1981 Computerized Engine Controlsie-is

AMERICAN MOTORS COMPUTERIZED EMISSION CONTROL

American Motors
(6-Cyl. Only)

DESCRIPTION

The Computerized Emission Control system (CEC) is an elec-
tronically controlled system that closely controls air/fuel ratio
to lower exhaust emissions while maintaining good fuel
economy and to control the AIR jnjection system. Primary ob-
jective of the CEC system is to maintain an ideal air/fuel ratio
ot 14.7:1 under all operating conditions. When ideal ratio is
maintained, the catalytic converter can effectively control
NOx, HC and CO.
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Fig. 1 American Motors CEC System

OPERATION

The CEC system consists of 5 sub-systems: Fuel control, data
sensors, Micro Computer Unit (MCU), catalytic converter and
diagnostic system.

FUEL CONTROL

All models are equipped with feedback carburetors which con-
tain 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. The stepper motor
moves the pins in and out of the orifices in steps, in response to
signals received from MCU. The motor has a range of 100
steps, but normal operating area is mid-range.

Wherf the metering pins are "stepped” in direction of orifices,
the air/fuel mixture becomes richer. When the pins are "step-
ped” 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 signal

generated by sensor drops in voltage. A lower oxygen content
{rich mixture indication) causes an increase in voltage signal
output.

Thermal Electric Switch (TES) — This switch is attached in-
side air cleaner to provide either a ground circuit for MCU to
indicate necessity for cold weather engine start-up (air tem-
perature below calibrated value) or an open circuit to indicate
normal start-up (air temperature above calibrated value).

Adaptive Vacuum Switch (AVS) — This switch is mounted in
a bracket with 2 other vacuum switches on right inner fender
panel. The AVS is controlled by manifold vacuum and is nor-
mally closed. When closed, this switch indicates an engine idle
condition.

Open Loop 1 (OL1) Coolant Temperature Switch — This
switch is an integral component of the intake manifold heater
coolant temperature control switch. This switch is controlled by
coolant temperature and is normally closed. When open, the
switch indicates engine is cold (less than 160°F).

Open Loop 2 (OL2) Mechanical Switch — This switch is an
integral part of the Wide Open Throttle (WOT) switch, located-
at the base of carburetor. The OL2 switch is mechanically con-
trolled and has a normally closed electrical switch which is
opened by 3.5-4.5" Hg vacuum.

Open Loop 3 (OL3) Vacuum Switch — This switch is moun-
ted on the same bracket as the AVS switch. This switch is con-
trolled mechanically and has a normally closed electrical
switch (indicating a closed throttle position). The electrical
switch is opened with 2.5-3.5" Hg of carburetor ported
vacuum.

Open Lloop 4 (OL4) Vacuum Switch — This switch is moun-
ted on same bracket as the AVS switch and is controlled by
manifold vacuum. This switch is normally open. When open,
the switch indicates a near full throttle condition.

Wide Open Throttle Switch (WOT) — This mechanically
operated electrical switch is located on carburetor and is con-
trolled by the throttle position to indicate a wide open throttle
condition. This switch is normally open.

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

Timer — This timer is activated whenever system is operating
in open loop 2 mode (wide open throttle). This timer remains
active for a preset period of time. If a "lean limit" condition
(altitude jumper wire instalied) occurs, the timer becomes in-
operative. The timer has multi-function abilities, in addition to
OL2 mode, it is used as a WOT timer and start-up timer.

MICRO COMPUTER UNIT (MCU)

The MCU is located in passenger compartment, behind right-
hand kick panel. The MCU monitors the CEC system data sen-
sors and, based upon mode of operation, generates an output
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control signal to the stepper motor mounted in carburetor. The
MCU allows the following 3 modes of operation:

Initilization — This function occurs when ignition switch is tur-
ned on. This sets initial air bleed metering rod position by
signaling the stepper motor to drive them first to a full rich
position (fully toward front of vehicle) and then, by a pre-
programmed number of steps, in lean direction (toward rear
of vehicle). This serves as a starting point of mixture control
operation.

Open Loop — In this mode, the MCU determines the air/fuel
mixture based upon engine operation rather than oxygen sen-
sor input signals. There are 5 open loop modes of operation
and each has o specific metering pin position. However,
because each condition may be present at the same time, the
MCU is programmed with a priority ranking for each opera-
tion. The MCU complies with the highest priority. The open
loop priorities (listed from highest to lowest) are as follows:

e Cold Weather Start-Up & Operation — If air cleaner
air temperature is below calibrated value of TES, the step-
per motor positions the metering pins a pre-determined
number of steps richer than that at initialization. Air injec-
tion is diverted “upstream”. Lean air/fuel mixtures are not

permitted for a preset 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 rich of
initialization and the air control valve diverts air
“downstream”. The timer is activated in this mode.

N®IE — If a "lean limit" condition (altitude jumper wire in-
stalled) is selected, the air is diverted "upstream”. The timer is
inoperative if "lean limit" is selected.

e Open Loop 4 — This mode is selected whenever manifold
vacuum talls below a preset value. During OL4 operation,
the stepper motor is positioned at the initialization posi-
tion. Air injection is switched "upstream”; however, air is
diverted "downstream” if the extended OL4 timer is ac-
tivated or "lean limit" (altitude jumper wire) is not in-
stalled. Air is also diverted "downstream” if the WOT
timer is activated.

® Open Loop 3 — This mode is selected when spark ad-
vance vacuum level falls below a preset level. In OL3
mode, engine RPM is also determined. If the RPM voltage
is greater than the calibrated value, an engine decelera-
tion condition is assumed to exist. If the RPM voltage is less

than calibrated value, an engine idle condition is assumed
to exist.

— Both deceleration and idle conditions are independen-
tly selectable to be either an open loop or closed loop condi-

tion. If selected as an open loop operation, air is diverted
"upstream”.

® 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 nor-
mal closed loop operation during cold engine operating
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condition. In this mode, 1 of 2 pre-determined metering
pin positions are chosen, dependent if the "lean limit"
(altitude circuit) jumper wire is installed.

— With each engine start-up, a start-up timer is ac-
tivated. During this interval, if engine operating condition
would otherwise trigger normal closed loop operation, OL]
mode is selected.

Closed Loop — When all input data and engine operation
meet programmed criteria (after OL1, OL2, OL3 and Ol4
modes have been selected and start-up timer has de-
activated), 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 con-
tent of exhaust gases. Air injection is routed "downstream”
during this mode to aid in oxidation of HC and CO. The pre-
determined “lean mixture ceiling” is selected for a preset
length of time at the start of closed loop operation.

— 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 fo create the
ideal air/fuel ratio.

Open Loop Position Variation — An additional function of
the MCU is to correct for a change in ambient conditions
(altitude). During closed loop operation, the MCU stores the
number of steps and direction that the metering pins are driven
to correct oxygen content of exhaust gases. If the movements
are consistently to the same position, the MCU will vary all
open loop operation preset metering pin positions a
corresponding amount. This function allows the open loop air-
/fuel mixture ratios to be adjusted to the existing ambient con-
dition during each uninterrupted use of the system to optimize
emission control and engine performance.

