••••..•••••••• 

GENERAL DESCRIPTION 

PURPOSE 

C6-1 
C6-1 
C6·1 
C6·1 
C6-1 
C6-2 
C6-2 
C6·2 

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. 

C2 

IT] AIR PUMP 

W EACVALVE 

W AIR TO AIR CLEANER 

IT] AIR TO EAC VALVE 

W AIR TO EXHAUST PORT 

W MANIFOLD VACUUM SIGNAL 
IT] ECM 

W EAC SOLENOID 

W CHECK VALVE 

UQ} EXHAUST MANIFOLD 65 3040•6E 

Figure C6-1 • AIR System• 2.8L 

ON-VEHICLE SERVICE . . . . . . . . . . . . . . 
DRIVE BELT ••••••••••••••••••• 
PUMP CENTRIFUGAL FILTER FAN ••••• 
AIR PUMP ••••••••••••••••••• 
AIR CONTROL VALVE •••••••••••• 
CHECK VALVE ••••••••••••••••• 
AIR INJECTION PIPE ASSEMBLY •••••• 
AIR MANAGEMENT CHECK CHART •••• 

AIR OPERATION 

C6-3 
C6-3 
C6-3 
C6-3 
C6-4 
C6-4 
C6-4 
C6-7 

The system consists of an air pump, an (electric) 
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 locations 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 condition 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. 
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lJJ ELECTRIC A1RCONTROL (]] DECEL TIMING CHAMBER 
(EACJVALVE (IJA!RTOAIR(LEANER 

m DECEL TIMING ASSEMBLY ·w AIR FROM AIR PUMP 

m MANIFOLD VACUUM rn AIR TO EXHAUST PORTS 
SIGNAL TUBE OR MANIFOLD 

W ELECTRICAL TERMINAL IT[! PRESSURE RELIEF 

(!] EAC SOLENOID ASSEMBLY 
6S 2609-6E 

Figure C6-2 • EAC Valve 

NOTICE: 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) flow 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 normal conditions, 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 bolt torque of pump. 
• Proper routine and connections of hoses. 
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NOTICE: Do not oil 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: 

IL1'1 Inspect 
1. For proper drive belt tension. 
2. For a leaky pressure relief valve. Air may be 

heard leaking with the pump running. 

Check Valve 

IL1'1 Inspect 
l. 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 the 
valve toward the air pump side. No air should 
pass through the valve. 

4. Replace valve which does not operate properly. 

Hoses and Pipes 

!L•! Inspect 
L Hose or pipe for deterioration or holes. 
2. 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 soapy water solution. 
With the pump running, bubbles will form if a 
leak exists. 



ON-VEHICLE SERVICE 

DRIVE BELT 

! .. +! Remove or Disconnect 

Inspect drive belt for wear, cracks or deterioration 
and replace if required. When installing new belt, 
it must be seated and fully secured in grooves of 
A/C compressor, air pump, generator, and 
crankshaft pulleys. 

PUMP CENTRIFUGAL FILTER FAN 

The centrifugal filter fan should not be cleaned, 
either with compressed air or solvents. 

CAUTION: Centrifugal fan should not be 
removed from pump unless it is 
damaged, as removal will destroy 
the fan. 

Before starting replacement note the following: 
• Do not allow any filter fragments to enter the air 

pump intake hole. 
• Do not remove filter fan by inserting a screwdriver 

between pump and filter fan. Air damage to 
sealing lip pump will result. 

• Do not remove metal drive hub from filter fan. 
• It is seldom possible to remove the filter fan 

without destroying it. 

! .. +! Remove or Disconnect 
(Figure C6-3) 

1. Airpump. 
2. Pump pulley. 
3. Insert needle nose pliers and pull filter fan from 

pump hub. 

!+ .. ! Install or Connect 
1. New filter fan on pump hub. 
2. Spacer and pump pulley against centrifugal filter 

fan. 
3. Pump pulley bolts and tighten equal to torque 

spec. in Figure C6-3. This will compress the 
centrifugal filter fan onto the pump hole. Do not 
drive filter fan on with a hammer. A slight 
amount of interference with the housing bore is 
normal. 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. 

4. Airpump. 

DRIVEABILITY AND EMISSIONS 6E2-C6-3 

[jJ AIR PUMP 

[I] PULLEY SOLT 

TIGHTEN TO 
10 N·m 
(90 IN. LBS.) 

