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CAUTION

To reduce the chance of personal injury and/or property dam-
age, the following instructions must be carefully observed:

Proper service and repair are important to the safety of the
service technician and the safe, reliable operation of all motor
vehicles. If part replacement is necessary, the part must be
replaced with one of the same part number or with an equivalent -
part. Do not use a replacement part of lesser quality.

The service procedures recommended and described in’ this
service manual are effective methods of performing service and
repair. Some of these procedures require the use of tools specif-
ically designed for the purpose.

Accordingly, anyone who intends to use a replacement part,
service procedure or tool, which is not recommended by the
vehicle manufacturer, must first determine that neither his
safety nor the safe operation of the vehicle will be jeopardized
by the replacement part, service procedure or tool selected.

It is important to note that this manual contains various ‘Cau-
- tions’ and ‘Notices’ that must be carefully observed in order to
reduce the risk of personal injury during service or repair, or the
possibility that improper service or repair may damage the vehi-
cle or render it unsafe. It is also important to understand that
these ‘Cautions’ and ‘Notices’ are not exhaustive, because it is
impossible to warn of all the possible hazardous consequences
that might result from failure to follow these instructions.




/991 CAMARO SERVICE MANUAL

FOREWORD

This manual provides information on diagnosis, service procedures, adjustments and
specifications for the 1991 Camaro.

An understanding of the material contained in this manual and in the appropriate
Dealer Service Bulletins will help technicians to better serve vehicle owners.

When reference is made in this manual to a brand name, number, or specific tool, an
equivalent product may be used in place of the recommended item.

All information, illustrations and specifications contained in this literature are based
on the latest product information available at the time of publication approval. The right is
reserved to make changes at any time without notice.

NOTICE: When fasteners are removed, always reinstall
them at the same location from which they were removed. If
a fastener needs to be replaced, use the correct part number
fastener for that application. If the correct part number fas-
tener is not available, a fastener of equal size and strength (or
stronger) may be used. Fasteners that are not reused, and
those requiring thread locking compound will be called out.
The correct torque value must be used when installing fas-
teners that require it. If the above conditions are not fol-
lowed, parts or system damage could result.

CHEVROLET-PONTIAC-CANADA GROUP
General Motors Corporation
WARREN, MICHIGAN

© 1990 GENERAL MOTORS CORPORATION ALL RIGHTS RESERVED 2-1-90 *LITHOIN U.S.A.

No part of this publication may be reproduced, stored in any retrieval system or transmitted, in any
form or by any means, including but not limited to electronic, mechanical, photocopying, recording
or otherwise, without the prior written permission of the Chevrolet-Pontiac-Canada Group of Gen-
eral Motors Corp. This includes all text, illustrations, tables and charts.
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SECTION 0A
GENERAL INFORMATION

CAUTION: On vehicles equipped with Supplemental Inflatable Restraints (SIR), refer to
CAUTIONS in Section 9J-B under On-Vehicle Service before performing service on or around
SIR components or SIR wiring. Failure to follow cautions could result in possible air bag
deployment, personal injury or unneeded SIR system repairs.

CONTENTS

Handling Electrostatic Discharge

(ESD) Sensitive Parts.......cccccecveevverneerneervecnneen. 0A-1
Body Identification ........c..cceervieenierneerserieniiene 0A-2
Federal Vehicle Theft Prevention

Standard ........oooveeviiiiiiiiee e, 0A-2
Vehicle Identification Number .........cccceevvveeennne. 0A-2
Engine Identification ..........cccoeeevvevenicniicnnnnnenn 0A-2
Transmission Usage ........cccceevveeverviiniieniienienneenns 0A-2
Transmission Identification .........ccccecvvveevervevennnn. 0A-2
Differential Ratios and Tire

INfOrmation......coocvvvvveeveeciiiiiieecciennreeeee e 0A-2

HANDLING ELECTROSTATIC DISCHARGE
(ESD) SENSITIVE PARTS

Figure 1

NOTICE: When handling an electronic part that
has an ESD sensitive sticker, (Figure 1) or is
identified as ESD sensitive in the list that follows,
the service technician should follow these
guidelines to reduce any possible electrostatic
charge buildup on the service technician’s body
and the electronic part in the dealership:

1. Do not open the package until it is time to install
the part.
2. Avoid touching electrical terminals of the part.

3. Before removing the part from its package,
ground the package to a known good ground on
the vehicle.

4. Always touch a known good ground before
handling the part. This should be repeated while
handling the part and more frequently after
sliding across the seat, sitting down from a
standing position or walking a distance.