CATALYTIC CONVERTER

Proper emission control is accomplished with the special
catalytic converter used with the CEC system. All models, ex-
cept Federal Eagle models, use a dual bed monolithic-type
converter with “downstream” air injection. The injection of air
between the 2 beds, allows more complete oxidation of HC
and CO in the closed loop mode. Federal Eagle models are
equipped with a pellet-type converter. In order for these con-
verters to be effective, precise control of the oxygen content of
gases entering converter is necessary, thus the need for the ox-
ygen sensor, MCU and feedback carburetor.

DIAGNOSTIC SYSTEM

The MCU of the CEC system is equipped with a self-diagnostic
system which detects system failures or abnormalities. When a
fault is detected in the CEC system, the MCU will cause the
"CHECK ENGINE” lamp on instrument panel to flash a trouble
code. Trouble codes will only be displayed when a malfunction
exists. The MCU does not have a long term memory; therefore,
all faults detected MUST be corrected. Trouble codes will be
flashed 5 times. The series of code flashes will not be repeated.

— Trouble codes are lost when ignition is turned off.

As a routine bulb and system check, the "CHECK ENGINE"
lamp will be illuminated when the ignition is turned on (engine
off). This indicates that diagnostic system is functioning
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properly. When the engine is started, the “CHECK ENGINE”
lamp should go out after a few seconds.

DIAGNOSIS & TESTING

W — The self-diagnostic system does not detect all possi-
ble faults. The absence of a trouble code does not indicate that
there is no problem with the CEC system. To determine this, a
system operational test is made when the "CHECK ENGINE"
lamp does not indicate a problem but the system is suspected
because no other reason can be found for a specific complaint.

CEC DIAGNOSIS

When the "CHECK ENGINE” lamp flashes a trouble code, the
following procedures should be followed to correct the iden-
tified fault. When the malfunction is corrected, the "CHECK
ENGINE" lamp will go out. In all instances the ignition must be
on or the engine running.

Trouble Code "11” ("FLASH", pause, "FLASH") — Indicates
no RPM voltage to MCU, loss of full battery voltage or a bad
ground, a short in "CHECK ENGINE” circuit or defective MCU.
Perform Test No. 3 and 4 to isolate problem.

— If the "CHECK ENGINE" lamp remains on constantly,
use the procedure given for trouble code “11" fo diagnose the
problem.

Trouble Code "12" ("FLASH”, pause, "FLASH", "FLASH") —
1) This indicates that the engine coolant temperature has been
greater than 160°F for at least 8 minutes and the air cleaner
thermal electric switch (TES) indicates that air cleaner air is still
cold. This could be caused by a faulty coolant switch, faulty
TES or defective MCU.

2) To isolate the problem, perform Test No. 1; warm engine
for 4 minutes or until coolant temperature has stabilized; per-
form Test No. 12; perform Test No. 9. If the problem is not
isolated afier completion of this test procedure, fault is inter-
mittent and system cannot be diagnosed until fault becomes
continuous.

Trouble Code "14” ("FLASH”, pause, "FLASH”, "FLASH",
"FLASH", "FLASH") — 1) This code reflects that the WOT
switch (mounted on carburetor) indicates a wide open throttle
condition while the adaptive vacuum switch indicates engine
vacuum to be greater than 10 in. Hg.

2) This condition indicates a failure in 1 of the following areas:
WOT switch stuck in actuated position; adaptive vacuum
switch fails to close when vacuum is removed; short in WOT
switch wiring harness; open in adaptive vacuum switch wiring
harness or defective MCU.

3) To isolate the problem, perform Test No. 1; warm engine
for 4 minutes or until engine temperature has stabilized, then
turn engine off; perform Tests No. 9 and 10. if problem is not
isolated after completion of this test procedure, malfunction is

intermittent and cannot be diagnased until fault becomes con-
tinuous.

Trouble Code "21” ("FLASH", "FLASH”, pause, "FLASH") ~
1) This code indicates that MCU input shows that an engine
idle condition exists with less than 10 in. Hg of manifold
vacuum present,

2) This condition may be caused by a failure in 1 of the follow-
ing areas: Faulty OL3 vacuum switch or an open in wiring to
switch; faulty adaptive vacuum switch or a short in wiring to
switch; air leak into manifold or ported vacuum or defective
MCU.

3) To isolate the problem, perform Test No. 1; warm engine
for 4 minutes or until engine temperature has stabilized, then
turn engine off; perform Tests No. 9, 10 and 14. if problem is
not isolated after completion of this test procedure, malfunc-
tion is intermittent and cannot be diagnosed until fault
becomes continuous.

Trouble Code "23" ("FLASH", "FLASH", pause, "FLASH",
"FLASH", "FLASH") — 1) This code indicates that MCU input
shows that manifold vacuum has been less than 4 in. Hg for
more than 10 minutes or that WOT condition has existed for
more than 10 minutes.

2) This condition may be caused by a failure in 1 of the follow-
ing areas: Defective OL4 and adaptive vacuum switches;
defective WOT switch; manifold vacuum not present at vacuum
switches or defective MCU.

3) To isolate the problem, perform Test No. 1; warm engine
for 4 minutes or until engine temperature has stabilized, then
turn engine off; perform Tests No. 9 and 10. If problem is not
isolated after completion of this test procedure, malfunction is
intermittent and cannot be diagnosed until fault becomes con-
tinuous.

Trouble Code "24" ("FLASH", "FLASH”, pause, "FLASH",
"FLASH”, "FLASH", "FLASH") — 1) This code indicates that
the coolant temperature switch shows that coolant tem-
perature has reached 160°F after 20 minutes of operation.

2) This condition may be caused by a failure in 1 of the follow-
ing areas: Coolant temperature switch for intake manifold
heater and OL1 or open circuit in wiring harness for OL1, OL2
and OLl4 switches input wire.

3) To isolate the problem, perform Test No. 1; warm engine
for 4 minutes or until temperature stabilizes, then turn engine
off; perform Test No. 9. If problem is not isolated after comple-
tion of this test procedure, malfunction is intermittent and can-
not be diagnosed until fault becomes continuous.

TESTING

The steps listed in the following charts will provide a systematic
evaluation of each component that could cause the indicated
trouble code or malfunction. After completing a repair, repeat
the test to ensure the malfunction has been eliminated.

If after completing any test procedure and the problem per-
sists, other engine associated systems that can affect air/fuel
mixture, combustion efficiency or exhaust gas composition may
be causing the fault. These systems include:

Basic carburetor adjustments.

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

Intake manifold, carburetor or base plate gaskets.
Loose vacuum hoses or fittings.
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Test Equipment — 1) The test equipment required to perform
the tests include: Tachometer, hand vacuum pump, digital volt-
ohmmeter with minimum 10 megohm impedance and a No.
158 bulb with socket and jumper wire.

2) Before beginning any of the tests, a clear air cleaner cover
must be fabricated from clear acrylic plastic at least .25” thick.
This is secured with air cleaner wing nut after top of air cleaner
has been removed to observe operation and position of meter-
ing pins. See Fig. 2.

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

.250" Hole

5.5"

+ ]3"

TEST NO. 1

REMOVE AIR CLEANER COVER.

