-12 1982 Exhaust Emission Systems
JEEP COMPUTERIZED EMISSION CONTROL

6-Cylinder Except Federal CJ

DESCRIPTION

The Computerized Emission Control (CEC)
system is an electronically controlled system that closely
controls air/fuel ratio to lower exhaust emissions, while
maintaining good fuel economy, and to control the AIR
injection system. The main purpose of the CEC system is
to maintain an ideal air/fuel ratio of 14.7:1 under all
operating conditions. When ideal ratio is maintained, the
gaéalytic converter can effectively control NOx, HC and

Fig. 1: Jeep 6-Cylinder CEC System
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Solenoid and vacuum switch assemblies are mounted on
right side inner fender panel.

OPERATION

The CEC system consists of 4 sub-systems:
Fuel control, data sensors, Micro Computer Unit (MCU)
and catalytic converter.

FUEL CONTROL

All models are equipped with feedback carbu-
retors which contain an electronically operated stepper
motor. The stepper motor controls the metering pins that
vary the size of idle and main air bleed orifices in
carburetor body. Stepper motor moves the pins in and out
of the orifices by steps, in response to signals received
from MCU. The motor has a range of 100 steps, but
normal operating area is mid-range.

When the metering pins are “stepped” in
direction of orifices, the air/fuel mixture becomes richer.
When the pins are “stepped” away from orifices, mixture
becomes leaner.

DATA SENSORS

Oxygen Sensor

The oxygen sensor is located in the exhaust
manifold to measure oxygen content of exhaust gases. As
more oxygen is sensed (lean mixture indication), electrical
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signal generated by sensor drops in voltage. A lower
oxygen content (rich mixture indication) causes an in-
crease in voltage signal output.

Thermal Electric Switch (TES)

TES is attached inside air cleaner. It provides
either a ground circuit for MCU, to indicate necessity for
cold weather engine start-up (air tmeperature below
calibrated value), or an open circuit to indicate normal
start-up (air temperature above calibrated value).

Coolant Temperature Switch

This switch is an integral component of the
intake manifold heater coolant temperature control switch.
It is controlled by coolant temperature and is normally
closed. The switch opens when engine temperature is
below 160°F (71°C).

4 in. Hg Vacuum Switch

Switch and bracket are mounted on right
fender panel. Switch is controlled by carburetor ported
vacuum and has a normally closed (NC) electrical contact,
indicating a closed throttle condition. When vacuum
reaches 4 in. Hg, the switch is opened.

10 in. Hg Vacuum Switch

Switch is mounted with 4 in. Hg switch on
fender panel. It is operated by intake manifold vacuum.
When vacuum reaches 10 in. Hg, indicating open throttle
condition (non-cruise), an electrical contact opens, inform-
ing ECM of condition.

Wide Open Throttle Switch (WOT)

This mechanically operated electrical switch is
located on carburetor. It is controlled by throttle position
to indicate a wide open throttle condition. This switch is
normally open.

Engine RPM

Voltage is supplied from tach terminal on
distributor. Until a voltage equal to a pre-determined RPM
is received by MCU, the system remains in open loop
mode, resulting in a fixed rich air/fuel mixture for engine
starting.

Timer

Timer is activated whenever system is operat-
ing in open loop 2 (OL2) mode (wide open throttle). It
remains active for a preset period of time. If a “lean limit”
condition (altitude jumper wire installed) occurs, the timer
becomes inoperative. Timer has multi-function abilities. In
addition to OL2 mode, it is used as a WOT and start-up
timer.

MICRO COMPUTER UNIT (MCU)

The MCU is located in the engine compart-
ment, on the left hand inner fender panel. The MCU
monitors CEC system data sensors and, based upon
mode of operation, generates an output control signal to
the stepper motor. The MCU allows the following 3 modes
of operation.

Initialization

This function occurs when ignition switch is
turned on. Stepper motor drives air bleed metering rods to
a full rich position (fully toward front of vehicle) and
immediately backs off a pre-programmed number of steps
in the lean direction. This serves as a starting point for
mixture control operation.

Open Loop

In this mode, the MCU determines the air/fuel
mixture based upon engine operation rather than oxygen
sensor input signals. There are 5 open loop modes of
operation, each with a specific metering pin position.
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However, because 2 or more conditions may be present at
the same time, MCU is programmed with a priority ranking
for each operation. The MCU complies with the highest
priority. Open loop modes (in order of priority) are as
follows:

e Cold Weather Start-Up & Operation
If air cleaner air temperature is below calibrated value
of TES, the stepper motor positions the metering pins
a pre-determined number of steps richer than at
initialization. Air injection is diverted “upstream”. Lean
air/fuel mixtures are not permitted for preset time
period following a cold weather start.

e Open Loop 2 (Wide Open Throttle)
Open Loop 2 (OL2) is selected whenever air cleaner
air temperature is above calibrated value of the TES
and the WOT switch has been engaged. In OL2
mode, the stepper motor drives the metering pins to a
calibrated number of steps richer than intialization
and the air control valve diverts air “downstream”.
Timer is activated in this mode.

NOTE: If a “lean limit” condition (altitude jumper

wire installed) is selected, air is diverted

“upstream”. Timer is inoperative if “lean

limit” is selected.

e Open Loop 4
Open Loop 4 (OL4) mode is selected whenever
manifold vacuum falls below a preset value. During
OL4 operation, the stepper motor is positioned at the
intialization position. Air injection is switched “ups-
tream”; however, air is diverted “downstream” if the
extended OL4 timer is activated or “lean limit” (altitude
jumper wire) is not installed. Air is also diverted
“downstream” if the WOT timer is activated.

e Open Loop 3
This mode is selected when spark advance vacuum
level falls below a preset level. In OL3 mode, engine
RPM is also determined. If RPM voltage is greater
than the calibrated value, an engine deceleration
condition is assumed to exist. If the RPM voltage is
less than calibrated value, an engine idle condition is
assumed to exist.

