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JEEP COMPUTER CONTROLLED CATALYTIC CONVERTER (C-4) SYSTEM

DESCRIPTION

The Computer Controlled Catalytic Converter (C-4) system is
used on all California Jeep models equipped with 151" 4-
cylinder engines. The C-4 system closely controls air/fuel ratio
through a feedback system from an oxygen sensor mounted in
the exhaust manifold. The major components of this system in-
clude an exhaust gas oxygen sensor, an electronic control
module (ECM), a special electronically controlled carburetor
(Rochester Model E2SE) and a three-way catalytic converter.

OPERATION
OXYGEN SENSOR

This unit is positioned in the exhaust manifold so it can sense
exhaust gas composition as it comes from the engine. The sen-
sor detects oxygen content in order to relay a signal to the
ECM. This sensor is actually a (Zirconia) battery which reacts to
oxygen levels by generating a voltage signal (100 to 900
millivolts) that is inversly proportionate to the amount of ox-
ygen. If the oxygen content of exhaust gas is high (indicating a
lean mixture), the voltage signal created by the sensor will be
low. If oxygen content is low (indicating a rich mixture), the
voltage signal to the ECM is high. The oxygen sensor should be
replaced every 30,000 miles to ensure proper function.

ELECTRONIC CONTROL MODULE (ECM)

The ECM reads and computes the signal from the oxygen sen-
sor. In response, it sends a proportionate signal to the mixture
control solenoid (in carburetor), which creates either a lean or
rich mixture, as required. The signal which is sent from the ECM
to the mixture control solenoid is also modified by inputs from

throttle position vacuum switches and coolant temperature sen-
sor (CTS).

The ECM contains o replaceable integrated circuit "chip”
which has stored data unique to each vehicle (i.e., axle ratio,
body style, etc.). This is called a Programmable Read Only
Memory (PROM). This PROM’s memory system stores an
average set of operating conditions with the ideal air/fuel
ratio for these conditions. If any settings change from these
stored conditions (as determined by engine sensors), the ECM
will make necessary adjustments to bring engine back to the
"ideal” set of conditions.
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Before the ECM can begin in governing the air/fuel ratio, it is
important to note that a minimum of 10 seconds must have
elapsed after startup before any C-4 operation begins, engine
coolant temperature must be above 150° F, and the oxygen
sensor must be sufficiently hot (600° F) and putting out suf-
ficient voltage before the ECM can react. During cold engine
startup, the ECM is off-line and a fixed carburetor condition is
maintained until proper warmup occurs.

CARBURETOR

Carburetors used in conjunction with the C-4 system are
designed with an electrically operated solenoid in the fuel
bowl. In the Rochester E2SE carburetor, this solenoid provides
a controlled restriction to the main metering system. This
solenoid responds to impulses (cycles) generated from the ECM
to make the mixture leaner or richer, as determined by the
system of engine sensors and switches.

— For additional information, including adjustments
and specifications, see Rochester E2SE carburetor article in
FUEL SYSTEMS section of this manual.

CATALYTIC CONVERTER

Proper emission control is accomplished with the special three-
way catalytic converter which converts all 3 major pollutants
(HC, CO and NOx). In order for this catalytic converter to be
effective, precise control of the oxygen content of gases enter-
ing the converter is necessary, thus the need for the oxygen
sensor, ECM and special carburetor.

ENGINE SENSORS & SWITCHES

Coolant Temperature Sensor (CTS) — The CTS senses
engine coolant temperature and sends a proportionate signal
to the ECM. It does not allow C-4 system operation (closed
loop) while coolant temperature is below 150° F.

Wide Open Throttle (WOT) — This switch is used to detect
full throttle condition. When activated, a signal from the WOT
to ECM sets a temporary full rich mixture until throttle moves
off wide open position. At which time, the C-4 system returns to
pre-WOT operating conditions. This switch is closed at wide
open throttle and opens with 5 in. Hg or more of ported
vacuum.

Closed Throttle Switch — This switch detects closed or part
throttle conditions and sends appropriate signal to ECM. This
switch is used in conjunction with WOT to determine inter-
mediate throttle positions. This switch is normally closed until
12 in. Hg or more manifold vacuum is present.

COMPONENT REPLACEMENT
OXYGEN SENSOR

Every 30,000 miles, it is necessary to replace oxygen sensor to
prevent system failure. Replace sensor as follows:

Removal — Disconnect sensor electrical connector and spray
sensor threads with suitable heat riser valve lube. Allow to
soak for at least 5 minutes, then carefully unscrew oxygen sen-
sor and remove.
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Installation — Coat threads of new sensor with anti-seize
compound and carefully install. Tighten to 25 ft. Ibs. Reconnect
electrical lead.