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

DISCONNECT WIRE

HARNESS FROM MCU.

WITH THE IGNITION ON,
TEST PIN 20 OF HARNESS

CONNECTOR FOR BATTERY
VOLTAGE.
YES NO
TEST PIN 13 FOR REPAIR AND
CONTINUITY TO GROUND. START TEST
CHECK HARNESS GROUND OVER.
FOR TIGHT CONNECTION
AT ENGINE.

BETWEEN PIN 20 AND PINS 23, 24, 21 AND 2:

Il TURN OFF IGNITION AND TEST RESISTANCE |
2.

Fig. 2 Dimensions for Fabricating Clear Air
Cleaner Cover for Observing Metering Pins

TEST CHARTS
Chart Condition
No. 1 Initialization test.
No. 2 System operation test.
No. 3 "CHECK ENGINE" lamp test.
No. 4 "CHECK ENGINE” lamp remains on or
trouble code "11”.
No. 5 Oxygen sensor and closed loop test.
No. 6 AIR injection test.
No. 7 Divert solenoid test.
No. 8 "Upstream” solenoid test.
No. 9 Open loop switches test.
No. 10 Adaptive switch test.
No. 11 Altitude circuit test.
No. 12 Thermal electric switch (TES) test.
No. 13 Closed loop operational test.
No. 14 Vacuum switch functional test.

I[ OF 20. ALL RESISTANCES SHOULD BE EQUAL TO OR

REPEAT RESISTANCE TEST USING PIN 13 INSTEAD

SLIGHTLY HIGHER THAN THOSE INDICATED IN PRE-
VIOUS TEST. .

YES

REMOVE STEPPER MOTOR
AND INSPECT FOR
EVIDENCE OF PIN BINDING.

1

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

1

WHEN IGNITION IS FIRST

FULL FORWARD (RICH}
POSITION THEN BACK TO
HALF-WAY POSITION.

YES NO

REPAIR AND RE-TEST.

REPLACE MCU AND

RE-TEST STEPPER MOTOR.

REPAIR STEPPER MOTOR
PIN BINDING DEFECT.

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

START ENGINE AND OBSERVE METERING PINS.
METERING PINS SHOULD REPEAT INITIALIZATION
PROCESS DESCRIBED ABOVE, THEN MOVE
FORWARD ADDITIONAL STEPS.

REMOVE JUMPER WIRE
AND RECONNECT TES.
TEST COMPLETE.

REMOVE JUMPER WIRE
AND RECONNECT TES.

TESTTACH INPUT TO MCU.

MOTOR CONNECTOR.

!

TEST FOR BATTERY VOLTAGE AT PIN § OF THE
STEPPER MOTOR CONNECTOR.

F_I; TURN IGNITION ON AND DISCONNECT STEPPER I

YES

TURN IGNITION OFF AND TEST FOUR REMAINING
STEPPER MOTOR CONNECTOR PINS FOR
CONTINUITY TO GROUND. ALL SHOULD INDICATE
AN OPEN CIRCUIT (INFINITE RESISTANCE).

YES

TEST FOR CONTINUITY FROM PINS 23, 24, 21 AND 22
AT MCU CONNECTOR TO APPROPRIATE PINS AT
STEPPER MOTOR CONNECTOR. INSPECT STEPPER
MOTOR CONNECTOR FOR CORRECT COLOR
ORIENTATION OF WIRES.

CONTINUITY

NO " "AND wiRes
oK?

YES

REPLACE STEPPER MOTOR.

REPAIR AND START TEST
OVER.
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TEST NO. 2

TEST NO. 3

TURN IGNITION ON.

CHECK

ENGINE

DISPLAY

ILLUMINATES
?

TURN IGNITION ON. CHECK ENGINE DISPLAY
SHOULD BE ILLUMINATED.

TO MCU CONNECTOR PINS 5, 8 AND 7. 16D

| PROCEED TO TEST 3. I m;:éGMTION 'OFF, CONNECT ONE END OF JUMPER I NO

TURN IGNITION ON AND SIMULTANEOUSLY TOUCH
ALL THREE WIRE ENDS TO GROUND AND (M-

MEDIATELY RELEASE.
WITH IGNITION ON, GROUND PIN 16 OF MCU START ENGINE. CHECK ENGINE DISPLAY SHOULD
l CONNECTOR WITH JUMPER WIRE. REMAIN ILLUMINATED FOR 5 SECONDS.

CHECK ENGINE DISPLAY WILL EXTINGUISH WHEN
WIRES ARE TOUCHED TO GROUND. DISPLAY
SHOULD ILLUMINATE AGAIN WITHIN 7 SECONDS
AFTER WIRES ARE REMOVED FROM GROUND.

YES NO YES
NO
INSPECT CHECK ENGINE LAMP CONNECTOR FOR I REFER TO TEST 3. | CHECK ENGINE DISPLAY
PROPER CONNECTION. WITH IGNITION ON AND NORMAL.
ENGINE OFF, TESTFOR BATTERY VOLTAGE AT LAMP
CONNECTOR (YELLOW WIRE TERMINAL TO
ND)

ROUNDED, GROUND).
IF TROUBLE CODE 14 IS l'

FLASHED T
Pm(;:;ED 0 TEST PIN 13 OF MCU

TESTS 8 AND

CONNECTOR FOR
CONTINUITY WITH
REPAIR AND GROUND.
START TEST
OVER.

TURN IGNITION OFF, THEN
NO A ON. AND MOMENTARILY
GROUND JUMPER WIRES

WIRE
CONNECTED ves

DISPLAY

PROCEED TO TEST 11

TEST FOR CONTINUITY BETWEEN WHITE WIRE PIN
OF LAMP CONNECTOR AND PIN 16 OF MCU
CONNECTOR.

TEST VOLTAGE AT PIN 20 OF MCU CONNECTOR
Egs;;r;on; GROUND POTENTIAL AT PIN 13 OF MCU TEST PIN 20 OF MCU

CONNECTOR FOR FULL
BATTERY VOLTAGE.

CONNECT JUMPER WIRE ™ RE;:!PEQTND
FROM MCU CONNECTCR SYSTEM
PIN 6 TO GROUND.

YES
START ENGINE
REPLACE
MCU AND NO
RE-TEST
SYSTEM

YES

REPLACE BULB WiTH STANDARD NO. 158
INSTRUMENT BULB.

I PROCEED TO TEST 4.

REPLACE MCU AND START
TEST OVER.

SIMULTANEQUSLY SHORT THREE JUMPER WIRES IF TROUBLE CODE 11 | REPAIR OPEN CIRCUIT AND START TEST OVER. j
CONNECTED TO PINS 5, 6 AND 7 TOGETHER IFLASHED, PROCEED TO
TEST 4. IF ANY OTHERCODE]

AS FLASHED, PROCEED
[TO TEST 3.