NOTE: Both deceleration and idle conditions are

independently selected as either open loop

or closed loop conditions. If selected as an

open loop operation, air is diverted “ups-

tream”.

e Open Loop 1
This mode will be selected if air cleaner temperature
is above calibrated value, OL2, OL3 or OL4 is not
selected and if engine coolant temperature is below
calibrated value. The OL1 mode operates instead of
normal closed loop operation during cold engine
operating condition. In this mode, 1 of 2 pre-deter-
mined metering pin positions are chosen, dependent
upon whether or not the “lean limit” (altitude circuit)
jumper wire is instatled.

NOTE: With each engine start-up, start-up timer is

activated. During timer interval, if engine

operating condition would otherwise trigger

normal closed loop operation, OL1 mode is

selected.

Copyright (c) 2001 Mtchell

Closed Loop

, When engine operation and all input data meet
programmed criteria (after OL1, OL2, OL3 and OL4 modes
have been selected and start-up timer has deactivated),
the CEC system goes into closed loop operation. in this
mode, oxygen sensor input signals are accepted by MCU
to determine proper air/fuel mixture based upon oxygen
content of exhaust gases. Air injection is routed "downs-
tream” during this mode to aid in oxidation of HC and CO.
The predetermined “lean mixture ceiling” is selected for a
preset length of time at the start of closed loop operation.
NOTE: Closed loop operation is characterized by
constant movement of the metering pins. The
MCU is constantly making small corrections
in air/fuel ratio in an attempt to create the
ideal air/fuel ratio.

Open Loop Position Variation

An additional function of the MCU is to correct
for changes in ambient conditions (altitude). During closed
loop operation, MCU stores movements and positions of
metering pins as corrections for oxygen content of
exhaust gases are made. If the movements are consis-
tently to the same position, the MCU will vary all open
loop operation preset metering pin positions a corre-
sponding amount. This function allows the open loop
air/fuel mixture ratios to be adjusted to existing ambient
condition during each uninterrupted use of the system.
This optimizes emission control and engine performance.

CATALYTIC CONVERTER

Proper emission control is aided by the use of
a special catalytic converter. A dual-bed COC and TWC
monolithic-type converter, with “downstream” air injection,
is used. The injection of air between the 2 beds provides
more complete oxidation of air and CO in the closed loop
mode. In order for these converters to be effective,
precise control of the oxygen content of gases entering
converter is necessary. This is accomplished by the
oxygen sensor, MCU and feedback carburetor.

DIAGNOSIS & TESTING

CEC DIAGNOSIS

The CEC system should be considered as a
possible source of engine performance, fuel economy
and/or exhaust emissions problems, only after other basic
engine systems have been checked. These include all
those systems that would normally be checked on a
vehicle not equipped with CEC.

TESTING

The steps listed in the following charts provide
a systematic evaluation of each component that could
cause an operational malfunction. After completing a
repair, repeat the test to ensure that the malfunction has
been corrected.

If problem still exists after completing test
procedures, check other engine systems which may affect
air/fuel mixture, combustion efficiency or exhaust gas
composition. These systems include:

Basic carburetor adjustments.

Mechanical engine operation (plugs, valves, rings).
Ignition system.

Intake manifold, carburetor or base plate gaskets.
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Test Equipment

1) Test equipment needed to perform these
tests include: tachometer, hand vacuum pump, digital volt-
ohmmeter with minimum 10 megohm impedance and
jumper wires.

2) Before beginning test procedures, an air
cleaner cover must be fabricated from clear acrylic plastic

at least %" thick. This is secured with air cleaner wing nut,

after top of air cleaner has been removed, so that
operation and position of metering pins can be observed
during testing. See Fig. 2.

3) Begin testing with Test No. 1 and proceed
to other tests in order. Perform “Basic Engine Test” when
refered to in other tests.

NOTE: The metering pins operate in tandem. Only
the upper pin is visible.

Fig. 2: Dimensions for Clear Air Cleaner Cover
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Install clear cover in place of stock air cleaner top
to observe metering pin operation.

TEST CHARTS

Chart Condition

...... Basic Engine Test

Initialization test.

Open loop switch test.

Closed loop operational test.
Electronic ignition retard test.
Oxygen sensor and closed loop test.
Air injection system test.

Divert solenoid test.

Upstream solenoid test.

Idle speed control system test.
Sole-Vac vacuum switching solenoid test.
Sole-Vac idle speed relay test.

zZ
0000000000
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TEST NO. 1

INITIALIZATION TEST.

AS TEST P&% "I'U’:A”D
REMOVE AIR CLEANER COVER. OF MCU HARNESS
[CONNECTOR TERMINALS.

WHILE OBSERVING METERING PINS, HAVE HELPER TURN IGNITION SWITCH TO ON
POSITION WITHOUT STARTING ENGINE. METEIING PINS SHOULD MOVE FULLY
TOWARD THE FRONT OF ENGINE, REVERSE DIRECTION AND MOVE PARTIALLY BACK
TOWARD REAR, STOP AND REMAIN STATIONARY.

TURN IGNITION OFF. LOCATE AIR CLEANER
MOUNTED THERMAL ELECTRIC SWITCH (TES) AND
DISCONNECT IT FROM WIRE HARNESS. INSTALL A

DISCONNECT WIRE #g:m WIRE ACROSS WIRE CONNECTOR
HARNESS CONNECTOR
FROM MCU.