[]]PULLEY 

[I] FIL TEA FAN 

55 1616-6E 

Figure C6-3 - Pump Filter fan Service 

AIR PUMP 

! .. +! Remove or Disconnect 

1. Hold pump pulley from turning by compressing 
drive belt, then loosen pump pulley bolts. 

2. Loosen bolt, holding pump to mounting brackets, 
release tension on drive belts. 

3. Move belts out of the way, then remove pump 
hoses, vacuum and electrical connections, and 
control valve. 

4. Pulley, then pump. 
5. If required, insert needle nose pliers and pull filter 

fan from hub. 

!+ .. ! Install or Connect 

1. Air pump assembly, and tighten mounting bolts. 
2. Hose. 
3. New filter fan on pump hub. 
4. Spacer and pump pulley against centrifugal filter 

fan. 
5. Pump pulley bolts and tighten equally to torque 

specifications. This will compress the centrifugal 
filter fan onto the pump hole. Do not drive filter 
fan on with a hammer. A slight amount of 
interference with the housing bore is normal. 
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6E2-C6-4 DRIVEABILITY AND EMISSIONS 

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. Pump drive belt and adjust. 
7. Check air management system for proper 

operation (see Air Management Check chart). 

AIR CONTROL VALVE 

!+-+! Remove or Disconnect 

1. Battery ground cable. 
2. Electrical connector on control valve. 
3. Manifold vacuum signal hose. 
4. Air inlet and outlet hoses from valve. 
5. Control valve. 

!++-! Install or Connect 

1. Control valve. 
2. Air inlet and outlet hoses to valve. 
3. Manifold vacuum signal hose. 
4. Electrical connector on control valve. 
5. Battery ground cable. 
6. Check system operation (See Air Management 

Check chart). 

(i 1989 ISUZU "KT" TROOPER 
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CHECK VALVE 

!+-+! Remove 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. 

!++-! Install 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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6E2-C6-6 DRIVEABILITY AND EMISSIONS 

TOAIR 
CLEANER 

FULi. 

ELECTRIC 
AIR CONTROL 

SOLENOID AIR 

PUMP 

SOLENOID CONNECTOR 

A 8 

MANIFOLD 
VACUUM CHECK VALVE 

(2.8L) 
CHECK 
VALVE 

A 

7.23.97 

B 

BLK/WHT 125 
MAIN RELAY 

TO 
EXHAUST 

PORTS ECM 

9-30-88 
9S 57JS-6E 

CHARTC-6 

Circuit Description: 

AIR MANAGEMENT CHECK 
(ELECTRONIC AIR CONTROL VALVE) 

2.BL (VIN R) "KT" (TBI) 

An electric air control valve solenoid directs air into the exhaust ports or the air cleaner. During cold start 
the ECM completes the ground circuit, the EAC solenoid 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 circuit from the solenoid to the 
ECM. 

Test Description; Numbers below refer to circled 
numbers on the diagnostic chart. 
l. This is a system performance test. When vehicle 

goes to "Closed Loop," air will switch from the 
ports and divert to the air cleaner., 

2. Tests for a grounded electric divert circuit. 
Normal system light will be "OFF.• 

1989 ISUZU "KT" TROOPER 

3. 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 connections or valve. 

4. Checks for voltage from battery through a fuse to 
the solenoid. 



0 

0 

0 

• DIAGNOSTIC TERMINAL NOT GROUNDED. 
• COOLANT AT NORMAL OPERATING TEMPERATURE. 
• OISCONNECT HOSETO AIR CLEANER. 

DRIVEABILITY AND EMISSIONS 6E2-C6-7 

CHARTC-6 
AIR MANAGEMENT CHECK 

(ELECTRONIC AIR CONTROL VALVE) 
2.8l (VIN R "KT" TBI 

• START ENGINE ANO RUN AT IDLE, OBSERVE DIRECTION OF AIR IN THE FIRST 5 
SECONDS. AIR SHOULOGO TO THE EXHAUST PORTS FORS SECONDS ANO 
THEN AIR SHOULD GO TO THE AIR CLEANER. 
OOESIT? 

I 
I 

I NO I 
I 

• CONNECT HOSE TO AIR CLEANER. 
• DIAGNOSTIC TERMINALNOTGROUNOED, 

• IGNITION "ON" ANO ENGINE STOPPED. 

• DISCONNECT CONNECTOR FROM VALVE 
SOLENOID AND CONNECT A TEST LIGHT 
BETWEEN HARNESS CONNECTOR TERMINALS. 
IS THE TEST LIGHT "ON"? 