VACUUM SWITCHES

Removal & Installation — Note vacuum hose position and
disconnect hoses from switch assembly. Disconnect electrical
connectors. Remove switch and bracket assembly from fender
panel. Replace vacuum switch assembly as a unit (both
switches and bracket). Install by reversing removal procedure.

ELECTRONIC CONTROL MODULE

Removal & Installation — Remove ECM and mounting
bracket as an assembly from left kick panel near parking
brake. Disconnect electrical connectors. Remove ECM from
mounting bracket. Install new ECM to mounting bracket, con-
nect electrical connectors and install assembly to kick panel.
DO NOT ground bracket. Bracket is insulated from vehicle
ground.

PROGRAMMABLE READ ONLY MEMORY (PROM)

Removal — 1) Remove ECM from vehicle. Remove access
cover screw and cover from ECM. PROM “chip” removal and
insertion tool will be included with replacement unit. Remove
tool from replacement kit.

2) Starting at opposite end from reference mark ("U2" stam-
ped in ECM next to PROM and rectangular impression and
paint stripe on PROM unit), gently work tang of removal tool
beneath PROM unit with slight side to side rocking motion. DO
NOT attempt to lift out PROM at this time. Remove extraction
tool.

3) At reference end, push tang of tool beneath unit (above
mating socket), making sure tang is completely under unit.
Grasp PROM unit with thumb and forefinger and pull straight
up and out.

Installation — 1) Place replacement PROM with leads
pointing downward on a flat hard surface. Check part number
of new unit to be sure it is the same as one being replaced.
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Fig. 2 PROM "Chip” Location

2) Press insertion tool firmly onto unit with reference paint
stripe visible. Locate reference end of PROM to reference end
of socket ("U2" stamped next to socket). Lightly mate unit with
socket.

3) Inspect unit to be sure it is aligned properly and that no pins
are bent. Now, fully install unit by pressing down firmly on in-
sertion tool. Remove tool, install access cover and install ECM
to vehicle. Start engine and observe "CHECK CARB” display
for trouble codes.

— If trouble code 51 is present after replacement, new
unit is either installed backwards, is deffective, is not fully
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Fig. 3 PROM Removal and Installation Procedure Showing Insertion/Extraction Tool
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seated or has bent pins. Whenever PROM is installed
backwards and ignition is switched on, unit will be destroyed.
In this event, replace unit.

TESTING & DIAGNOSIS
C-4 DIAGNOSTICS

The C-4 system may be suspected when engine performance,
fuel economy or exhaust emissions are improper. A built-in
diagnostic system is likely to activate if a problem occurs in the
system (however, there is the possibilty of this not happening).
If the C-4 system contains a problem, a "CHECK CARB" warn-
ing light will be activated on the instrument panel. If, however,
the warning light is not activated, the following items should
be checked before inspecting the C-4 system further:

Ignition system (dist., timing, plugs, etc.)
Air cleaner system

Fuel evaporation system

PCV system

EGR valve

Engine compression

Intake manifold"

Vacuum hoses

Carburetor mounting bolts

Restricted exhaust

WARNING LIGHT CHECK

1) To test warning light and be sure the diagnostic system is
operating, turn off the ignition switch, leave engine stopped
and ground trouble code test lead located beneath dash
(white wire with tracer, attached to ECM harness).

2) If the system is operating properly, when the ignition switch
is turned to the "ON" position the "CHECK CARB" light will
flash a code 12. Code 12 indicates proper operation of
diagnostic system. The 12 will be flashed as follows: One flash,
followed by a pause, and then two more flashes. After a
longer pause, the code will repeat two more times.

— If fault is intermittent, "CHECK CARB" light may
come on and then go out; however, fault problem will be
stored in ECM memory so diagnosis can be performed.

TROUBLE CODES

C-4 diagnostic system is programmed to flash a series of codes
through the "CHECK CARB" light. After light becomes ac-
tivated by the system, it is necessary to ground the trouble
code test lead, with engine running, so system can flash proper
trouble code.

When "CHECK CARB” light comes on, trouble in C-4 system is
indicated. A series of codes are programmed to assist in
diagnosis and correction of problem. See C-4 SYSTEM
DIAGNOSTIC TROUBLE CODES table for explanation.

Codes are flashed by "CHECK CARB" light after trouble code
test lead is grounded. Codes will be flashed as follows: Light
will flash 1, 2, 4 or 5 times to indicate first number of trouble
code; then, it will (after a short pause) flash 1, 2, 3, 4 or 5
more times to indicate second number of code. After a longer
pause, signal will repeat itself two more times.
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FOR EXAMPLE — With trouble code test lead grounded and
engine running, if problem is a shorted coolant sensor circuit,
Code 14, light will flash one time, pause, then flash four times.
A long pause, then repeat one-and-four flashes, a long pause
and repeat again.