INCREASE ENGINE SPEED TO 1500 RPM FOR 10 SECONDS. MOMENTARILY DEPRESS
ACCELERATOR PEDAL TO WOT POSITION AND RETURN TO IDLE SPEED. ENSURE FAST
IDLE IS NOT ENGAGED. WITH ENGINE AT CURB IDLE DISCONNECY JUMPER WIRE FROM
PIN 6 OF MCU CONNECTOR. JUMPER WIRE M DISCONNECTED WITHIN FIRST
MINUTE OF ENGINE OPERATION TO ENSURE THAT ENG!NE COOLANT IS NOT AT NOR-
MAL OPERATING TEMPERATURE.

Lluow ENGINE TO OPERATE FOR 4 MINUTES AT IDLE SPEED. DURING THIS PERICD oFJ

TIME, CONNECT VACUUM GAUGE TO MANIFOLD VACUUM SOURCE.

1

WHILE OBSERVING VACUUM GAUGE, LOAD ENGINE (€.G., AC ON) AND ACCELERATE
ENGINE UNTIL 10 IN. Hg. VACUUM IS INDICATED ON GAUGE . MAINTAIN ENGINE AT 10IN.
Hg. VACUUM

AFTER 10 SECONDS, TOUCH THREE JUMPER WIRES CONNECTED TO PINS 5,6 AND7 TO
GROUND. MAINTAIN ENGINE AT 10 IN. Hg. VACUUM UNTIL EITHER CHECK ENGINE
DISPLAY ILLUMINATES, TROUBLE CODE FLASHES, OR UNTIL 30 SECONDS HAVE
ELAPSED AFTER THE JUMPER WIRES WERE GROUNDED.

NO

REFER YO APPLICABLE
TEST(S) FOR TROUBLE
CODE.

REPEAT PREVIOUS STEP.
SYSTEM OPERATION IS NORMAL,

PROCEED TO TEST
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INSPECT FOR TIGHT
HARNESS GROUND AND
TEST PIN 13 OF MCU

CHASSIS GROUND.

TEST NO. 4

[_INSPECT IGNITION COIL NEGATIVE TERMINAL {TACH) FOR TIGHT CONNECTION. J

1

START ENGINE AND TEST PIN 8 OF MCU
CONNECTOR FOR RPM (TACH) VOLTAGE (SHOULD
BE MORE THAN 5 VOLTS). TURN ENGINE OFF.

TEST PIN 20 OF MCU
CONNECTOR FOR FULL
BATTERY VOLTAGE WITH
IGNITION ON.

VOLTAGE NO
oK

: —

TEST PIN 8 OF MCU
CONNECTOR FOR
CONTINUITY WITH COIL
NEGATIVE TERMINAL.

A ]
REPAIR WIRE

CONTINUITY
DEFECT.

REFER TO
TEST 3

TEST PIN 13 OF MCU CON-
NECTOR FOR CONTINUITY
WITH CHASSIS GROUND.

REPAIR IGNITION OR
CHARGING SYSTEM
MALFUNCTION.

|

TEST NO. 5

fALL VACUUM HOSES.

WITHENGINE OFF, REMOVE AIR CLEANER AND PLUG

TURN IGNITION ON FOR 4

SECONDS THEN TURN OF

DISCONNECT MCU CONNECTOR. START ENGINE
AND \TE UNTIL TEMPERATURE GAUGE
POINTER IS AT MIDRANGE (OR 4 MINUTES).

¥

AND NEGATIVE PROBE TO PIN 13 (GROUND).

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

!

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.)
GREATER
YES THAN 0.8 No ¢
voLTS
?

TURN ENGINE OFF AND CONNECT MCU TURN ENGINE OFF. DISCONNECT AND PLUG AIR
CONNECTOR. START ENGINE AND OPERATE FOR A HOSE CONNECTED TO EXHAUST MANIFOLD,
MINHMUM OF 1 MINUTE.

1

R

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

START ENGINE AND OPERATE FOR 1 MINUTE. TEST
OXYGEN SENSOR VOLTAGE (PN 3 OF MCU
CONNECTOR).

CLOSED.

TEST FOR SHORT CIRCUIT

IN CHECK ENGINE DISPLAY|
BYREMOVING PIN 16 FROM
MCU CONNECTOR.

REPAIR SHORT
CIRCUIT IN
CHECK ENGINE
DISPLAY WIRING
AND REFER TO
TEST 3

RECONNECT PIN 16. START
ENGINE AND OBSERVE
CHECK ENGINE DISPLAY.

CHECK ENGINE DISPLAY ILLUMINATES FOR
APPROXIMATELY 5 SECONDS.

!

CHECK ENGINE DISPLAY
ILLUMINATES AND DOES
NOT EXTINGUISH AFTER 5

CHECK ENGINE DISPLAY
DOES NOT ILLUMINATE.

SECONDS.
]

REFERTO TEST3. |

TURN ENGINE OFF.
REMOVE AIR CLEANER
COVER AND EXAMINE
STEPPER MOTOR
METERING PIN POSITION,

WITH THE ENGINE OPERATING TEST RPM (TACH)
VOLTAGE AT PIN 8 OF MCU CONNECTOR. WHILE

OBSERVING VOLTMETER MOVE HARNESS WIRES
BACK AND FORTH AND LOOK FOR INTERMITTENT
LOSS OF VOLTAGE.

TEST PIN 8 AT MCU
CONNECTOR FOR RPM
VOLTAGE.

TURN ENGINE OFF AND
CONTINUE WITH TEST 9.

REPLACE
MCu

REPAIR IGNITION OR
CHARGING SYSTEM
MALFUNCTION,

VOLTAGE

INTERMIT. NO

TENT
7

I SHOULD BE IN LEAN POSITION (TOWARD REAR OF

REPAIR WIRE DEFECT
BETWEEN MCU PIN 8 AND
COIL NEGATIVE TERMINAL.

THE MALFUNCTION IS INTERMITTENT. FURTHER
EVALUATION IS NOT POSSIBLE UNTIL
MALFUNCTION BECOMES CONTINUOUS.

OBSERVE STEPPER MOTOR METERING PINS. PINS
ENGINE).

POSITION
oK

?

STEPPER MOTOR PINS ARE
AT MIDWAY TO FULL RICH
POSITION. REPLACE MCU
AND RE-TEST STEPPER
«MOTOR PIN POSITION.

PROCEED
WITH TEST 6

DISCONNECT OXYGEN
SENSOR CONNECTOR AND
TEST VOLTAGE AT
OXYGEN SENSOR.

REPAIR WIRE HARNESS INSPECT FOR LARGE AIR
BETWEEN 02 LEAK INTO MANIFOLD
CONNECTOR AND MCU VACUUM. IF OK, REPLACE
CONNECTOR. OXYGEN SENSOR.

R

START ENGINE AND OPERATE FOR 40 SECONDS. INCREASE ENGINE SPEED TO MORE
THAN 1000 RPM AND LOAD ENGINE (E.G., AC ON). OBSERVE STEPPER MOTOR PIN
MOVEMENT. PINS SHOULD MOVE FORE AND AFT OF A FIXED POINT.

1

rPOSITION OF STEPPER MOTOR PINS.

RESTRICT AIR HOSE CONNECTED TO EXHAUST MANIFOLD AND OBSERVE AVERAGE

YES

NO

I PROCEED TO TEST 6. l

PROCEED TO TEST 7.
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AMERICAN MOTORS COMPUTERIZED EMISSION CONTROL (Cont.)