START ENGINE AND OBSERVE METERING PINS.
METERING PINS SHOULD REPEAY INIYIAI.IIAHON

PROCESS DESCRIBED ABOVE, MOVE
FORWARD ADDITIONAL STEPS

'WITH THE IGNITION ON.
TEST PIN 20 OF HARNESS
CONNECTOR FOR BATTERY

VOLTAG
ves NO
YES o NO

AEMOVE JUMPER WIRE
AND CONNECT TES.
CONNECTOR. TEST
COMPLETE.

TEST PIN 14 FOR
CONTINUITY TO GROUND.
CHECK HARNESS GROUND'
FOR TIGHT CONNECTION
AT RIGHT SIDE OF
CYLINDER BLOCK.

REPAIR AND
START TEST
OVER.

TEST FOR SHORT CIRCUIT|
SETWEEN PIN 8 (TACH)

AND PIN 19 (TES) OF MCU
HARNESS CONNECTOR.

REPAIR ANO RETEST.

20 AND PINS 23, 24, 21 AND 22 AT

TURN OFF IGNITION AND TEST RESISTANCE
BETWEEN PIN
MCU HARNESS CONNECTOR.

TURN IGNITION ON AND DISCONNECT STEPPER
MOTOR CONNECTOR.

TEST FOR BATTERY VOLTAGE AT PIN 5 OF THE
REPEAT RESISTANCE TEST USING PIN 14 INSTEAD STEPPER MOTOR CONNECTOR
OF 20. ALL RESISTANCES SHOULD BE EQUAL TO OR

SLIGHTLY HIGHER THAN THOSE INDICATED IN PRE-
VIOUS TEST.

ES TUN‘ IGNITION OFF AND TEST FOUR REMAINING

MOTOR CONNECTOR PINS FOR SHORT TO
GIOUND ALL SHOULD INDICATE AN OPEN CIRCUIT
(INFINITE RESISTANCE).

REMOVE STEPPER MOTOR
AND INSPECT FOI
EVIDENCE OF PIN BINDING

)

WITH MOTOR REMOVED,
TURN IGNITION ON,
OBSERVE PIN MOVEMENT.

‘{ fYes

m‘:&fg“'g" L FIRSY TEST FORCONTINUITY FROM PINS 23, 24, 21 AND 22

MOTOR PINS MOVE TO AT MCU CONNECTOR TO APPROPRIATE PINS AT

FULL FORWARD (RICH) STEPPER MOTOR CONNECTOR. INSPECT STEPPER
MOTOR CONNECTOR FOR CORRECT COLOR

POSITION THEN BACK TO prtbu ity

HALF-WAY POSITION.

O

REPAIR STEPPER MOTOR
PIN BINDING DEFECT.

IE"EST STE"ER MOTDR ]

REPAIR AND START TEST
OVER,
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TEST NO. 2

INOTE: ENGINE SHOULD BE AT NORMAL OPERATING
[TEMPERATUR

NOTE: CONTINUITY TESTING WITH MCU

DISCONNECT MCU AND
RETEST.

OPEN LOOP SWITCH TEST

DIAGNOSTIC CONNECT( YENMINALS CAN BE
USED AS TEST POINTS INSTEAD OF MCU HARNESS
CONNECTOR TERMINALS.

REPAIR smr CIRCUIT N
WOT SWITCH
HARNESS.

CONNECTOR PIN 13 TO MCU CONNECTOR PIN 14,

I:smc A STANDARD VOLT-OHMMETER, TEST FOR CONTINUTY FROM THE DIAGNOSTIC I

REPEAT SEVERAL TIMES
UNTIL SATISFIED SWITCH

YES
1S FUNCTIONING
CIR(7:urT INSPECT CARBURETOR NORMALLY.
DISCONNECT VACUUM TEST FOR CONTINUITY LINKAGE AND ENSURE
HOSE FROM SWITCH 2 OF BETWEEN PIN 2 AND MC SWITCH IS BEING
VACUUM SWITCH CONNECTOR PIN 1
START ENGINE ANO
RETEST FOR CONTINUITY. ALLOW TO WARM FOR 4

MINUTES WHILE TESTING
CONTINUITY BETWEEN
DIAGNOSTIC CONNECTOR
PIN 2 AND MCU
CONNECTOR PIN 14. THE
METER INDICATION

DISCONNECT VACUUM *NOTE: THE WOT SWITCH

SWITCH ASSEMBLY WIRE TEMPERATURE SWITCH REPAIR orsn cmcuw m IS DIFFICULT TO REPLACE. SHOULD CHANGE FROM
CONNECTOR AND RETEST CCONNECTOR AND RETEST. WOT SWI B2FORE nsmwms THE OPEN CIRCUIT TO CLOSED
CONTINUITY. e CHSURE THERE ISWITCH CONNEC CIRCUIT AS THE ENGINE

[REPLACEMENT swmm 10 WARMS (3 TO 6 MINUTES).
THE WIRE HARNESS

[CONNECTOR AND RETEST

ITO ENSURE ORIGINAL
[SWITCH 1S FAULT )

IS CONTINUITY BETWEEN
WOT SWITCH AND MCU
CONNECTOR PIN 17.

|

REPLACE VACUUM SWITCH|
ASSEMBLY AND RETEST.

DISCONNECT MCU
[CONNECTOR AND RETEST,

NO
oK?

DISCONNECY MCU
HARNESS CONNECTOR
AND RETEST.

CONNECT JUMPER WIRE
BETWEEN PINS A AND B
OF COOLANT

TEMPERATURE SWITCH
CONNECTOR {HARNESS

REMOVE THROTTLE FROM
FAST IDLE CAM POSITION
AND ALLOW ENGINE TO
RETURN TO NORMAL IDLE
SPEED. ADJUST IDLE
SPEED IF NECESSARY
ACCORDING TO IDLE
SPEED ADJUSTMENT
PROCEDURE.