If more than one trouble spot is detected, one code series will
flash, then the other code series will flash.

C-4 SYSTEM DIAGNOSTIC TROUBLE CODES

Trouble Area of
Code Malfunction
12 No tach or reference signal to ECM.
13 Oxygen sensor circuit,
14 Shorted coolant sensor circuit.
15 Open coolant sensor circuit.
21 & 22 (At same time) Grounded WOT switch circuit.
22 Grounded closed throttle or WOT switch circuit.
23 Defective mixture control solenoid circuit.
44 Lean oxygen sensor.
44 & 45 (At same time) Faulty oxygen sensor.
45 Rich oxygen sensor.
51 Faulty PROM unit.
52 & 53 "CHECK CARB" light oft —
Intermittent ECM problem.
"CHECK CARB" light on —
Faulty ECM.
54 Faulty mixture control solenoid and/or ECM.
55 Faulty oxygen sensor circuit or ECM.

SYSTEM PERFORMANCE CHECK

Since it is not possible to store a code for every possible
problem, one may develop in which the “CHECK CARB" light
does NOT come on. If C-4 system is suspected, make a System
Performance Check, using a dwell meter, ohmmeter, test light,
voltmeter, tachometer, vacuum gauge and jumper wires. Refer
to SYSTEM PERFORMANCE CHECK chart later in this article.

Connecting Dwell Meter — Set to 6-Cylinder position and
connect dwell meter to mixture control solenoid test lead
(green connector at carburetor). On normally operating
engines, dwell at both idle and at part throttle will fluctuate
between 10-50°. This is the “closed loop” system, meaning the
dwell is varying due to reaction from the oxygen sensor
through the ECM. At wide open throttle or cold engine dwell
will be fixed (needle steady). This is "open loop” since oxygen
sensor has no effect upon dwell.
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— When attaching dwell meter, do not allow lead

to touch ground. This includes h

DIAGNOSTIC PROCEDURES

oses, since they are conductive.

Follow the sequence given in the following "Diagnostic Charts”
until proper problem identification and correction can be

made. Refer to wiring diagr
diagnosis.

am in this article to aid in
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ELECTRONIC CONTROL MODULE J CARs. SOL.

(ale]c]ofeTrG[n[sTx] TeImINIPTR]sTr Julv w]

YEL

H MIXTURE
CONTROL

.
E
K
(g YEL OR YEL - SOL.

ExHausT | CHECK ) TO FUsE
0OXYG.SENs |CARB. LT.

{ TROUBLE CODE
? TEST LEAD

mrrei

- CLOSED
1 THROTTLE SW.
(ADAPTIVE )

TACH o)
FILTER b

YEL

YEL

worT J ELK_.

SW.

COOLANT
TACH CONN.

~—LEL 3

EMISSION QR YEL EMISSION
MAINT.IND. MAINT. SW.

CHART 2
DWELL FIXED 5-10°

o GROUND TEST LEAD.
o CONNECT DWELL METER TO MC SOLENOID {USE 6 CYL. SCALE).
o WITH ENGINE IDLING, CHOKE ENGINE

DWELL INCREASES
CHECK FOR AIR LEAK

NO AIR LEAK

| NO DWELL CHANGE I

AIR LEAK

I o DISCONNECT OXYGEN SENSOR AND CONNECT

] TEST LIGHT FROM BAT. + TERMINAL TO PURPLE
I?E E2SE CARBURETOj |TEPA.R & RECHECK J

LEAD FROM ECM

DWELL INCREASES
REPLACE OXYGEN SENSOR

I NO DWELL CHANGE |

CODE 56 FLASHED

| REMOVE BLACK ECM CONNECTORJ

NO CODE 56 FLASHED

REPLACE ECM

l CODE 55 FLASHED ] [ NO CODE 55 FLASHED l

I

. P A
TEMP. SENS. INST. PANEL SW.

REPAIR GROUND (N REPLACE ECM
OXYGEN SENSOR HARNESS

Fig. 4 C-4 System Wiring Diagram for
1980 California Jeep 4-Cylinder Models

CHART 1
SYSTEM PERFORMANCE CHECK

TURN IGNITION SWITCH ON, GROUND TROUBLE CODE “TEST* L EAD, OBSERVE CODE’

PLACE TRANSMISSION IN PARK (A.T.) OR NEUTRAL (M.T.) AND SET PARKING BRAKE.