I NO I 
I 

• GROUND DIAGNOSTIC 
TERMINAL. 

• IS THETEST LIGHT "ON"? 

I NO I 
I 

• CONNECT TEST LIGHT BETWEEN 
HARNESS TERMINAL "A" TO GROUND. 

• ISTHETESTLIGHT"ON"? 

I NO I 
• 

• CHECK FOR OPEN 
FUSE OR OPEN IN 
WIRE TO IGNITION. 

$ 
• AIR MANAGEMENT SYSTEM IS OPERATING 

PROPERLY, 
• CHECK FOR MANIFOLD VACUUM SIGNAL AT 

VALVE WITH ENGINE IDLING, VACUUM SHOULD 
BE IO' HG (34KPA). REPAIR IF REQUIRED. 

I 
YES I 
I 

• CHECK FOR GROUNDED WIRE 
FROM SOLENOID TO ECM. 

• IF NOT GROUNDED, REPLACE ECM. 

$ 
• ITISAFAULTYVALVESOLENOID 

CONNECTOR OR SOLENOID. 
REPLACE EAC VALVE . 

• 
YES I 

• 
• CHECK FOR AN OPEN IN WIRE FROM 

SOLENOID TO ECM. 
• IF OK, CHECK RESISTANCE OF 

SOLENOID WINDINGS. 
• IFUNOER20 OHMS,REPLACE EAC 

VALVE AND PERFORM ECM QDR CHECK 
IN SECTION "3". 

• IFOVER20 OHMS.REPLACE ECMONLY. 

7-27-87 

*55 2839-6EB 
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DRIVEABILITY AND EMISSIONS 6E2·C7-1 

'> SECTION C7 
EXttlUS'TGAS RECIRCULATION (EGR) SYSTEM 

CONTENTS 

GENERAL DESCRIPTfOf1{ • • •• • ••• • •••.• 
PURPOSE •• --._,~ ,.:;/~\~'.:,_--~. ~ --~ •-• .-.•••• 
OPERATION •. •·•. •" ~-•. •-•- ...... ., ••• 
EGR CONTROL -,._\'. ~---: • .'--_ •• -~ ----~ _.- •-• ...... 
ELECTRONIC VACUUM REGUl;ATOR 

VALVE_(EVRV): ................. . 
PORT EGRVALVE •• -.••••••• • • • • • • 

GENERAL DESCRIPTION 

PURPOSE 

C7-1 
C7-1 
C7•1 
C7-1 

C7-1 
C7-2 

The EGRsystem is used to lower NO, (oxides of 
nitrogen) emission levels caused by high combustion 
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 valve feeds small amounts of exhaust 
gas back into the combustion chamber as shown in 
Figure C7-1. 

DJ EGRVALVE 

OJ EXHAUSTGAS 

W INTAKEAlR m VACUUMPORT 

DIAPHRAGM 

VALVE OPEN 

VALVE CLOSED 

m SPRING 
4SDS36-6E 

Figure C7•1 • Exhaust Gas Recirculation 

EGR VALVE IDENTIFICATION ••••...• 
RESULTS OF INCORRECT OPERATION ••• 

ON-CAR SERVICE ................. . 
EGR VALVE .................... . 

EGR Manifold Passage •••••••••• 
EG R CONTROL SOLENOID ••••.••..• 

OPERATION 

C7·2 
C7-2 
C7-2 
C7·2 
C7-3 
C7•3 

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. [f too 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 
• Above idle speed 

EGRCONTROL 

ELECTRONIC VACUUM REGULATOR VALVE 
(EVRV) 

To regulate EGR flow, an ECM controlled 
electronic vacuum regulator valve (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 EVRV 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 ofEGR. 

1989 ISUZU "KT" TROOPER 
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(IJ EGR VALVE m EXHAUST GAS m INTAKEAIR 

(]J VACUUM PORT 

DIAPHRAGM 

VALVE OPEN 

VALVE CLOSED 

[[j SPRING 

Figure C7-2 • Mounting Valve 

~ 

(IJ EGRVALVE 

OJ EXHAUST GAS 

I]] INTAKEAIR 

(]J VACUUM PORT 

DIAPHRAGM 

VALVE OPEN 

VALVE CLOSED 

[[j SPRING 

Figure C7•3 • EGR Mounting 

PORT EGR VALVE 

4S0S36·6E 

4SOS36-6E 

This 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 allows exhaust gas to be 
pulled into the intake manifold and enter the engine 
cylinders. 