CONNECTOR FOR CLOSED
CIRCUIT.

REPAIR HARNESS SHORT|
CIRCUIT BETWEEN
VACUUM SWITCH
ASSEMBLY AND MCU.
RETEST.

REPAIR HARNESS SHORT
CIRCUIT BETWEEN
‘COOLANT TEMPERATURE
SWITCH AND MCU.
RETEST,

TEST CONTINUITY
BETWEEN DIAGNOSTIC
CONNECTOR PIN 1 AND
MCU CONNECTOR PIN 14.

REPLACE COOLANT
SWITCH AND RETEST.

REPAIR CONTINUITY DETERMINE IF PORTED

DISCONNECT VACUUM
SUPPLY HOSE FROM
VACUUM SWITCH 1.

TEST CONTINITY BETWIEN GIAGNGSTIC
[CONNECTOR PIN 3 AND MCU CONNECTOR.
»o/é\

PROBLEM IN COOLANT
SWITCH CIRCUIT. ENSURE
THAT CONTINUITY ALSO

VACUUM IS AT VACUUM
SWITCH 2. THERE SHOULD|
BE NO VACUUM AT IDLE

EXISTS AT MCU PIN 6.
RECHECK.

SPEED. AEPAIR AND
RETEST, YEs

REPAIR VACUUM
LFUNCTION AND
RETES'

INCREASE ENGINE SPEED
RPM. TEST

NO CONTINUITY BETWEEN

m'ﬁ:on;sc: oK? PINS 1 AND 14.

AND RETEST. CONTINUITY SHOULD
ves EXIST.

TEST FOR CONTINUITY
BETWEEN DIAGNOSTIC
CCONNECTOR PiN 3 AND
'VACUUM SWITCH

CONNECTOR PIN 8.

DETERMINE IF ALTITUDE
JUMPER WIRE IS
ERRONIOUSLY
CONNECTED.

RETURN ENGINE TO IDLE
SPEED. DISCONNECT
VACUUM SWITCH
ASSEMBLY AND PLACE
JUMPER WIRE BETWEEN
PINS A AND B OF VACUUM
SWITCH CONNECTOR
(HARNESS SIDE) AND
RETEST CONTINUITY
BETWEEN PINS 1 AND 14.

CONNECT ALTITUDE
JUMPER WIRE AT MCU.

REPLACE MCU. RETEST.*

RETURN ENGmE 70 IDLE

‘SPEED AND TEST
CONTINUITY BETWEEN
REPLACE VACUUM SWITCH :):S':‘&)‘SNTQC MogNNECTul
ASSEMBLY AND RETEST.
REPAIR SHORT CIRCUIT IN CONNECTOR PIN 14.

REPAIR HARNESS OPEN|
CIRCUIT. RETEST. REPAIR OPEN CIRCUIT IN
'WIRE HARNESS TO

VACUUM SWITCH
ASSEMBLY. ENSURE
CONTINUITY ALSO EXISTS
TO PIN 5 OF THE MCU
CONNECTOR. RETEST.

REPLACE VACUUM SWITCH
ASSEMBLY AND RETES!

WIRE HARNESS . RETEST.

TEST CONTINUITY
ETWE

AL
IF CONTINUITY EXISTS
BETWEEN VACUUM
‘SWITCH CONNECTOR PiN B
AND MCU CONNECTOR 7.

MCU CONNECTOR PIN 14.

DEYERMIN( IF MANIFOL!
JUM IS AT SWITCH

DISCONNECT TES WIRE
CONNECTOR AT AIR
CLEANER AND RETEST.

TEST COMPLETE, STOP'
ENGINE.

_ﬁEPAlR AND RE TES'

[TEST FOR CONTINUITY
ETWEEN PIN 4 AND MCU
CONNECTOR PIN 14.

DISCONNECT VACUUM
SWITCH ASSEMBLY
CONNECTOR AND RETEST.|

ABOVE 56°F?

DISCONNECT WOT SWITCH
CONNECTOR AT
CARBURETOR AND
RETEST.

ALLOW AIR CLEANER AR
TEMPERATURE TO HEAT TO!
05°F AND RETEST.

REPLACE VACUUM SWITCH
ASSEMBLY AND RETEST

DEPRESS ACCELERATOR
PEDAL TO WIOE OPEN
THROTTLE POSITION
{MONITORING CONTINUITY
BETWEEN PINS 4 AND 14.

REPLACE TES AND RETEST.

REPAIR SHORT CIRCUIT N
WIRE HARNESS T(

VACUUM SWI'I‘CN
ASSEMBLY.
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BASIC ENGINE TEST

FUNCTIONING NORMALLY AND ENGINE PERFORMANCE REMAINS INADEQUATE, PERFORI

IF THE RESULTS OF DIAGNOSTIC TESTS 1 THROUGH 5 INDICATE THAT THE CEC SYSTEM IS
THE FOLLOWING TEST.

OETERMINE WHICH DIIIECTDON RICH OR LEAN, THAT STEPPER MOTOR METERING PINS
CONSISTENTLY MOVE TOWARD.

|

© INSPECT FOR AIR LEAKS AT INTAKE MANIFOLD

TEAN YES AND CARBURETOR GASKETS. INSPECT FOR FAULTY
7 VACUUM HOSES AT FITTINGS. REPAIR SOURCE OF

AR LEAKS AND RETEST,

* CHECK n:xnws’rmsnonnmm

SENSOR. REPAIR AND RETEST.

NO RICH YES
?