DISCONNECT PURGE HOSE FROM CANISTER AND PLUG, DISCONNECT BOWL VENT HOSE AT CARBURETOR.
CONNECT TACHOMETER. (DISTRIBUTOR SIDE OF TACH. FILTER, IF USED.}

DISCONNECT MIXTURE CONTROL (MC) SOLENOID AND GROUND DWELL LEAD.

START ENGINE

RUN ENGINE AT 3,000 RPM AND, WITH THROTTLE CONSTANT, CONNECT MC SOLENO!D.

O NP o EWN

OBSERVE RPM.
1

LESS THAN 100 RPM DROP

MORE THAN 100 RPM DROP

°

CHECK MC SOL. AND MAIN REMOVE GROUND FROM DWELL LEAD.
METERING CIRCUIT. SEE E2SE CONNECT DWELL METER TO MC SOLENOID DWELL LEAD
CARB. {USE 8 CYL. SCALE).

°

o

SET CARB. ON HIGH STEP OF FAST IDLE CAM AND RUN FOR
THREE MINUTES OR UNTIL DWELL STARTS TO VARY, WHICH-
EVER HAPPENS FIRST.

o RETURN ENGINE TO IDLE AND OBSERVE DWELL.* "

1
[ T 1
| FIXED 5%10° | | FIXED 10°-50° | | FIXED 50°-56° |

[seecnart2 ] [‘seecuarva] [‘seecrarta ]

[cHECK DWELL AT 3,000 RPM ]

[CeeTween10°50° | [moT BETwEEN 10°50° |

REFER TO E2SE CARBURETOR
MIXTURE ADJUSTMENT

[o €4 SYSTEM OPERATING NORMALLY I

o0 CLEAR LONG TERM MEMORY

* IF NO CHECK CARB LIGHT, SEE CHART 6.

**OXYGEN SENSOR TEMPERATURE MAY COOL AT IDLE CAUSING THE DWELL TO CHANGE FROM VARYING TO
4 FiXED INDICATION BETWEEN 100-500. IF THIS HAPPENS, RUN THE ENGINE AT FAST IOLE TO HEAT THE
SENSOR

CHART 3
DWELL FIXED 10-50°

o WITH ENGINE IDLING, DISCONNECT COOLANT
SENSOR AND USE JUMPER WIRE TO SHORT
CONNECTOR TERMINALS.

|

[ owevL cuances moRe THan s° ]

NO DWELL CHANGE

o RECONNECT COOLANT SENSOR.

o DISCONNECT OXYGEN SENSOR CONNECTOR AND
USE JUMPER WIRE TO SHORT CONNECTOR TERMINALS
(NOT OXYGEN SENSOR TERMINALS).
LEAVE SHORTED FOR REST OF CHECKS.

REPLACE COOLANT SENSOR

NO DWELL CHANGE

CONNECT JUMPER WIRE BETWEEN TERMINALS
JAND K AT ECM.

— i
NO DWELL CHANGE

CONNECT JUMPER BETWEEN TERMINALS
F AND L AT ECM

—
NO DWELL CHANGE

50-100 DWELL VARIATION
REPLACE OXYGEN SENSOR

50-100 DWELL VARIATION

REPAIR OPEN IN WIRES TO
OXYGEN SENSOR
50-100 DWELL VARIATION

REPAIR OPEN IN LEADS TO COOLANT REPLACE ECM AND RECONNECT OXYGEN
SENSOR AND RECONNECT OXYGEN SENSOR SENSOR CONNECTOR
CONNECTOR
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CHART 4
DWELL FXED 50-55°

© GROUND “TEST” LEAD

0 CONNECT DWELL METER TO MC SOLENOID (USE 6 CYL. SCALE)

© WITH ENGINE IDLING, REMOVE LARGE VACUUM HOSE (E.G.,
PCV SOURCE) TO CAUSE AIR LEAK TO ENGINE MANIFOLD
(BUT NOT ENOUGH TO STALL THE ENGINE).

DWELL DECREASES
SEE E2SE CARBURETOR

NO DWELL CHANGE

o DISCONNECT OXYGEN SENSOR WIRE CONNECTOR
© USE JUMPER WIRE TO SHORT CONNECTOR TERMINALS
{NOT OXYGEN SENSOR TERMINALS)

1

OWELL DROPS TO 5%10°

NO DWELL CHANGE

I

I REPLACE OXYGEN SENSOR_] [ CONNECT JUMPER BETWEEN ECM TERMINALS J AND K J

DWELL DROPS TQ 50-10°

REPAIR OPEN IN OXYGEN SENSOR
LEADS.

NO DWELL CHANGE

REPLACE ECM

CHART 5
SELF DIAGNOSTIC CIRCUIT TEST

KEY ON, ENGINE OFF,
OBSERVE “CHECK CARB" LIGHT.