TEST NO. 6

DISCONNECT AIR HOSES FROM PORTS A AND B OF AIR SWITCH VALVE. HOSE A IS
ngcsg’;isbn TO AIR INJECTION MANIFOLD. HOSE B IS CONNECTED TO CATALYTIC

IE::RT ENGINE AND WARM TO NORMAL OPERATING TEMPERATURE. TURN IGNITION I

i

RESTART ENGINE AND INCREASE SPEED TO 1500 RPM. AR SHOULD EXHAUST FROM
PORT A OF AIR SWITCH VALVE FOR APPROXIMATELY 30 SECONDS, THEN EXHAUST

FROM PORT B.
A

IF NO AIR EXHAUSTS, IF AIR EXHAUST FROM AR
INSPECT BASE OF BOTH PORTS, REPLACE AIR EXHAUST
DIVERTER VALVE FOR SWITCH VALVE AND .
AIR EXHAUST. RE-TEST SYSTEM, . NORMAL
IF AIR CONTINUES TO IF AIR EXHAUSTS ONLY DEPRESS ACCELERATOR

EXHAUST FROM PORT A,
INSPECT FOR VACUUM AT

FROM PORT B, REMOVE
VACUUM HOSE AND CHECK

PEDAL TO FLOOR, THEN
RETURN ENGINE TO IDLE
SPEED.

VACUUM HOSE. FOR VACUUM DURING
FIRST 30 SECONDS OF
OPERATION. l
CHECK BASE OF DIVERTER
YES NO VALVE FOR AIR EXHAUST.

NO

YES
PROCEED TO TEST 8.

REPLACE AIR SWITCH
VALVE AND RE-TEST
SYSTEM.

L

'WITH ENGINE AT 1500 RPM,
DETERMINE IF VACUUM IS
BEING APPLIED TO

DIVERTER VALVE.

AIR
EXHAUST
?

TIGHTEN DRIVE BELT FOR
AIR PUMP OR, IF

DEFECTIVE, REPLACE N
AR PUMP. l PROCEED TO TEST 7. l REPLACE DIVERTER VALVE
AND RE-TEST SYSTEM.

AfR INJECTION CHECK VACUUM HOSE
SYSTEM IS OPERATING CONNECTED TO DIVERTER
NORMALLY. VALVE FOR VACUUM.

NO
| PROCEED TO TEST I REPLACE DIVERTER VALVE.

TEST NO. 7

l DETERMINE IF MANIFOLD VACUUM IS PRESENT AT PORT F OF DIVERT SOLENOID. I

NO SUPPLY MANIFOLD VACUUM AND PROCEED TO
TEST 6.

[YES

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

REPAIR AND RE-TEST.

TURN IGNITION OFF. DISCONNECT MCU CONNECTOR. WITH OHMMETER, MEASURE
RESISTANCE BETWEEN PINS 20 AND 11 OF MCU WIRE HARNESS CONNECTOR.

CONNECT MCU CONNECTOR. CONNECT JUMPER
WIRE FROM PIN 19 TO CHASSIS GROUND.

[

DISCONNECT WIRE CONNECTOR FROM DIVERT
SOLENOID. WITH APPROPRIATE LENGTH OF JUMPER
WIRE, TEST CONTINUITY BETWEEN ORANGE WIRE
TERMINAL AND MCU CONNECTOR PIN 11.

IF RESISTANCE IS LESS THAN 50 OHMS,
DISCONNECT DIVERT SOLENOID WIRE CONNECTOR
AND TEST RESISTANCE BETWEEN PINS 20 AND 11.

START ENGINE AND
MEASURE VOLTAGE
FROM PIN 11 TO
‘GROUND.

REPLACE DIVERT

LOCATE AND REPAIR SOLENQID AND REPAIR OPEN CIRCUIT IN

SHORT CIRCUIT. PROCEED PROCEED TO WIRE HARNESS AND

TO TEST 6. TEST 6. PROCEED TO TEST 6.

YES! INO
DISCONNECT VACUUM TEST VOLTAGE BETWEEN
HOSE FROM PORT D OF PINS 20 AND 13 OF MCU
DIVERT SOLENOID. CONNECTOR. PIN 13 1S
GROUNDED.

[ DETERMINE IF VACUUM 1S PRESENT AT PORT D. ]

BATTERY
VOLTAGE
?

REPLACE MCU AND
RE-TEST DIVERT
SOLENOID.

DISCONNECT JUMPER WIRE FROM PIN 19 OF MCU CONNECTOR. DISCONNECT WOT
SWITCH WIRE CONNECTOR. DISCONNECT THERMAL ELECTRIC SWITCH (TES) (LOCATED
IN AIR CLEANER). INCREASE ENGINE SPEED TO 1500 RPM.

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

REPLACE MCU.

TURN ENGINE OFF. CONNECT ALL DISCONNECTED
CONNECTORS. PROCEED TO TEST 9.

[ RepLace pverT soLenoip.}—»{ PrOCEED TO TEST 6]
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AMERICAN MOTORS COMPUTERIZED EMISSION CONTROL (Cont.)

TEST NO. 8

L DETERMINE IF MANIFOLD VACUUM IS SUPPLIED TO PORT F OF SOLENOID. ]

REPAIR AND PROCEED TO TEST 6. 1

OLENOID (YELLOW WIRE TERMINAL|

7]

TURN IGNITION ON. WITH VOLTMETER, TEST FOR BATTERY VOLTAGE (12V) ATI
)

SUPPLY BATTERY VOLTAGE TO SOLENOID WITH
JUMPER WIRE AND PROCEED TO TEST 6.

YES

VOLT-OHMMETER, MEASURE RESISTANCE BETWEEN PIN 12 AND PIN 20 Ol

TURN IGNITION OFF. DISCONNECT MCU HARNESS CONNECTOR. WITH
F
WIRE HARNESS.

CONNECT MCU HARNESS CONNECTOR AND
DISCONNECT VACUUM HOSE AT PORT D OF
SOLENOID. START AND WARM ENGINE FOR AT
LEAST 4 MINUTES.

DISCONNECT WIRE CONNECTOR FROM SOLENOID.
USING LONG JUMPER WIRE, TEST CONTINUITY
BETWEEN SOLENOID (PINK WIRE) AND PIN 12 OF
MCU HARNESS CONNECTOR.

RE-MEASURE RESISTANCE THERMAL ELECTRIC SWITCHES.

DISCONNECT SOLENOID WIRE CONNECTOR AND ] [ STOP ENGINE AND DISCONNECT WOT AND j

CONNECT JUMPER WIRE FROM PIN 5 AND PIN 6 OF
YES MCU HARNESS CONNECTOR TO GROUND. START

ENGINE AND MEASURE VOLTAGE AT PIN 12 DURING
FIRST 30 SECONDS OF ENGINE OPERATION (I 30
SECONDS IS EXCEEDED, TURN ENGINE OFF AND
RESTART).

CONTINUITY
oK

YES

LESS THAN

[iEPLACE SOLENOID AND PROCEED TO TEST 6. —l 3VOLTS
?