EGR VALVE IDENTIFICATION 

• Negative backpressure EGR valves will have an 
"N" stamped on the top side of the valve after the 
part number (Figure C7-4). 

1989 ISUZU "KT" TROOPER 

17083821 

1. ASSEMBLY PLANT COOE 
2. PART NUMBER 
3. DATE 8UIL T 
4. LOOK HERE FOR LETTER: 

P = POSITIVE BACK PRESSURE 
N =NEGATIVE 8ACK PRESSURE * 450538-6£ 
BLANK= PORTED VALVE 2-27-87 

Figure C7-4 • EGR Valve Identification 

• 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 number in the parts catalog or 
supplemental bulletin. 

RES UL TS OF INCORRECT OPERATION 

Too much EGR flow (at idle, cruise, 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 cruise. 
Rough idle. 
Too little or no ~]GR flow allows combustion 

temperatures to get too higb during acceleration and 
load conditions. This could cause: 

Spark knock (detonation). 
Engine overheating. 
Emission test failure. 

ON-CAR SERVICE 

EGRVALVE 

j++j Remove or Disconnect 

1. Air cleaner. 
2. EGR valve vacuum hose at valve. 
3. Bolts. 
4. EGR valve from manifold. 



W EGRVALVE 

W VACUUM HARNESS 

W EGA SOLENOID 

W MANIFOLD VACUUM 

Figure C7-5 • EGR & Solenoid 2.8L 

EGR Manifold Passage 

IL•! Inspect 

65 2934•6E 

If EGR passages in the inlet manifold indicate 
excessive build-up of deposits, the passages should be 
cleaned. Care should be taken to ensure that all loose 
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 screwdriver. 

3. Clean mounting surfaces of intake manifold and 
valve assembly. 

DRIVEABILITY AND EMISSIONS 6E2-C7-3 

!++! Install or Connect 

1, EGR valve on intake manifold using new gasket. 
2. Bolts and tighten to 22 N ·m (16 lb. ft.). 
3. Vacuum hose to valve. 
4. Air cleaner. 

EGR CONTROL SOLENOID 

!++! Remove or Disconnect 

1. Negative battery cable. 
2. Air cleaner. 
3. Electrical connector at solenoid, 

(Figure C7-5) 
4. Vacuumhoses. 
5. Nut and solenoid. 

!++! Install or Connect 
1. Solenoid and bracket. Tighten nut to 24 N·m 

(17 lb. ft.). 
2. Vacuum hoses. 
3. Electrical connector. 
4. Air cleaner. 
5. Negative battery cable. 
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ECM 

TO EGR VALVE 
ENGINE 

VACUUM 

IJ.ECM1 

10A l FUSE 

7-31-87 

EGR 
SOLENOID 

N.C. 

-------------, 
I 
I 
I 
I 

VENTFIL TER CONTROL 1 

: CIRCUITRY : 
L------------------------------J 

EVRV SOLENOID ASSY. 

BLK/WHT 125 J 
435GRN ----1 

1----- BRN ---< 

BLK/WHT l 
NOT USED 

10-3-88 
9S 5729-&E 

CHARTC-7 

Circuit Description: 

EGR SYSTEM CHECK 
2.SL (VIN R} "KT" (TBI} 

The EGR valve is controlled by a normally closed solenoid (allow a 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. 
• TPS - "OFF" idle 
• 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 
numbers on the diagnostic chart. 
1. With the ignition "ON," engine stopped, the 

solenoid should not be energized and vacuum 
should not pass to the EGR valve. 

2. Grounding the diagnostic terminal will energize 
the solenoid and allow vacuum to pass to valve. 

1989 ISUZU •Kr TROOPER 

3. Checks for plugged EGR passages. If passages are 
plugged, the engine may have severe detonation 
on acceleration. 

4. The EGR solenoid will not be energized in park or 
neutral. This test will determine if the switch 
input is being received by the ECM. 



0 

0 

0 

0 

• • • 
• • • • • 

• • 

• 
• 

• • 
• • • 
• • 

ASSUMES NO CODE 24 OR 3215 STORED 

DRIVEABILITY AND EMISSIONS 6E2-C7•5 

. 