1

LGﬁOUND “TEST” LEAD AND OBSERVE “CHECK CARB” LIGHT ]

FLASHES CODE 12

LIGHT OFF
SEE CHART 6

DOES NOT FLASH CODE 12

| GROUND TERMINAL D ON ECM CONNECTOR |

]

o REMOVE TEST LEAD GROUND.
FLASHES o SET PARKING BRAKE WITH TRANS. IN NEUTRAL.
CODE 12

o RUN AND WARM ENGINE FOR 2 MINUTES (UNDER 80O RPM
REPAIR OPEN
“TEST" LEAD

FOR AT LEAST 10 SEC.) AND OBSERVE “CHECK CARB” LIGHT
REMOVE ECM CONNECTOR [CiHT oFF]
|£!D OBSERVE "CHECK CARB™ ucm]

AT IDLE.
ILIGHY ON I iUGNT OFFI

REPAIR GROUNDED|
LEAD FROM BULB
TO ECM TERM. R

REPEAT DIAGNOSTIC
CIRCUIT TEST

LIGHT ON
SEE TROUBLE CODE 22

[[no cooe Fraskep |

DOES NOT FLASH
[CODE 12

GROUND TEST LEAD AND
CHECK FOR TROUBLE CODE

°

RUN ENGINE ON HIGH STEP OF FAST IDLE CAM
AND REMOVE VACUUM HOSES FROM WOT AND
ADAPTIVE VACUUM SWITCHES AND CARB
PLUG HOSES.

OBSERVE “CHECK CARB" LIGHT

REPLACE HOSES BEFORE RETURNING ENGINE
TO IDLE.

GROUND TEST LEAD AND
CHECK FOR TROUBLE CODE

oo

SEE APPLICABLE TROUBLE CODE

DIAGNOSIS CHART.

LEAVE TROUBLE CODE TEST LEAD

GROUNDED WHILE USING DIAGNOSTIC

CHARTS UNLESS OTHE RWISE INSTRUCTED.

IF MORE THAN ONE CODE IS FLASHED,

START WITH THE LOWEST CODE.

(3. 15, 4,45 NOTE: ANYTIME AN ENGINE IS STARTED,
EVEN A WARM ENGINE, IT MUST BE RUN

AT PART THROTTLE FOR THREE MINUTES

TROUBLE IS INTERMITTENT, OR UNTIL THE DWELL STARTS TO VARY

DIAGNOSTIC CODE CHARTS CAN|| ggFORE PROCEEDING WITH CHECKS.

NOT BE USED. MAKE PHYSICAL

CHECK OF CIRCUIT INDICATED
BY TROUBLE CODE.
NOTE: ALWAYS CHECK FOR CORRECT CONNECTIONS
AT A UNIT BEFORE CONSIDERING I T DEFECTIVE.

[ cooe FLASHED ]

REFER TO DRIVER
COMPLAINTS

CHART 6
"CHECK CARB” LIGHT INOPERATIVE

NOTE: LAMP WiLL NOT BE ILLUMINATED IF “TEST" LEAD IS GROUNDED BEFORE THE
IGNITION IS TURNED ON. THE MC SOLENOID WILL ALSO CLICK.

INSPECT “CHECK CARB“ LAMP CONNECTOR

FOR PROPER CONNECTION. WITH IGNITION ON

FOR CAUSE AND ENGINE OFF, CHECK VOLTAGE BETWEEN LAMP
CONNECTOR WHITE WIRE TERMINAL AND GROUND.

Icuscx VOLTAGE BETWEEN LAMP CONNECTOR l Lcuscx VOLTAGE BETWEEN ECM TERMINAL R AND

REPLACE FUSE - CHECK

PINK/BLACK WIRE TERMINAL ANO GROUND GROUND.

[ over rovouts} [uncertovots]  [over rovouts) UNDER 10 VOLTS

CHECK VOLTAGE BETWEEN
ECM TERMINAL T AND
GROUND

CHECK BULB AND

WIRE LEADS

REPAIR OPEN WIRE LEAD BETWEEN FUSEJ REPAIR OPEN IN WIRE LEAD BETWEEN

D LAMP CONNECTOR ECM R TERMINAL AND "“CHECK CARB"
LAMP CONNECTOR.
UNDER 1 VOLT OVER 1 VOLT
CHECK VOLTAGE BETWEEN ECM REPAIR ECM
TERMINAL U AND GROUND GROUND CONNECTION
1

OVER 10 VOLTS

TURN IGNITION OFF AND REPLACE ECMJ

UNDER 10 VOLTS

REPAIR OPEN IN WIRE LEAD BETWEEN
TERMINAL U AND “CHECK CARB"
LAMP CONNECTOR.