Not all parts that can be damaged by ESD have
an ESD label. Components that can be damaged by
ESD are:

Chime module

Cruise control module

Driver information module

Power door lock module

ECM (Electronic Control Module)

Theft deterrent module

Radio/radio control

Supplemental inflatable restraint control module
Electronic spark timing module

General Vehicle Lifting and Jacking.................. 0A-2
Metric Fasteners ..........cccoeceeveeneneecieniennienenneens 0A-4
Fastener Strength Identification .........c..ccccouenue. 0A-4
Prevailing Torque Fasteners ..........ccoccervennneen. 0A-4
English-Metric Conversions.............ccocceevveruenrenns 0A-6
Decimal and Metric Equivalents............c..c..c..... 0A-7
Abbreviations.......... Huteet ettt e st s e et bae s 0A-13
Service Parts Identification Label ...................... 0A-16
Option Codes ........ccoveviivieininieerenineeeneniennens 0A-16
Option and Process Codes.........ccceuevuevrerunnnene 0A-16
Lubrication Points and Fluid

CapaCIties ......c.cecervevieiiininiiiiinenrereecrenenne 0A-18

Steering wheel switch

PROM (Programming Read Only Memory)

calibrator

MEM-CAL (Memory and Calibration unit)
CalPak

NOTICE

CONTENTS SENSITIVE

TO
STATIC ELECTRICITY

MC0006-0A-B-RP
Figure 1 - ESD Sensitive Parts Label
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BODY IDENTIFICATION

A body identification tag is attached to the
vehicle on the center of the radiator tie. The tag gives
a schedule number and the last four digits of the
Vehicle Identification Number (VIN) sequence
number. Refer to "Vehicle Identification Number” in
this section. Paint codes, trim numbers, seat option
codes and other body information is included on the
Service Parts Identification Label. Refer to “Service
Parts Identification Label” in this section.

FEDERAL VEHICLE THEFT PREVENTION
STANDARD

Federal law requires General Motors to place a
VIN label on certain parts on selected vehicles. The
purpose of the standard is to reduce motor vehicle
thefts by making parts removed from stolen vehicles
easier to trace and recover.

The label is permanently attached to an interior
surface of the part and will contain the complete VIN.
The label on replacement parts will contain the letter
“R,” the manufacturer’s logo and the symbol "DOT.”
The labels must not be defaced, removed or covered.

NOTICE: The theft deterrent label found on
some major sheet metal, engines and transmissions
must be masked prior to painting, rustproofing,
undercoating, etc. The mask must be removed
following these operations. Failure to keep the
label clean and readable may result in liability for
violation of Federal Vehicle Theft Prevention
Standard, and subject the vehicle owner to possible
suspicion that the part was stolen.

The theft deterrent labels are located on the
doors, front and rear fenders, hood, compartment lift
window panel, front and rear impact bars and the door
windows.

VEHICLE IDENTIFICATION NUMBER

Figures 2 thru 4

The Vehicle Identification Number (VIN) legally
identifies the vehicle. A VIN plate is attached to the
upper left of the instrument panel and can be seen from
outside the vehicle. Each sequential unit number is
prefixed by letters and numbers that are explained in
Figure 3. The VIN also appears on the Vehicle
Certificate of Title and Registration.

A derivative of the VIN appears on the engine
and transmission. The code gives the division, model
year, plant of manufacture and a sequence number.

A bar code VIN is also on the vehicle
identification plate.

ENGINE IDENTIFICATION

Figures 5 and 6

The engine has three identifying labels: the engine
identification number, the engine verification label and
the VIN derivative. The engine identification number
gives a source code, month and date of build and a
broadcast code. The engine verification label contains
a bar code and other information used in-plant. The

E VIN PLATE

KC1002.0A F-RP
Figure 2 - VIN Plate Location

VIN derivative is created from the complete VIN.
Refer to "Vehicle Identification Number” in this
section.

If the engine in the vehicle is the original engine,
information can be derived from the eighth VIN
position letter number (Figure 3). To determine if the
engine is original, compare the VIN and the VIN
derivative. The VIN derivative should be the same as
positions 3 and 10 through 17 of the VIN.

TRANSMISSION USAGE
Figure 7

Transmission usage affects axle usage. The
transmission usage chart lists each engine with the
axles and transmissions used for each.

TRANSMISSION IDENTIFICATION
Figures 8 and 9

The transmission has two identifying labels: the
transmission ientification label and the VIN derivative.
The transmission identification number gives the
model and when it was made. On the automatic
transmission, the transmission identification number is
located on a plate on the automatic transmission case.
On the manual transmission, the transmission
identification number is located either on the
transmission case, or the bell housing. The VIN
derivative is created from the complete VIN. Refer to
"Vehicle Identification Number” in this section.

DIFFERENTIAL RATIOS AND TIRE
INFORMATION

For differential ratios and tire information, refer
to REAR AXLE (SEC. 4B) or TIRES AND
WHEELS (SEC. 3E).