CHART C-7 
EGR SYSTEM CHECK 

DISCONNECT EGR SOLENOID VACUUM HOSE (MANIFOLD SIDE) 
2 BL (VIN R) "KT" (TRI) 

CHECK VACUUM SOURCETO SOLENOID ( IF NOT OK. REPAIR i 
INSTALL A HAND HELD VACUUM PUMP WITH GAGE ON MANIFOLD 
SIDE OF EGR SOLENOID. 
IGNITION "ON" ENGINE STOPPED . 
DIAGNOSTIC TERMINAL NOT GROUNDED . 
APPLY VACUUM . 
OSBSERVE EGRVALVE . 
VALVE SHOULD NOT MOVE. DOES IT? 

• 

$ • 
I YES I 

I 

GROUND DIAGNOSTIC TERMINAL, I 1: DISCONNECT EGR SOLENOID ELECTRICAL CONNECTOR. 
REPEAT TEST. DOES VALVE MOVE? REPEATTEST. DOES VALVE MOVE? 

• • 
• 

[$ • $ I YES I i YES I 
• I 

START AND IDLE • INSTALL A VACUUM GAGE IN 

I REPLACE I CHECK CKT 435 FOR SHORTTO 
ENGINE. VACUUM LINE AT VALVE SOLENOID GROUND. IF NOT SHORTED IT IS 
LIFT UP ON EGR • REPEAT TEST A FAUL TV ECM. 
VALVE AND • DOES GAGE INDICATE VACUUM 
OBSERVE IDLE. • 

YES I I NO 
• 

CHECK EGRVALVE VACUUM I SEE CODE32 CHARTTO I PORTORIFACE FOR BEING DIAGNOSE SOLENOID 
PLUGGED. IF NOT PLUGGED, 
REPLACE EGR VALVE 

• 
IDLE ROUGHENS I NO CHANGE I 
I I 

RECONNECT EGR SOLENOID. • REMOVE EGRVALVE, 
CONNECT VACUUM GAGE TO VACUUM • CHECK PASSAGES FOR BEING PLUGGED. IF 
HOSE AT EGR VALVE, NOT PLUGGED REPLACE EGRVALVE. 
ENGINE AT NORMAL OPERATING TEMP . 
IN DRIVE (AUTOMATIC TRANS.) 
HOLD BRAKES ANO ACCELERATE 
MOMENTARILY UP TO ABOUT 1800 
RPM. 
OBSERVE GAGE 
SHOULD HAVE OVER 2" VACUUM BUT 
LESS THAN 10" 

I 
• • 
OK I I NOT OK 

I • 
• 

NO TROUBLEfOUNO. I I OVER 10· VACUUM I NO VACUUM OR I 
EGR SYSTEM OK I 

LESS THAN 2" 

I CLEAN OR REPLACE I I 
EGRFILTER. IF THERE ARE NO RESTRICTIONS IN 

VACUUM LINES, PERFORM PIN 
SWITCH CHECK. SEE CHARTC-1A. 

CONFIRM "CLOSED LOOP" OPERATION ANO NO "CHECK ENGINE" LIGHT. 
9-28-88 

9SS992-6E 

-I 
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DRIVEABILITY AND EMISSIONS 6E2-C10·1 

SECTION C10 
ECM CONTROLLED AIR CONDITIONING 

CONTENTS 

GENERAL DESCRIPTION .•••..• , •• , • 
OPERATION •• • •••• •- .......... . 

GENERAL DESCRIPTION 

C10·1 
C10·1 

In order to improve idle quality and wide open 
throttle performance, the A1C compressor is controlled 
bytheECM. 

The KT Trooper uses the expansion valve 
refrigerant system as described earlier in Section "1". 
There are five modes of operation available on the 
control. They are OFr', ~AX, AIC, 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 switch, an 
evap thermo switch, 3 control relays, and the 
compressor. 

The dual pressure switch, mounted in the receiver 
dryer, is closed when the system contains a sufficient 
refrigerant charge. This switch opens when pressure 
is less than about 40 psi (276 k.Pa) or over 440 psi 
(3034kPa). 

The AIC control relays are controlled by the ECM, 
so that the ECM can increase idle speed before turning 
"ON" the clutch, to disable the clutch during WOT. 

See appropriate C-10 CHART for specific wiring 
and circuit description. 

DIAGNOSIS . '" .................. ,. 
ON-CAR SERVICE ..................... . 

C10·1 
C10·1 

DIAGNOSIS 

CHARTS C-10 should be used for diagnosing the 
electrical portion of the AIC 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 "OX" 

ON-CAR SERVICE 

For removal and replacement procedures of A/C 
components, refer to Section "12" of the service 
manual. 