CHART 7
CLOSED THROTTLE VACUUM SWITCH CIRCUIT CHECK

CONNECT VOLTMETER BETWEEN ECM SIDE (BROWN WIRE) OF ADAPTIVE VACUUM SWITCH
CONNECTOR AND GROUND WITH ENGINE IDLING. DO NOT DISCONNECT CONNECTOR.

UNDER 10 VOLTS OVER 10 VOLTS

WITH ENGINE IDLING,
CHECK VACUUM AT ADAPTIVE
VACUUM SWITCH HOSE.

REMOVE VACUUM HOSE FROM SWITCH
AND OBSERVE VOLTMETER.

I———l—l
IT)VER 101N, NGJ Bansn 10N 4G |

REPAIR VACUUM HOSE
REPLACE VACUUM
SWITCH ASSEMBLY

[overrovouts|
'NO MALFUNCTION
FOUND N CIRCUIT,

['uwoer 1o voLts]
)|

CHECK FOR AN OPEN
1N WIRE TO ECM CONNECTOR
TERMINAL 8. iF NOT
OPEN, REPLACE ECM

OR CONNECTION
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TROUBLE CODE 12

CHECK CONNECTIONS AT TACH TERMINAL ON
DISTRIBUTOR AND FILTER ASSEMBLY.

T

o IGNITION ON, ENGINE OFF

o USING A DIGITAL VOLTMETER,
CHECK VOLTAGE BETWEEN ECM SIDE
OF TACH FILTER AND GROUND.

- |
UNDER 4 VOLTS OVER 4 VOLTS

1@

DISCONNECT CONNECTOR FROM TACH FILTER LEADING TO CHECK FOR OPEN IN WIRE BETWEEN
ECM AND CHECK VOLTAGE AT FILTER END. FILTER AND ECM TERMINAL A. IF
WIRE IS OK, REPLACE ECM.

UNDER 4 VOLTS OVER 4 VOLTS

L

FILTER WITH FILTER DISCONNECTED. FILTER AND ECM TERMINAL A. IF NOT
GROUNDED, REPLACE ECM.

CHECK VOLTAGE AT DISTRIBUTOR SIDE OF TACH | CHECK FOR GROUNDED WIRE BETWEEN TACH

UNDER 4 VOLTS

OVER 4 VOLTS
REPLACE TACH FILTER.

|

REPAIR OPEN IN WIRE BETWEEN FILTER AND
TACH TERMINAL OF DISTRIBUTOR.

TROUBLE CODE 14

NCTE: If THE ENGINE COOLANT WARNING LIGHT IS ON, CHECK FOR AN OVERHEATING CONCITION
BEFORE PERFORMING THE FOLLOWING TEST.

GROUND “TEST" LEAD.
CONNECT DWELL METER TO MC SOLENOID.
RUN ENGINE AT PARTIAL THROTTLE UNTIL
DWELL STARTS TO VARY.
WITH ENGINE IDLING, REMOVE CONNECTOR
FROM COOLANT SENSOR.

1

DWELL FIXED DWELL VARIES
REPLACE LANT SENSOR
LACE 00! SENSO REMOVE BLACK ECM CONNECTOR AND CONNECT TEST LIGHT BETWEEN

BATTERY VOLTAGE SOURCE AND TERMINAL £ OF CONNECTOR {(NOT ECM).

coo

°

LIGHT NO LIGHT

1_

CHECK FOR GROUNDED WIRE BETWEEN l REPLACE ECM |

ECM TERMINAL CONNECTOR AND COOLANT
SENSOR. IF NOT GROUNDED REPLACE ECM

TROUBLE CODE 13

o GROUND “TEST" LEAD.
o CONNECT DWELL METER TO MC SOLENOID
(USE 6 CYL. SCALE}
© WITH ENGINE IDLING, DISCONNECT OXYGEN SENSOR
CONNECTOR AND CONNECT JUMPER WIRE
BETWEEN CONNECTOR TERMINALS (NOT OXYGEN
SENSOR TERMINALS).
1

| 5°.10° DWELL |

REPLACE OXYGEN
SENSOR

OVER 10° DWELL

CONNECT JUMPER WIRE BETWEEN
ECM TERMINALS J AND K

| overieowerr | | sero0oweet ]