IF METERING PINS VARY
ISTENTLY WITHIN
\TION 1S

(CHECK FOR FAULTY SPARK
PLUGHS); MISADJUSTED
IGNITION TIMING; AND
MALFUNCTIONING
IGNITION ADVANCE
MECHANISMS. REFER TO
CHAPTER 1A

MANIFOLD HEAT STOVE. REPAIR
manvmmmwmmmmnmmm REPAIR AS|
AND RETEST.

-wmvmmmmmﬂ REPAIR AS NECESSARY AND RETEST,
» INSPECT VAPOR CAMISTER FOR PROPER “PURGE" OPERATION AND CONDITION OF
m.mummm

TEST NO. 4

ELECTRONIC IGNITION RETARD TEST

l

WARM ENGINE TO NORMAL BEFORE WITH
TEST.

]

DISCONNECT IGNITION RETARD CONNECTOR IYELLOW AND BLACK WIRES) FROM
IGNITION MODULE. CONNECT JUMPER WIRE TO CONNECTOR TERMINALS (IGNITION
MODULE SIDE). WITH VACUUM HOSE DISCONNECTED FROM DISTRIBUTOR, CHECK
IGNITION TIMING. ADJUST, IF NECESSARY, TO CORRECT VALUE. REFER TO CHAPTER|
1A,

REPLACE IGNITION|
ETEST.

MODULE.

DISCONNECT JUMPER WIRE AND OBSERVE IGNITION TIMING, IT SHOULD BE
RETARDED AT LEAST 20° BTDC,

CONNECT IGNITION MODULE COOUANT
SWITCH CONNECTOR. DISCONNECT VACUUM SWITCH ASSEMBLY CONNECTOR AND
INSTALL JUMPER WIRE BETWEEN VACUUM SWITCH CONNECTOR PINS A C
(HARNESS SIDE CONNECTOR). TEST IGNITION TIMING AND NOTE ITS LOCATION.

DISCONNECT VACUUM SWITCH JUMPER WIRE AND CONNECT COOLANT SWITCH
CONNECTOR.

|

ITEST IGNITION TIMING, IT SHOULD BE RETARDED BETWEEN 10° and 20° BTDC. I

NO YES
REPLACE MCU AND ox? :Tssv counsri.l
RETES'

TEST NO. 3

CLOSED LOOP OPERATIONAL TEST

START AND WARM ENGINE UNTIL COOLANT TEMPERATURE HAS STABILIZED. REMOVE AIR
COVER AND INCREASE ENGINE SPEED TO 2000 RPM AND MAINTAIN WHILE OBSERVING
CARBURETOR STEPPER MOTOR METERING PINS.

ETERING

PINS STEP

TO FULL RICH
OR LEAN

YES

POSITION,
?

PROCEED TO TEST 9.
PERFORM TEST 6.

PERFORM TEST

IF STEPPER MOTOR PINS
ARE OSCILLATING NEAR
MIDPOINT, CLOSED LOOP
CIACUIT IS FUNCTIONING
NORMALLY. TEST
COMPLETE.
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TESTNO. 5

OXYGEN SENSOR AND
CLOSED LOOP TEST

WITHENGINE OFF, REMOVE AIR CLEANER AND PLUG
ALL VACUUM HOSES.

TURN IGNITION SWITCH
ON FOR 4 SECONDS, THEN

TURN OFF.

DISCONNECT MCU CONNECTOR START ENGINE
AND OPERATE UNTIL TEMPERATURE GAUGE
POINTER IS AT MIDRANGE [OR 4 MINUTES)

I

CONNECT POSITIVE PROBE OF DIGITAL VOLTMETER [OR VOLTMETER WITH GREATER
THAN 1 MEGOHM INPUT IMPEDANCE) TO PIN 3 AT HARNESS SIDE OF MCU CONNECTOR
AND NEGATIVE PROBE TO PIN 14 (GROUND)

!

INCREASE ENGINE SPEED TO APPROXIMATELY 1200 RPM AND MAINTAIN. CLOSE CHOKE
VALVE AND OBSERVE VOLTMETER. (CLOSE VALVE FOR AT LEAST 15 SECONDS BUT DO
NOT EXCEED 30 SECONDS )

TURN ENGINE OFF AND CONNECT M

cu N
MINIMUM OF 1 MINUTE MANIFOLD

CONNECTOR. START ENGINE AND OPERATE FOR A

URN ENGINE OFF. DISCONNECT AND PLUG AIR
HOSE CONNECTED TO EXHAUST AIR INJECTION

]

T I

INCREASE ENGINE SPEED TO MORE THAN 1200 RPM
HOLD THE CHOKE VALVE CLOSED FOR AT LEAST 20 CONNECTOR)
SECONDS AND TURN IGNITION OFF WITH VALVE
CLOSED.

START ENGINE AND OPERATE FOR 1 MINUTE TEST
OXYGEN SENSOR VOLTAGE (PIN 3 OF MCU

i

OBSERVE STEPPER MOTOR METERING PINS. PINS
SHOULD BE IN LEAN POSITION (TOWARD REAR OF
ENGINE|

OXYGEN SENSOR.

PROCEED DISCONNECT OXYGEN
WITH TEST 6 SENSOR CONNECTOR AND
TEST VOLTAGE AT

POST
AND

STEPPER MOTOR PINS ARE
AT MIDWAY TO FULL RICH

MOTOR PIN POSITION.

ITION. REPLACE MCU
RETEST STEPPER

REPAIR WIRE HARNESS INSPECT FOR LARGE AIR
BETWEEN O; SENSOR LEAK INTO MANIFOLD
CONNECTOR AND MCU

CONNECTOR. OXYGEN 'SENSOR.