LOCATE AND REPAIR SHORT CIRCUIT. PROCEED TO
TEST 6.

TEST PIN 20 OF MC!
l REPAIR WIRE HARNESS AND PROCEED TO TEST 6. 14_ HARNESS (?OONN"EAC?ON

FOR BATTERY VOLTAGE.
REPLACE UPSTREAM SOLENOID AND PROCEED TO
TEST 6.

NO
VOLTAGE
r WAIT FOR 60 SECONDS AND RE-TEST VOLTAGE. oK

?

YES

BATTERY
VOLTAGE
?

VACUUM SHOULD APPEAR AT PORT D.

TURN ENGINE OFF. RESTART ENGINE AND CHECK | Ri l
PORT D FOR VACUUM. AFTER 30 SECONDS, J EPAIR AND RE-TES

TEST MCU HARNESS
CONNECTOR PIN 13 FOR
CONTINUITY TO GROUND.

REPLACE UPSTREAM
SOLENOID AND PROCEED
TO TEST 6,

TEST COMPLETE.

SOLENOID OPERATION IS
NORMAL. REPLACE MCU AND
REMOVE JUMPER WIRE RE-TEST UPSTREAM

AND CONNECT HOSES.

SOLENOID.
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AMERICAN MOTORS COMPUTERIZED EMISSION CONTROL (Cont.)

WITH VACUUM GAUGE, DETERMINE IF VACUUM

TEST No 9 APPLIED TO 0L3 SWITCH IS GREATER THAN 3 IN Hg
: AT 1800 RPM REPAIR AND TEST PIN 7

FOR CONTINUITY TO
GROUND (IF SWITCH IS
DEFECTIVE. REPLACE IT)

DISCONNECT MCU HARNESS CONNECTOR AND
TEST PIN 7 FOR CONTINUITY TO GROUND

[

CONTINUITY FROM MCU CONNECTOR PINS 5, 6 AND 7 AND PIN 13 (GROUND.

L TURN IGNITION SWITCH ON. USING STANDARD VOLT-OHMMETER, TEST FOR ]

REPAIR AIR LEAK INTO
PORTED VACUUM CIRCUIT
RE-TEST SWITCHES.

DISCONNECT VACUUM SWITCH ASSEMBLY WIRE
HARNESS CONNECTOR AND TEST CONTINUITY
BETWEEN PINS 1 AND 2 OF CONNECTOR WHILE REPLACE WOT SWITCH

ENGINE SPEED IS 1800 RPM. VACUUM MUST BE AND RE TEST SWITCHES

WITHOUT STARTING ENGINE, DEPRESS GREATER THAN 3 IN. Hg

ACCELERATOR PEDAL TO FLOOR WHILE
MONITORING PIN 7 WITH METER

DISCONNECT WOT SWITCH CONNECTOR AND TEST

PIN 7 FOR CONTINUITY TO GROUND

DISCONNECT VACUUM SWITCH WIRE
HARNESS CONNECTOR FROM SWITCH NO YES
ASSEMBLY AND RE-TEST PIN 5.

PN S REPATR WIRE
STILL REPAIR WIRE HARNESS| | REPLACE VACUUM SWITCH | [ARNESS BETWEEN REPLACE MCU
by viad YES, HAS &EWSE;‘ P|NY5 :ND ASSEMBLY AND RE-TEST RECONNECT ALL
4 AN
INSPECT CARBURETOR THOTTLELINKAGE TO AND RE TESTPIN 5 e, RSSEMBLY ne TesT ToEs RETEST SWiTCHES
U 1 9 'CHANI- [SWITCHES.
CALLY ACTUATED AT WOT POSITION. ?
o
REPEAT UNTIL REPAIR WIRE HAR.
SATISFIED WOT NESS BETWEEN OL REMOVE ALL VAC,
SWITCH I SWITCH 3 AND MCU S s
Fl
FUNCTIONING CONNECTOR, PIN 5. vaCuum swirc

TRAPPED VACUUM.

DETERMINE IF MANIFOLD

VACUUM S BEING APPLIED
TO OL& VACUUM SWITCH,
ICENTER SWITCH)

REPLACE MCU.

REPLACE VACUUM
SWITCH ASSEMBLY.

INSPECT VACUUM HOSES
FOR BLOCKAGE AND
REPAIR. RESTART TEST

DISCONNECT VACUUM SWITCH ASSEMBLY vES NO
CONNECTOR AND TEST FOR CONTINUITY BETWEEN

RE-START TEST
PINS 2 AND 3 WITH ENGINE AT IDLE SPEED

REPAIR AND
RE-TEST.

NO
DISCONNECT WOT SWITCH YES | REPLACE VACUUM SWITCH SUPPLY MANIFOLD
ELEDCYTNSCAL CONNECTOR v N"Els" AND RE-TEST VACUUM ro SWITCH
AND TEST FOR CONTINUITY AND RE T
BETWEEN PINS 3 AND & OF contaS Ty YES Rspnsss ACCELERAYOR PEDAL YO FLOOR AND swwcnzs
SWITCH CONNECTOR. 70 GROUND. E-TEST
? NO
NO
PIN 6 TEST PIN 3 ON HARNESS SIDE ves
STILL OF CONNECTOR FOR
REMOVE ALL VACUUM HOSES NO HAS CONTINUITY TO GROUND
FROM VACUUM SWITCHES AND CONTINUITY
CHECK FOR TRAPPED VACUUM. 70 GROUND, Pw 5
>
CGN“NUIYV No
REPLACE WOT (Es PIN 6
SWITCH AND IS OPEN

RE-TEST.

DISCONNECT WOT SWITCH CONNECTOR AND TEST

CONTINUITY BETWEEN PINS 1 AND 4 ON SWITCH
DISCONNECT VACUUM
SWITCH ELECTRICAL
CONNECTOR AND
RE-TESTPIN 6 ALLOW ENGINE TO
OPERATE ADDITIONAL 2
MINUTES AND RE-TEST
PIN G

TRAPPED

N
i VACUUM
>

TEST PIN 4 OF WOT SWITCH
WIRE HARNESS FOR
CONTINUITY WITH GROUND.