| REPLACE ECM | REPAIR OPEN IN
OXYGEN SENSOR WIRE

HARNESS BETWEEN

CONNECTOR AND ECM

TROUBLE CODE 15

GROUND “TEST" LEAD

CONNECT DWELL METER TO MC SOLENOID (USE 6 CYL SCALE}

STOP AND START ENGINE AND RUN AT PARTIAL THROTTLE FOR
IMINUTES AND OHSERVED WELL

WITH ENGINE IDLING, REMOVE CONNECTOR fROM COOLANT

SENSOR AND CONNECT JUMPER WIRE BETWEEN CONNECTOR TERMINALS

l DWELL UNCHANGED

[DWELL CHANGED MORE THAN S°FROM OWELL
WITH SENSOR CONNECTED

CHECK FOR AN OPEN IN WIRES
BETWEEN COOLANT SENSOR AND ECM

CHECK COOLANT SENSOR

CONNECTION. IF OK,
REPLACE SENSOR. TERMINAL F
IF WIRES ARE OK, REPLACE ECM
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TROUBLE CODE 21 & 22 TOGETHER

o

GROUND "TEST* LEAD.

CONNECT DWELL METEX TO MC
SOLENOID (USE 6 CYL. SCALE).

WITH ENGINE IDLING, DISCONNECT WOT
VACUUM SWITCH CONNECTOR.

E)

o

5%-10° DWELL]

OVER 10° DWELL

CONNECT A TEST LIGHT BETWEEN ECM TERMINALS
U AND C. NOTE: TERMINAL U IS VOLTAGE
SOURCE.

CHECK VACUUM AT WOT
SWITCH

OVER 101N. HG
REPLACE ECM

REMOVE BLACK ECM CONNECTOR
AND OBSERVE TEST LIGHT

REPLACE VACUUM SWITCH ASSEMBLY l
REPAIR HOSE OR HOSE CONNECTIONS II

LIGHT] NO LIGHT

REPLACE ECM

REPAIR SHORT TO GROUND BETWEEN
WOT SWITCH AND ECM

TROUBLE CODE 23

I CHECK CONNECTIONS AT MC SOLENOID. iF OK, PROCEED,]

1
© TURN IGNITION ON, DO NOT START ENGINE.
o DO NOT GROUND “TEST” LEAD.
o CHECK VOLTAGE AT MC SOLENOID DWELL LEAD.

(s ov]

o DISCONNECT MC SOLENOID.

o CONNECT TEST LIGHT BETWEEN
THE SOLENOID CONNECTOR POWER
TERMINAL (PINK LEAD) AND GROUND.

[[cHECK vOLTAGE AT ECM TERMINALW |

REPAIR OPEN
IN SOL/EMC
WIRE.

CHECK CARBURETOR
MC SOL. RESISTANC

CONNECT TEST
LIGHT BETWEEN MC
SOLENOID CONNECTOR
TERMINALS. DO NOT
USE VOLTMETER.

CHECK FOR OPEN POWER
CIRCUIT TO SOLENOID (BLOWN
FUSE).

_nEFLACE ECM

REPLACE
CARBURETOR MC
SOLENOID .

REMOVE GRAY ECM CONNECTOR

—R EPLACE ECM.

REPAIR SHORT TO GROUND
IN SOL/ECM WIRE .

TROUBLE CODE 22

DISCONNECT COOLANT SENSOR CONNECTOR.
GROUND “TEST" LEAD.
CONNECT DWELL METER TO MC SOLENOID {USE 6-CYL. SCALE)
WITH ENGINE IDLING, OBSERVE DWELL.
1

FIXED 5°10° OVER 10° DWELL

SEE TROUBLE CODES 21 o STOP ENGINE
AND 22 DIAGNOSIS o CONNECT COOLANT SENSOR CONNECTOR
o DISCONNECT ADAPTIVE VACUUM SWITCH CONNECTOR
o CONNECT TEST LIGHT FROM BATTERY + TERMINAL
AND ONE TERMINAL OF ADAPTIVE SWITCH FEMALE CONNECTOR
o GROUND THE OTHER TERMINAL"

BROWN WIRE TERMINAL ON ECM SIDE (MALE) OF CONNECTOR

REPLACE VACUUM SWITCH
ASSEMBLY

IiONNECT TEST LIGHT BETWEEN BATTERY + TERMINAL AND

REMOVE BLACK ECM
CONNECTOR AND
OBSERVE LIGHT

[reruace ecm]

NO LIGHT LIGHT

REPLACE ECM REPAIR SHORT TO GROUND IN WIRE
HARNESS BETWEEN ECM AND ADAPTIVE VACUUM
SWITCH

“OXYGEN SENSORS MAY COOL OFF AT IDLE AND THE DWELL CHANGE FROM VARYING TO FIXED
BETWEEN 10° 50° IF THIS OCCURS. RUNNING THE ENGINE AT FAST IDLE WILL WARM iT UP AGAIN