Repai r
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TEST NO. 5 (Cont.) TEST NO. 7

NOTE: WHEN APPLICABLE,

CONTINUED CONNECTOR TEIIMNALS CAN IE USED AS TEST

FROM PREVIOUS POINTS INSTEAD OF MCU CONNECTOR TERMINALS.
PAGE

DIVERT SOLENOID TEST

START ENGINE AND OPERATE FOR 40 SECONDS. INCRI i
THAN 1000 RPM AND LOAD ENGINE (E.G., AC %sN)v cfsgsﬁ(siess'}grﬁﬁﬁggo?m“ [ DETEAMINE IF MANIFOLD VACUUM IS PRESENT AT PORT F OF DIVERT SOLENOID I
MOVEMENT. PINS SHOULD MOVE FORE AND AFT OF A FIXED POINT.

)

RESTRICT AIR HOSE CONNECTED TO EX"M)S" AIR INJECTION MANIFOLD AND OISERVE]

AVERAGE POSITION OF STEPPER

NO | SUPPLY MANIFOLD VACUUM AND PROCEED TO
TEST 6.

[YES

TURN IGNITION ON ANO TEST FOR BATTERY VOLTAGE AT YELLOW WIRE TERMINAL OF
SOLENOID CONNECTOR.

REPAIR AND RETEST. NO,
s
OFF. DISCONNECT MCU CONNECTOR. WITH OHMMETER, MEASURE
RECISTANGE BETWEEN PHeS 75 AND. 1} OF MO WIRE WARNESS CONNECTOR

TEST NO. 6

AIR INJECTION SYSTEM TEST

}

DISCONNECT AIR HOSES FROM PORTS “A” AND “B" OF AIR CONTROL VALVE.
HOSE “A” IS CONNECTED TO AIR INJECTION MANIFOLD.
HOSE “B" IS CONNECTED TO CATALYTIC CONVERTER.

1

| START ENGINE AND WARM TO NORMAL OPERATING TEMPERATURE. TURN IGNITION
OFF,

1

ART ENGINE AND INCREASE SPEED TO 1500 RPM. AIR SHOULD EXHAUST FROM
PO" “A" OF AIR CONTROL VALVE FOR APPROXIMATELY 30 SECONOS, THEN EXHAUST
T 8"

X

CONNECTOR
40 TEST RESISTANCE BETWEEN PINS 20 AND 11.

l Y 1 START ENGINE AND
MZASU’Ri vaOAGE
FROM PIN 11 T¢
¥ NO AR EXHAUSTS, IF AIR EXHAUST FROM AR GROUND.
BASE OF BOTH PORTS, REPLACE AIR EXHAUST
DIVERTER VALVE FOR CONTROL VALVE AND -
EXHAUST, RETEST SYSTEM. NORMAL
1 REPLACE DIVERT
LOCATE AND REPAIR SOLENOID AND REPAIR OPEN CIRCUIT IN
IF AIR CONTINUES TO IF AIR EXHAUSTS ONLY DEPRESS ACCELERATOR SHORT CIRCUIT. PROCEED | | PROCEED TO WIRE HARNESS AND
FROM PORT B, REMOVE PEDAL TO FLOOR, THEN TO TEST 6. TEST 6 PROCEED TO TEST 6
mmcr OR VAGUOM AT RETURN ENGINE TO IDLE
VACUUM HOSE. FOR VACUUM DURING . ves %
FRST 30 SECONDS OF
OPERATION. T
DISCONNECT VACUUM TEST VOLTAGE BETWEEN
CHECK BASE OF DIVERTER HOSE FROM PORT D OF PINS 20 AND 14 OF MCU
VALVE FOR AIR EXHAUST. DIVERT SOLENOID CONNECTOR. PIN 14 1S
GROUNDED.

l DETERMINE IF VACUUM IS PRESENT AT PORT D. ]

REPLACE MCU AND
RETEST DIVERT
‘SOLENOID.

REPLACE DIVERT SOLENOID
AND PROCEED TO TEST 6.

WITH ENGINE AT 1500 RPM,
DETERMINE (F VACUUM IS
BEING APPLIED TO
DIVERTER VALVE

AR
EXHAUST ‘WOT SWITCH WIRE CONNECTOR. DISCONNECT THERMAL ELECTRIC SWITCH (TES)
>

OISCONNECT JUMPER WIRE FROM PIN 19 OF MCU HARNESS CONNECTOR. DISCONNECT
CCONNECTOR (LOCATED IN AIR CLEANER). INCREASE ENGINE SPEED TO 1500 RPM.

TIGHTEN DRIVE BELT FOR

AIR PUMP OR, IF

DEFECTIVE. REPLACE

AIR PUMP. PROCEED TO TEST 7. ] REPLACE DIVERTER VALVE
AND RE-TEST SYSTEM.

TEST FOR BATTERY VOLTAGE AT PIN. 11 OF MCU
HARNESS CONNECTOR.

TURN ENGINE OFF. CONNECT ALL onsoonnscreo [ nepuace mou. |
CONNECTORS. PROCEED TO TEST

YES NO smwmsoanmo}—-—[nocssorouqu
AIR INJECTION CHECK VACUUM HOSE

SYSTEM |S OPERATING CONNECTED TQ DIVERTER

NORMALL' VALVE FOR VACUUM.

NO
PROCEED TO TEST 2. REPLACE DIVERTER VALVE.|

Copyright (c) 2001 Mtchell Repair Information Conpany



-1t 1982 Exhaust Emission Systems
JEEP COMPUTERIZED EMISSION CONTROL (Cont.)

TEST NO. 8 TESTNO. 9

WHEN APPLICABLE, DIAGNOSTIC
[CONNECTOR TERMINALS CAN BE USED AS TEST
UPSTREAM SOLENOID TEST POINTS INSTEAD OF MCU CONNECTOR TERMINALS.