OJ DUAL PRESSURE SWITCH 

(]] RECEIVER DRYER 

9S 5706-6! 

Figure Ct0-1 • A/C Dual Pressure Switch 
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A/C 
DUAL 

PIIESSURE 
SWITCH 

AIC 
CLUTCH 

CONTROL 
RELAY 

59GRN AIC COMPIIESSOR TEST UAD 
RIGHT HAND RELAY (TR. 

t:r-r"t:::::::. ________ GRNIBLU0S 

1---------- GRNIBLK03 

EVAPO 
HERMD 

SW. 

GRNiWHT 

TO FUSEBOX 
A/CCONTROLRELAY 

A/C 
COMPRESSOR 

CUTOUT 
RELAY 

9-28-88 

Circuit Description: 

MODE._ ___ ~--, 
SW. 

,----· ., 
I 
I 
J 
'AIC 

--<t-----+----- : OFF GAN/ORN I J 

GRN/8LK ---====•:::·:::·:::·:::·:::•:::•==:I---' 

CHARTC-10 
A/C CLUTCH CONTROL CIRCUIT DIAGNOSIS 

2.8L (VIN R) "KT" (TBI) 

LOWER 
SW. 

ECM 

A/CREQUEST 

9-26-88 
95 5738-6E 

The A/C clutch control relay is ECM controlled to delay AIC clutch engagement about .4 second after A/C is 
turned "ON.• This allows the !AC to adjust engine rpm before the AIC 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 AJC 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 clutch 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 cycling of the compressor by providing additional fuel at the instant clutch is applied. 
Turning "ON" air conditioning supplies CKT grn/blu 05 battery voltage to the clutch control relay and 

terminal "B8" of the ECM connector. After a time delay of about 1/2 second the ECM will ground terminal "A2" 
of the ECM connector, CKT grn/blk 03, and close the control relay. AIC compressor clutch will engage. 

Test Description: Numbers refer to circled 
numbers on the diagnostic chart. 
1. Checks for low refrigerant or dual pressure switch 

as cause for noAIC. 

1989 ISUZU "KT" TROOPER 

2. This and following tests check for faulty A/C 
control relay. 

3. This and following tests check for open ECM 
wiring or faulty ECM. 



DRIVEABILITY AND EMISSIONS 6E2-C10-3 

CHART C-10 
• ENGINEIDLINGATNORMALTEMP. A/C CLUTCH CONTROL CIRCUIT DIAGNOSIS 
• TURN BLOWER SWITCH "ON" 2.8L (VIN R) "KT" (TBI) • TURN AIC "ON" 
• DOES COMPRESSOR CLUTCH ENGAGE? 

• 

[$ YES I 
I 

0 • WITH A TEST LIGHT CONNECTED NO TROUBLE FOUND I 
TO GROUND, PROBE BOTH 
TERMINALS OF AIC DUAL 
PRESSURE SWITCH . 

• 
• • 

LIGHT "ON" BOTH I LIGHT "ON" ONETERMINAL I I NO LIGHT I 
I I I 

0 • TURN ENGINE "OFF" FAUL TY DUAL PRESSURE SWITCH • REFER TO HEATING AND 
• USING FU SABLE JUMPER WIRE, OR FAULTY A/C SYSTEM COOLING ELECTRICAL SECTION 

JUMP A/C COMPRESSOR TEST LEAD PRESSURE. OF MANUAL. 
TOB+. 

• DOES COMPRESSOR CLUTCH 
ENGAGE? 

I 

[$] NO I 
• 

0 • RESTART ENGINE • CONNECT FUSABLE JUMPER TO 

• ENGINE IDLING AT NORMAL TEMP. B + AND CIRCUIT 5 GRN/RED . 

• TURN BLOWER SWITCH "ON" • DOES COMPRESSOR CLUTCH 

• TURN A/C "ON" ENGAGE? 
• WITHTESTLIGHTCONNECTEDTO 

I GROUND, BACK PROBE ECM PIN TERM B-8. 

$ ~ 
FAULTY RELAY OPEN A/C COMPRESSOR 

CLUTCH CIRCUIT OR 
FAULTY COMPRESSOR 
CLUTCH. 

LIGHT"ON" I LIGHT "OFF" I 
' • • 

WITH TEST LIGHT CONNECTED TO I OPEN CIRCUIT BETWEEN DUAL 
B +, BACK PROBE ECM PIN A-Z. PRESSURE SWITCH AND ECM 

TERMINAL B-8. 