TROUBLE CODE 44

NOTE: IF CODES 44 AND 45 ARE BOTH FLASHED, REPLACE OXYGEN SENSOR AND PERFORM
SYSTEM OPERATIONAL TEST.

o GROUND ECM “TEST” LEAD.

o CONNECT DWELL METER TO MC SOLENOID (USE 6-CYL. SCALE).

o RUN ENGINE ON HIGH STEP OF FAST IDLE CAM AND OBSERVE DWELL.
1

BETWEEN 10°-50°

°.10°

[ WITH ENGINE IDLING. CHOKE ENGINE. ]

NO DWELL CHANGE I

l CHECK FOR AIR LEAK IN VACUUM LINES I DISCONNECT OXYGEN SENSOR AND CONNECT A TEST
LIGHT BETWEEN BATTERY + TERMINAL AND TAN
WIRE TERMINAL IN CONNECTOR (NOT OXYGEN SENSOR
TERMINALS)

DWELL INCREASES

[no Leax]

SEE E2SE CARBURERTOR REPAIR AND
RECHECK

DWELL INCREASES

| NO DWELL CHANGE

CHECK FOR A SHORT TO GROUND IN TAN WIRE TO ECM TERMINAL K I

IF NOT GROUNDED, REPLACE ECM.

CONNECT TEST LIGHT BETWEEN BATTERY + TERMINAL
AND PURPLE LEAD TERMINAL IN CONNECTOR .

REPLACE OXYGEN SENSOR

CHECK FOR GROUNDED PURPLE WIRE
TO ECM TERMINAL 4
1F NOT GROUNDED, REPLACE ECM
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JEEP COMPUTER CONTROLLED CATALYTIC CONVERTER (C-4) SYSTEM (Cont.)

TROUBLE CODE 45

coo

PCV SOURCE) TO
STALL ENGINE).

‘GROUND ECM “TEST"” LEAD.
CONNECT DWELL METER TO MC SOLENOID (USE 6-CYL. SCALE}.
WITH ENGINE IDLING, REMOVE LARGE VACUUM HOSE (E.G.,

CAUSE AN AIR LEAK {BUT NOT ENOUGH TO

—

DWELL DECREASED

NO DWELL CHANGE

o DISCONNECT OXYGEN SENSOR CONNECTOR
o CONNECT JUMPER WIRE BETWEEN CONNECTOR TERMINALS
{NOT OXYGEN SENSOR TERMINALS)

TROUBLE CODES 51 THRU 55

TROUBLE CODE 51

TROUBLE lCODES 5253

IF SERVICE REPLACE- IF FACTORY INSTALLED
MENT CALIBRATION UNIT CALIBRATION UNIT

REPLACE ECM IF DISPLAY LIGHT ILLUMINATED.
NO DISPLAY LIGHT, INTERMITTENT ECM
MALFUNCTION.

CHECK TO ENSURE ALL PINS

ARE FULLY INSERTED IN THE
SOCKET AND ALIGNMENT IS || REPLACE CALIBRATION
CORRECT. IF OK, REPLACE

CALIBRATION UNIT.

SEE E2SE CARBURETOR

OWELL DROPS 70O 5%10°

NO DWELL CHANGE

I REPLACE OXYGEN SENSOR

IEONNECT JUMPER WIRE BETWEEN ECM TERMINALS J AND ’Ll

DWELL DROPS TO 6%10°

REPAIR OPEN IN OXYGEN SENSOR
WIRE HARNESS

NO DWELL CHANGE

IREPLACE ECM

TROUBLE CODE 54

[eneck mc soLENOID RESISTANCE |

—LES THAN 20 OHMS

MORE THAN 20 OHMS

o IGNITION ON ENGINE NOT STARTED

o REPLACE MC SOLENOID o DISCONNECT MC SOLENOID CONNECTOR
o CLEAR MEMORY o CONNECT TEST LIGHT FROM GROUND
o START ENGINE. OBSERVE CHECK TO DWELL LEAD ON MC SOLENOID
CARB DISPLAY. o T GRAY ECM OR
I

I NO LIGHTI

[rnooisrav]  [oiseua ituminaten]
] REPLACE ECM

[TierT

‘GROUND TEST LEAD

AND OBSERVE CODE

I

PERFORM SYSTEM OPER- SEE APPLICABLE
ATIONAL TEST CODE DIAGNOSIS

REPAIR SHORT TO POWER SOURCE

1N BLUE WIRE LEADING TO ECM
TERMINAL W.

CLEAR MEMORY AND CHECK FOR OTHER
TROUBLE CODES.

TROUBLE CODE 56

CHECK FOR AN OPEN IN OX'
SENSOR RETURN WIRE TO E

TERMINAL L. IF OK, REPLACE ECM.

YGEN
CM
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