IDLE SPEED CONTROL SYSTEM TEST

DETERMINE If MANIFOLD VACUUM 1S SUPPLIED TO PORT F OF SOLENOID. I

UST ENGINE (DLE SPEED IF NECESSARY. REFER TO CHAPTER 1.

!

REPAIR AND PROCEED TO TEST TURN ENGINE OFF AND RESTART WHILE MONITORING SOLE-VAC THROTTLE POSITION

OcfepTOTESTSE ] DURING FIRST 80 SECONDS OF ENGINE OPERATION. SOLE-VAC THROTTLE POSITIONER
SHOULD BE FULLY EXTENDED DURING FIRSY 15 SECONDS AND THEN SHOULD MOVE TO
INTERMEDIATE POSITION FOR NEXT 45 SECONDS, THEN DISENGAGE.

YURN OFF ALL ACCESSORIES INCLUDING REAR WINDOW DEFOGGER, NEADLAMPS AND
D

TURN ON A/C IF EQUIPPED,
AND LIGHTLY TAP THE
ACCELERATOR PEDAL.
CHECK FOR INCREASED
IDLE SPEED

TURN IGNITION ON WITH VOLTMETER, TEST FOR BATTERY VOLTAGE (12V) AT
SOLENOID (YELLOW WIRE TERMINAL)

IS SOLE-VAC THROTTLE TEST FOR BATTERY
POSITIONER FULLY VOLTAGE AT SOLEVAC |
1D DURING I
NO SUPPLY BATTERY VOLTAGE TO SOLENOID WITH EXTENDED DURING FIRST, O
JUMPER WIRE AND PROCEED TO TEST 6. 0s? OPERATION.
YES REPAIR WIRE FROM A’C

RELAY TO SDL VAC

TURN IGNITION OFF DISCONNECT MCU HARNESS CONNECTOR WITH DISCONNECT VACUUM SOLENOID. RETEST.

VOLT-OHMMETER, MEASURE RESISTANCE BETWEEN PIN 12 AND PIN 20 OF HOSE FROM SOLE-VAC

WIRE HARNESS SOLENOID AND CHECK FOR|

VACUUM DURING THE
FIRST 15 SECONDS OF
ENGINE OPERATION

TURN A'C OFF AND TURN
HEADLAMPS ON WHILE
LIGHTLY TAPPING
ACCELERATOR PEDAL

CONNECT MCU HARNESS CONNECTOR AND

VACUUM HOSE AT PORT D OF
SOLENOID. START AND WARM ENGINE FOR AT
LEAST 4 MINUTES

PERFORM IDLE SPEED
VOLTAGE RELAY TEST 11 AND
? RETEST.

REPAIR WIRE FROM
HEADLAMPS TO SOLE-VAC
SOLENOID. RETEST.

No IDLE

SPEED
[REPLACE SOLE-VAC |NCRE7AS[S
SOLENOID AND RETEST.

PERFORM VACUI

DISCONNECT WIRE CONNECTOR FROM SOLENOID | SWITCHING soté::o\u

JUSING LONG JUMPER WIRE, TEST CONTINUITY TURN ON REAR WINDOW
BETWEEN SOLENOID (PINK WIRE) AND PIN 12 OF JEST 10. RETEST. DEFOGGER WHILE UggTL
MCU HARNESS CONNECTOR. TAPPING THE
ACCELERATOR PEDAL
oK? CHECK FOR INCREASE IN
NO 1DLE SPEE!
YES
DISCONNECT SOLENOID WIRE CONNECTOR AND STOP ENGINE AND DISCONNECT WOT AND
RE-MEASURE RESISTANCE THERMAL ELECTRIC SWITCH CONNECTORS. REPAIR WIRE FROM REAR
WINDOW DEFOGGER
RELAY TO SOLE-VAC TEST COMPLETE
SOLENOID. RETEST.

CONNECT JUMPER WIRE FROM PIN 5 AND PIN 6 OF
MCU HARNESS CONNECTOR TO GROUND. START
ENGINE AND MEASURE VOLTAGE AT PIN 12 DURING
FIRST 30 SECONDS OF ENGINE OPERATION (IF 30

igg?:&s’ 1S EXCEEDED, TURN ENGINE OFF AND TEST No. 1 o

SOLE-VAC VACUUM SWITCHING SOLENOID TEST

YES (ress THan

IVOLTS
>

IDETENMINE IF MANIFOLD VACUUM 1S SUPPLIED TO PORT € OF VACUUM SWITCHING
SOLENOID. |
r REPLACE SOLENOID AND PROCEED TO TEST 6 ]

l LOCATE AND REPAIR SHORT CIRCUIT. PROCEED TO ] YES
TEST 6.

VACUUM
7

1

RESTART ENGINE AND
SUPPLY MANIFOLD TEST FOR BATTERY
VACUUM AND TEST. VOLTAGE ACROSS

SOLENOID TERMINALS

DURING FIRST 15 SECONDS.
OF ENGINE OPERATION.

TEST PIN 20 OF MCU
HARNESS CONNECTOR
FOR BATTERY VOLYTAGE.

l REPAIR WIRE HARNESS AND PROCEED TO TEST 6.

REPLACE UPSTREAM SOLENOID AND PROCEED TO
TEST 6.

r WAIT FOR 60 SECONDS AND RETEST VOLTAGE l

TEST FOR BATTERY NO YES
GE AT

VOLTAGE
REPLACE THE SOLENOID
AND RETEST.

CONNECTOR PIN 14.

BATTERY
VOLTAGE
’

NO YES
VOLTAGE
?

1

DISCONNECT THE MCU
HARNESS CONNECTOR.