I 

LIGHT "ON" I I LIGHT "OFF" I 
I I 

• WITH JUMPER WIRE CONNECTED TO I FAULTY ECM I 
GROUND, PROBE CKT 3 GRN/BLACK AT 
RELAY. DOES COMPRESSOR CLUTCH 
ENGAGE? 

~ $ 
OPENCKT3 I FAULTY RELAY I 
GRN/BLACK BETWEEN 
ECMANDRELAY. 

CLEAR CODES AND CONFIRM "CLOSED LOOP" OPERATION AND NO "CHECK ENGINE" LIGHT. 
9-28-88 

9S 5739-6E 
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DRIVEABILITY AND EMISSIONS 6E2-C13-1 

SECTION C13 

POSITIVE CRANKCASE VENTILATION (PCV) 

CONTENTS 

GENERAL DESCRIPTION . . • • . . • • • • • • C13-1 
DIAGNOSIS • • • • • • • . • • . . . . . • • • • • C13-1 

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. 

OJ CHECK VALVE 
45 0068-6E 

Figure C13-1 - PCV Valve Cross Section 

To maintain idle quality, the PCV valve restricts 
the flow when intake manifold vacuum is high. If 
a.bnormal operating conditions arise, the system is 
designed to allow excessive amounts of blow-by gases 
to back flow through the crankcase vent tube into the 
air cleaner to be consumed by normal combustion. 
• A leaking valve or hose would cause: 

• Rough idle. 
• Stalling. 
• High idle speed. 

DIAGNOSIS 

If an engine is idling rough, check for a clogged 
PCV valve or plugged hose. Replace as required. Use 
the following procedure: 

1. Remove PCV valve from rocker arm cover. 
2. Run the engine at idle. 

RESULTS OF INCORRECT OPERATION C13-2 
ON-CAR SERVICE . . . . . . . . . . . . . . . . . C13-2 

= CLEANAIR 

- VOLATILE OIL FUMES 

--- MIXTURE OF AIR AND FUMES 

OJ PCV VALVE 

[TI AIR CLEANER 

[I] CRANKCASE 
VENT HOSE 

[I] PCV VALVE 
HOSE 

Figure C13-2 • PCV-Flow 

45 0067-6E 

3. Place your thumb over end of valve to check 
for vacuum. If there is no vacuum at valve, 
check for plugged hoses or manifold port, or 
PCV valve. Replace plugged or deteriorated 
hoses. 

4. Turn "OFF" the engine and remove PCV 
valve. Shake valve and listen for the rattle of 
check needle inside the valve. If valve does 
not rattle, replace valve. 

1989 ISUZU "KT" TROOPER 
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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. 
• Oil leaks. 
• Oil in air cleaner. 
• Sludge in engine. 

1989 ISUZU "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, inspe,ct the hoses and clamps and 
replace any showing signs of deterioration. 

I 
i 
l 

I 
I 

\ 

. 

. 
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SECTION C14 
THERMOSTATIC AIR CLEANER (THERMAC) 

CONTENTS 
GENERAL DESCRIPTION ............ 
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GENERAL DESCRIPTION 

PURPOSE 

C14-1 
C14-1 
C14-1 
C14•1 
C14-2 

C14·2 

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 THEil.vlAC air cleaner operates by heated air 
and manifold vacuum (Figure Cl4-l). Air can enter 
the air cleaner from outside the engine compartment 
or from a heat stove built 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, outside air, or a 
combination of both. Inside the air cleaner is a 
temperature sensor that reacts 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. 

• Outside Air Delivery Mode. When the 
temperature is above 55°C (131°F), the damper 
door drops down and only outside air enters the air 
cleaner. 

• Regulating Mode. Between 30°C (86°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 Cl4-2). When vacuum in this hose 
drops for any reason, the check valve will bleed off the 
vacuum to the vacuum motor slowly. 

THERMACAIR CLEANER CHECK •••••• C14-2 
VACUUM MOTOR CHECK •••••••• , • C14-2 
TEMPERATURE SENSOR CHECK •••••• C14-3 

ON CAR SERVICE ................ ., • C14 .. 3 
AIR CLEANER ELEMENT • • • • • • • • • • • C14•3 
VACUUM DIAPHRAGM MOTOR •••••• C14-3 
SENSOR • • • .. • • • • • • • • • • • • • • • • • c14 .. 3 

m VACUUM DIAPHRAGM 
MOTOR 

[I) TEMPERATURE SENSOR 

r:;; VACUUM HOSE (TO 
L;.J MANIFOLD VACUUM) 

IT] HEAT STOVE DUCT 

W SNORKEL 

W LINKAGE 

W AIR BLEED VALVE 

W AIRCLEANERASM. 