REPLACE
WOT SWITCH
AND RE-TEST

REPLACE VACUUM
SWITCH

ASSEMBLY
AND RE-TEST

PIN 6
INSPECT VACUUM HOSES STILL
FOR BLOCKAGE REPAIR
AND RE.TEST SWITCHES

conmuiTy TURN ENGINE OFF REMOVE WIRE HARNESS

CONNECTOR FROM OL1 CT SWITCH (LOCATED ON L

INTAKE MANIFOLD) TEST FOR CONTINUITY TEST CONTINUITY BETWEEN PIN 4 ON HARN(SS
BETWEEN PINS A AND B OF SWITCH SIDE OF SWITCH CONNECTOR AND GROUND

NO lolscONNicr DUAL FUNCTION OL1 COOLANT

TEMPERATURE SWITCH AND RE-TEST PIN 6 L
v
REPAIR WOT SWITCH
GROUND CIRCUIT AND DISCONNECT MCU
RE-TEST From i aor T PN 6 ANESS R SPEED AND RESEST PR S T
TEMPERATURE SwiTcH | ST e SO RETeer AT MCU CONNECTOR CIRCUIT TO WOT
REPAIR OPEN CIRCUIT CONTINUITY L EE",'& ano
BETWE JO GROUND,
>
AND PIN 7 OF MCU RAPIDLY INCREASE vES
CONNECTOR. RE-TEST PIN A PIN & ENGINE RPM AND RETURN
HAS NO ST 70 IDLE SPEED TO ENSURE

3

ETWEEN WOT SWITCH
NO / CONTINUITY SWITCH 1§ OK
WiTH GRouND | RERLACE CU. No REPAIR WIRE FROM PIN 1 OF me s;mcn
? PIN 2 OF VACUUI WITCH
DISCONNECT MCU HARNESS CONNECTORS AND REPLACE OL1 NN Ton At R ety
CONNECTOR. START ENGINE RE-TEST SWITCHES SWITCH AND
INCREASE ENGINE SPEED TO Les AETEST SWITCHES
Pyt ety REPAIR WIRE HARNESS BETWEEN PIN 6
WHILE RE-TESTING PINS 5
AND 6 FOR cgw':ﬁuuw WITH REPLACE DUAL FUNCTION| | AND PIN A OF COOLANT TEMPERATURE
GROUND. COOLANT TEMPERATURE | | swircw
DISCONNECT VACUUM o | nepam oren
LT N NS SWITCH ASSEMBLY CONTINUITY CIRGUIT AND
RE-TEST SWITCHES CONNECTO! ’ RE-TEST
TEST CONTINUITY FROM PIN
2 OF VACUUM SWITCH
CONNECTOR TO PIN 8
NO NO | REPAIR WIRE HARNESS SHORT CIRCUIT TO TEST COMPLETE OF OL1 TEMPERATURE es
GROUND BETWEEN PIN 8 OF TEMPERATURE SWITCH CONNECTOR
SWITCH AND VACUUM SWITCHES
0
R INNECT AL
e o OPEN REPAIR WIRE BETWEEN
RE-TEST SWITCHES, GRCUIT MCL CONNECTOR PIN 6
? ANDPIN A OF OLY SWITCH
RETEST
INSPECT WOT SWITCH FOR vEs CHECK VACUUM HOSE
CORRECT MECHANICAL % CONNECTED TO OL3
ACTION AND CLEARANCE INSPECT FOR STICKING SWITCH FOR PORTED
CARBURETOR FAST IDLE VACUUM AND ANY
cam RESTRICTIONS THAT
! WOULD CAUSE TRAPPED
1o} VACUUM
ENSURE PROPER
REPLACE VACUUM SWITCH ASSEMBLY AND | YES ox NOL vACts
RE TEST SWITCHES. > TO SWITCH AND
RE TEST
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AMERICAN MOTORS COMPUTERIZED EMISSION CONTROL (Cont.).

TEST NO. 10

WITH ENGINE OFF, DISCONNECT MCU HARNESS CONNECTOR. TEST CONTINUITY
BETWEEN PIN 17 OF HARNESS END OF CONNECTOR AND GROUND.

NO W YES
?
DISCONNECT VACUUM HOSE FROM ADAPTIVE CHECK ADAPTIVE SWITCH FOR MANIFOLD VACUUM
SWITCH. INSPECT FOR RESTRICTIONS THAT WOULD INPUT.
CAUSE TRAPPED VACUUM.

APPLY MANIFOLD
VACUUM AND CONTINUE

INSPECT ALL ASSOCIATED
MANIFOLD VACUUM
HOSES FOR RESTRICTIONS.
REPAIR AND RE-TEST
SWITCH.

BETWEEN PIN 17 OF MCU CONNECTOR AND

START ENGINE AND TEST FOR CONTINUITY
GROUND.

DISCONNECT VACUUM SWITCH ASSEMBLY
CONNECTOR. TEST CONTINUITY BETWEEN PIN 4

AND GROUND.
YES NO
NO YES
YES
NO
REPLACE VACUUM SWITCH RAPIDLY INCREASE
ASSEMBLY AND RE-TEST. ENGINE SPEED TO FORCE
YES VACUUM BELOW 10 IN. Hg.
WHILE MONITORING PIN
17. REPEAT SEVERAL
TIMES.

REPAIR WIRE HARNESS BETWEEN PIN 17 OF MCU
CONNECTOR AND PIN 4 AT VACUUM SWITCH

ASSEMBLY. RE-TEST.
TEST COMPLETE.

CONNECTOR. TEST CONTINUITY BETWEEN PIN 4 ON

DISCONNECT VACUUM SWITCH ASSEMBLY
SWITCH AND GROUND.

REPLACE VACUUM SWITCH ASSEMBLY AND NO
RE-TEST SWITCH.

YES

REPAIR SHORT CIRCUIT BETWEEN MCU
CONNECTOR PIN 17 AND VACUUM SWITCH
HARNESS CONNECTOR PIN 4. RE-TEST SWITCH.

TEST NO. 11

WITH ENGINE PREVIOUSLY WARMED, START ENGINE. WITH ENGINE AT CURB IDLE
SPEED, DISCONNECT ADAPTIVE SWITCH VACUUM HOSE AND PLUG. OBSERVE CHECK
ENGINE DISPLAY.

JUMPER WIRE
INSTALLED,
?

SYSTEM
OK.

WITH OMMMETER, TEST CONTINUITY BETWEEN WITH OHMMETER, TEST CONTINUITY BETWEEN
PINS 18 AND 13 OF MCU CONNECTOR. PINS 18 AND 13 AT MCU CONNECTOR.

REPAIR SHORT CIRCUIT TO
GROUND FROM PIN 18 OF
MCU CONNECTOR.
RE-TEST.

REPLACE MCU AND
RE-TEST.

INSTALL JUMPEN WIRE BETWEEN PIN 18 AND
GROUND. RE-TE!

PROCEED TO TESTS 8 AND 10 IF NOT PREVIOUSLY

PERFORMED. IF RESULTS OF TESTS 9 AND 10 ARE
OK, REPLACE MCU AND RE-TEST CIRCUIT.

TEST NO. 12

WARM ENGINE UNTIL AT NORMAL OPERATING TEMPERATURE. IF VEHDCLE NAS BEEN
RECENTLY EXPOSED TO ENVIRONMENT WITH TEMPERATURE BELOW 40°F (4.5°C),
ALLOW 2 EXTRA MINUTES FOR ENGINE WARM-UP. WITH OHMMETER, TESTCONTINUlTV
BETWEEN PIN 19 AND CHASSIS GROUND.

YES QOPEN NO

L CIRCUIT
?

SWITCH
OK.

DISCONNECT AIR CLEANER MOUNTED TES
CONNECTOR AND RE-TEST.

REPLACE TES
AND RE-TES'

Dl
GROUND.

REPAIR SHORT CIRCUIT IN
WIRE HARNESS BETWEEN 1
PIN 19 AND GROUND.
RE-TEST SWITCH.

[NEPLACE MCU AND RE-TEST SWTTCH,]
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AMERICAN MOTORS COMPUTERIZED EMISSION CONTROL (Cont.)