REPAIR VOLTAGE SUPPLY Y Eome,
PROBLEM AND RETES
GROUND TERMINAL AT

TURN ENGINE OFF. RESTART ENGINE AND CHECK REPAIR AND RETEST |
PO

RY D FOR VACUUM. AFTER 30 SECOND:!
'VACUUM SHOULD APPEAR AT PORT D.

TEST MCU HARNESS

SOLENOID.

CONNECTOR PIN 14 FOR

CONTINUITY TO GROUND.
QEOPLACE UPSTREAM

LENQOID AND PROCEED
NO YES
TO TEST 6 CONTINUITY
7

TEST COMPLETE.
‘SOLENOID OPERATION IS
NORMAL.

REMOVE JUMPER WIRE
AND CONNECT HOSES.

REPLACE MCU AND
RETEST UPSTREAM
SOLENOID.

REPAIR OPEN CIRCUIT IN! REPLACE MCU AND
WIRE HARNESS AND RETEST.
RETEST.
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TEST NO. 11

SOLE-VAC IDLE SPEED RELAY TEST

DISCONNECT IDLE SPEED RELAY CONNECTOR AND START ENGINE.
THE FIRST 60 SECONDS OF OPERATION

DETERMINE IF
BATTERY VOLTAGE IS APPLIED ACROSS PINS 85 AND 85 OF RELAY CONNECTOR DURING

DETERMINE IF VOLTAGE IS
APPLIED ACROSS PIN 46
AND ENGINE GROUND.

REPAIR VOLTAGE SUPPLY
MALFUNCTION AND
RETEST.

MCU

YES
DETERMANE IF VOLTAGE IS
APPLIED ACROSS PIN 87
AND ENGINE GROUND.

HARNESS

AND TEST CONTINUITY
BETWEEN PIN 85 AND MCU|
CCONNECTOR PIN 10.

TEST CONTINUITY.
BETWEEN PIN 30 AT RELAY
AND SOLE-VAC SOLENOID

REPAIR OPEN CIRCUIT AND
RETEST.

RELAY AND RETEST.

REPLACE IDLE SPEED|

REPAIR OPEN CIRCUIT AND
RETEST.

MAINTENANCE

The CEC system does not require periodic
maintenance. However, when vehicle is raised for other
services, check condition of catalytic converter, oxygen
sensor and exhaust system.

REMOVAL & INSTALLATION

MICRO COMPUTER UNIT (MCU)

Removal & Installation

Remove MCU attaching bolts. Disconnect
electrical plug connector. To install MCU, reverse removal
procedure and ensure terminal ends are not forced out of
position when connecting plug.

STEPPER MOTOR

CAUTION: Do not drop metering pins and spring when

REPLACE MCU AND
RETEST.

removing motor.

Removal & installation
Remove air cleaner and disconnect motor

Fig. 3: Jeep CEC System Wiring Diagram

connector. Remove retaining screw and stepper unit from
carburetor. To install, reverse removal procedure and
tighten screw to 25 INCH Ibs. (2.8 N.m).

MCU Microprocessor
1 Ox. Sensor Ground Electronif;_ 7a{ Electronic
5 4in. Hg Vacuum Switch Ignition Retard Ignition
7 10in. Hg Vacuum Switch Module
6 Coolant Temp. Switch 23
17 WOT Switch 24
19 Thermoelectric Switch (TES) 5) §12
18 Altitude
g Ox. Sensor Input ’IL
I" Jaéh '"DU‘ZOB TS Ignition Coil
e) ol o] &l & round +[1 _ .
2| 2| 2| g2 <
3 =l 3| 3| %
g W) W 3| & 1 Upstream Diode
i —5 ! —) | 7 Solenoid To Intake ) Assembly
\= ; I\ | 5 ) Manifold Heater
=l e [ 2] 5] ¢ef-| 2 ToA/C —epi
£ £ = . ) Pt
3 3 1'3: g 3l e g Dlvert‘ Relay Stepper
3] § g % 2| c Solenoid To Rear —e—p—d Motor
> — .
o ol § el g} Window Defogger Relay
ot e e 21 El S Sole-Vac
< £ S il Vacuum
< el © 3 Switching 0
3 2 Solenoid ‘ _
e 3| ﬁ Holding Solenoid
E"i Soie-Vac Solenoid
Throttle Positi
1 13d_ignition  Idle (Throttle Positioner)
= , Switch Speed
* Engine Relay
Ground Battery
1 — If Equipped
2 — Off During Engine Start-Up
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COOLANT TEMPERATURE SWITCH

Removal & Installation

Disconnect electrical connector and remove
switch. Install replacement switch and tighten to 72 INCH
Ibs. (8 N.m). Reconnect electrical lead.

Fig. 4: Intake Manifold Heater/
Coolant Temperature Control Switch

Intake Manifold Heater Control Switch
OL1 Switch

" Insulator

Coolant switch combines functions of the coolant tempera-
ture control switch and the intake manifold heater switch.

VACUUM SWITCHES

Removal & Installation

Note positions of vacuum hoses and discon-
nect from switches. Disconnect wiring harness connector.
Remove vacuum switch and bracket assembly. To install,
reverse removal procedure. The switch/bracket assembly
is serviced as a complete unit only. Components may not
be serviced individually.

OXYGEN SENSOR

Removal & Installation

Disconnect electrical lead and remove sensor
from manifold. Clean threads of manifold. To install, coat
threads of new oxygen sensor with anti-seize compound
and install in manifold. Tighten sensor to 31 ft. Ibs. (42
N.m). Reconnect electrical lead. Push rubber boot down

over sensor. Boot must be at least %" above base of
sensor.

NOTE: If oxygen sensor pigtail wires are broken, the
sensor must be replaced. Wires cannot be
spliced or soldered.

TIMER

Removal & Installation
Disconnect electrical connector. Remove

mounting screw and timer. To install, reverse removal
procedure.
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