[I) DAMPER DOOR 

4S0648•6E 

Figure C14-1 • THERMACAir Cleaner• Typical 

m 
[I] 

THERMAC MOTOR 

OELAYVALUE 95 5552·6E 

Figure C14-2 • THERMAC Delay Valve 
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A 

B 

C 

[I] VACUUM DIAPHRAGM MOTOR 

W DIAPHRAGM SPRING 

IJ] TEMPERATURESENSOR 

~ AIR BLEED VALVE - CLOSED 

~ AIR BLEED VALVE - PARlTALLYOPEN 

I 4C! AIR BLEED VALVE • OPEN 

[]J VACUUM HOSES m DIAPHRAGM 

DJ HEATSTOVE m HOT AIR (EXHAUST MANIFOLD) m DAMPER DOOR 

[j]] OUTSIDE INLET AIR 

[IjJ SNORKEL 

A- HOT AIR DELIVERY MODE 
B - REGULATING MODE 
C - OUTSIDE AIR DELIVERY MODE 

4$0073·6E 

Figure C14•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. 

THERMACAIR CLEANER CHECK 

1. Inspect system to be sure all hoses and heat stove 
tube are connected. Check for kinked, plugged or 
deteriorated hoses. 

2. Check for presence and condition of air cleaner to 
carburetor gasket seal. 

1989 ISUZU "KT" TROOPER 

3. With air cleaner assembly installed, damper door 
should be open to outside air. 

4. Start engine. Watch damper door in air cleaner 
snorkel. When engine is first started, damper door 
should move and close off outside air. 
As air cleaner warms up, damper door should open 
slowly to outside air. 

5. 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 

1. With engine "OFF," disconnect vacuum hose at 
vacuum diaphragm motor. 

2. 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. 

3. 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. 



(Failure of the vacuum diaphragm motor 
assembly is more likely to be caused from binding 
linkage or a corroded snorkel than from a failed 
diaphragm. This should be checked first, before 
replacing the diaphragm.) 

4. If vacuum motor checks OK, check vacuum hoses 
and connections. If OK, replace the temperature 
sensor. 

TEMPERATURE SENSOR CHECK 

1. Start 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 as 
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 should move 
to close off outside air immediately if engine is cool 
enough. When damper door starts to open the 
snorkel passage (in a few minutes), remove air 
cleaner cover and read thermometer. It must read 
about 55°C (131 'FJ. 

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 

j++! Remove or Disconnect 
1. Aircleanercover. 
2. Old element. 

I++! Install or Connect 
1. New element. 
2. Air cleaner cover. Do not over-torque nuts (install 

finger- tight). 

VACUUM DIAPHRAGM MOTOR 

!++! Remove or Disconnect 
1. Air cleaner. 
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 motor retaining strap. 

DRIVEABILITY AND EMISSIONS 6E2-C14-3 

[I]
2

1 SPOT WELDS 
OJ MOTORASM. 

~ .... 
I -'.r--,; 

, l rt , 
' I /J 
' • ( 

' , 

=--

4

3 RETAINING STRAP 
INSTALL REPLACEMENT SENSOR ASM. 450649.

6
E 

IN SAME POSITION AS ORlGINAL ASM. 

Figure C14-4 - Replacing THERMAC Vacuum Motor 

2. Vacuum motor linkage into control damper 
assembly. 

3. Use the motor retaining strap and sheet metal 
screw provided in the motor service package to 
secure motor to the snorkel tube. Make sure the 
screw does not interfere with the operation of the 
damper assembly. Shorten screw if required. 

4. Vacuum hose to motor and install air cleaner. 

SENSOR 

!••! Remove or Disconnect 
1. Air cleaner. 
2. Hoses at sensor. 
3. Pry up tabs on sensor retaining clip. Remove clip 

and sensor from air cleaner. Note position of 
sensor for installation. 

Ej Install or Connect 
1. Sensor and gasket assembly in original position. 
2. Retainer clip on hose connectors. 
3. Vacuum hoses and air cleaner on engine. 

w SENSOR RETAINING CUP 
450650-6£ 

Figure C14-5 - Replacing THERMAC Sensor 
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