TEST NO. 13 TEST NO. 14

WITH MCU CONNECTOR DISCONNECTED AND ENGINE OFF, TEST CONTINUITY BETWEEN
PIN 17 AND PIN 13.

AIR CLEANER COVER ANDINCREASE ENGINE SPEED TO 2000 RPM AND MAINTAIN WHILE

START AND WARM ENGINE UNTIL COOLANT TEMPERATURE HAS STABILIZED. REMOVE
OBSERVING CARBURETOR STEPPER MOTOR METERING PINS.

OPEN
CIRCUIT
?

PROCEED TO TEST 10.

TO FULL RICH

DISCONNECT VACUUM HOSE CONNECTED TO ADAPTIVE SWITCH AND CONNECT
VACUUM PUMP TO SWITCH. APPLY VACUUM OF 11 IN. Hg. TO SWITCH AND OBSERVE
OHMMETER CONNECTED TO PINS 17 AND 13.

OPEN NO REPLACE VACUUM SWITCH
CIRCUIT ASSEMBLY. RE-TEST
? SWITCH.
YES

SLOWLY DECREASE VACUUM APPLIED TO SWITCH TO 9 IN. Hg. AND OBSERVE
OHMMETER CONNECTED TO PINS 17 AND 13.

PROCEED TO TEST 9.

NO REPLACE VACUUM SWITCH
PERFORM TEST ASSEMBLY AND RE-TEST
SWITCH.

YES

DISCONNECT VACUUM PUMP FROM ADAPTIVE SWITCH AND CONNECT VACUUM HOSE.
START ENGINE AND TEST CONTINUITY BETWEEN PINS 5 AND 13.

PROCEED TO TEST 9.

CIRCUIT iS FUNCTIONING
NORMALLY. TEST
COMPLETE.

DISCONNECT VACUUM HOSE CONNECTED TO OL3 SWITCH AND CONNECT VACUUM
PUMP TO SWITCH. APPLY VACUUM OF 4 IN. Hg. TO SWITCH. OBSERVE OHMMETER
CONNECTED TO PINS § AND 13.

NO REPLACE VACUUM SWITCH|
ASSEMBLY AND RE-TEST
SWITCH.

YES

DECREASE VACUUM APPLIED TO SWITCH TO 2 IN. Hg. AND RE-TEST CONTINUITY
BETWEEN PINS 5 AND 13.

REPLACE VACUUM SWITCH|
ASSEMBLY AND RE-TEST
SWITCH

YES

DISCONNECT VACUUM PUMP AND RECONNECT VACUUM HOSE TO OL3 SWITCH.
DISCONNECT VACUUM HOSE FROM OL4 SWITCH AND CONNECT VACUUM PUMP TO
SWITCH. CONNECT OHMMETER TO PINS 5 AND 6 AND TEST CONTINUITY. (NOTE: ENGINE
MUST BE AT NORMAL OPERATING TEMPERATURE )

OPEN
CIRCUIT
?

_PHOCEED TO TEST

[ APPLY VACUUM OF 5 IN. Hg, TO SWITCH AND OBSERVE OHMMETER ]

NO REPLACE VACUUM SWITCH]
ASSEMBLY AND RE-TEST
SWITCH
YES
Il DECREASE VACUUM TO 3 IN. Hg. AND OBSERVE METER ]
NO REPLACE VACUUM SWITCH]
ASSEMBLY AND RE-TEST
SWITCH
YES

VACUUM SWITCHES ARE FUNCTIONING OK. CONNECT VACUUM HOSE. TEST
COMPLETE
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Micro Computer

Unit (MCU)
@
it
- = YT
F )
2 - 'g% § f) 2y 0@
3 3 == 2 - 3 88858
= 2 33 o N 2 2ccc
O £ vn < W Vianaan
3 5 99 38 Besirssss
2 ¢ 00g 2! z2282%53%53% " )
BB o<t ESppoE pol O LuBTETRZ Ignition Electronic
c2:250522285 00882055555 Control Unit
535399 =335 s350 RS Eya888 ) o
525050555 88055535528888% Altitude Circuit
0Z202003°222562022Y1<<85hndH%H Jumper Wire
2 345 6 78 9101112131415161718192021222324
9o o> *-0-9-9-¢
Oxygen Sensor L _—————
Ground Tach - .
YR . (RPM Vol Ignition Switch
oltage
<€ (RP ge) g R (Battory)
A
€
? OL3 Vacuum Switch
"Upstream” Divert LEWN OL4 Vacuum Switch
i . Solenoid Solencid oLl Coolant
. Temp. Switch
'Y
L4
— 1 . .
= <€ IR OL2 Mechanical Switch
o € 12 7
xygen — AT
P "CHECK ENGINE” Lamp ‘
ensor ) N L, 1. Adaptive Vacuum
o Switch WOT Switch
17
RUEEN ,
Battery ———@ Phase ., 21
8 “ 22
— 32 Thermal Electric
A 2o 24 Switch
At 25> —o Yo
M 25> o Yo—— Battery -E__
Stepper Motor Ignition Switch o ine & Chassi
(Run Pasition) ngine dossus
13 o\ Engine & Chassis Groun
4N d

l Ground

Note: Terminals No. 1 and No. 13 are grounded near oxygen sensor.

Fig. 3 American Motors CEC System Wiring Diagram
MAINTENANCE

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

REMOVAL & INSTALLATION
MICRO COMPUTER UNIT (MCU)

Removal & Installation — Remove MCU attaching bolts. Dis-
connect electrical plug connector. To install MCU, reverse
removal procedure and ensure terminal ends are not forced
out of position when connecting plug.

STEPPER MOTOR

LXI®IN — Do not drop metering pins and spring when Violet
removing stepper motor.

Removal & Installation — Remove air cleaner and discon- fan
nect motor connector. Remove retaining screw and unit from
carburetor. To install, reverse removal procedure and tighten . e s
screw to 25 INCH Lbs. Fig. 4 Stepper Motor Connector Terminal Identification
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COOLANT TEMPERATURE/INTAKE MANIFOLD
HEATER COOLANT TEMPERATURE SWITCH

Removal & Installation — Disconnect electrical connector
and remove switch. Install replacement switch and tighten to
72 INCH Lbs. Reconnect electrical lead.

Intake Manifold
Heater Control Switch

OL1 Switch

G

Insulator

Fig. 5 Coolant Temperature Switch Schematic

Copyright (c) 2001 Mtchell

VACUUM SWITCHES

Removal & Installation — Note positions of vacuum hoses
and disconnect from switches. Disconnect electrical leads.
Remove vacuum switches and bracket assembly. To install,
reverse removal procedure.

NI — Vacuum switches are not serviced individually.
Replace as component set.

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 com-
pound and carefully install sensor. Tighten sensor to 31 ft. lbs.
Reconnect electrical lead.

N®}Z — Do not push rubber boot down on sensor body more
than 2" above base. Also, oxygen sensor pigtail wires cannot
be spliced or soldered. If broken, replace sensor.

TIMER

Removal & Installation — Disconnect electrical connector.
Remove mounting screw and timer. To install, reverse removal
procedure.
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