GENERAL VEHICLE LIFTING AND JACKING

Figure 10

CAUTION: To help avoid personal
injury when a vehicle is on a hoist,
provide additional support for the
vehicle at the opposite end from
which components are being
removed. The additional support will
reduce the possibility of the vehicle’s
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Vehicle Identification Number

1G1 FP 3 3 E O M L 100001
- T T T T 7T ‘T T
PLANT SEQUENCE NUMBER
VIN POSITIONS
/ #12 THROUGH #17
G.M. MAKE IDENTIFIERS
VIN POSITIONS #1, 2, 3
CODE| CODE
CHEVROLET | 1G1 | 2G1 A |LAKEWOOD
D |DORAVILLE
\ E [LINDEN
MODEL YEAR CODES| | G|FRAMINGHAM
VIN POSITION #10 L [ VAN NUYS
CODE | YEAR N [NORWOOD
/ L 1990 P [PONTIAC MOTOR
M 1991 T |TARRYTOWN
SERIES AND MODEL TABLE X |FAIRFAX
VIN POSITIONS #4 AND #5 Y [WILMINGTON
#a #5 | DIVISION 1 [OSHAWA #2
CAR
2[sT. 7
LINE | SERIES|CHEVROLET 5 :owzzf:;eeu
CHECK
F P | CAMARO SPORT COUPE A i o lOKLAHOMA
VIN CITY
\POS!TION #9 9 [osHAWA #1
ENGINE CODES
VIN POSITION #8
VIN | RPO | ENG. |CARBURETION DISPL. | MFT.
CODE| CODE| TYPE (LITERSIDIVISION
T | tHo | ve MPFI 3.1 | cpc
viz%%gr\l(gzs#e F [ B9 | vs TPI 50 | cpc
oot SCRIPTION 8 | Les | v8 TPI 5.7 | CPC
E |Lo3| v8 T8I 5.0 | CPC
1 |TWO DOOR COUPE/SEDAN

2 [TWO DOORHATCHBACK \
3 |TWO DOOR CONVERTIBLE

RESTRAINT CODES
VIN POSITION #7

CODE DESCRIPTION
1 MANUAL BELTS
3 MANUAL BELTS WITH DRIVER INFLATABLE
RESTRAINT SYSTEM
4 AUTOMATIC BELTS

'MCO001.0A-F-RP

Figure 3 - VIN Codes
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Vehicle Identification Number .
1 G1F P3 3E O0OML 100001

Model
Year

————l Plant of

Manufacture
J

Division

Sequence
NurrI\ber

7 M L 100001
VIN Derivative

_MC0002-0A-F-RP

Figure 4 - VIN Derivative

falling off the hoist. When removing
major components of the vehicle
while the vehicle is on a hoist, the
vehicle frame should be chained to the
hoist pads at the same end as the
removed components to prevent tip-
off. Failure to follow these
precautionary measures could result
in vehicle damage, serious personal
injury or death.

NOTICE: When jacking or lifting the vehicle
from the frame side rails, be certain the lift pads
do not contact the catalytic converter or damage
could result.

When a vehicle is lifted with a vehicle jack or
floor jack, the wheels at the opposite end should be
blocked. Jackstands should be used to provide
additional support. Jackstands should be placed under
the frame, front suspension crossmember or the axle.

The vehicle should be on a clean, hard, level
surface before any lifting procedure begins. All lifting
equipment must meet weight standards and be in good
working order. Make sure all vehicle loads are equally
distributed and secure. If the only support for the
vehicle is at the frame side rails, make sure the lifting
equipment does not put too much stress on or weaken
the frame side rails.

Recommended vehicle lifting points are shown in
Figure 10. If any other hoist methods are used, take
special care not to damage the fuel tank, filler neck,
exhaust system or underbody.

METRIC FASTENERS

Many fasteners are metric. Metric fasteners may
be close in dimension to well-known customary
fasteners in the inch system. Replacement fasteners
must be the correct nominal diameter, thread pitch and
strength.

Original equipment metric fasteners, except for
exposed bumper bolts and other beauty bolts and cross-
recess head screws, have numbers on their heads
identifying them as metric. Cross-recess head screws

can be identified by a Posidriv or a Type 1A cross-
recess. Either type of cross-recess screwdriver can be
used to remove Posidriv recess head screws, but Type
1A will perform better.

NOTICE: Most metric fasteners have a blue
color coating. This coating should not be used to
positively identify fasteners because not all metric
fasteners are color-coated. Damage to the fastener
or part could result if a customary fastener is
incorrectly used to replace a metric fastener.

General Motors Engineering Standards, along
with other North American industries, have adopted
a portion of the standard metric fastener sizes defined
by the International Standards Organization (ISO).
This standard was adopted to reduce the number of
fasteners used while keeping the best strength qualities
of each thread size. For example, the customary 1/4-20
and 1/4-28 screws were replaced by the metric M6.0x1
screw, which has almost the same diameter and 25.4
threads per inch. The thread pitch is between the
customary coarse and fine thread pitches.

Metric and customary thread notations differ
slightly. The thread major diameter of a 1/4-20 bolt is
1/4 inch, and the bolt has 20 threads per inch. The
thread major diameter of an M6.0x1 bolt is 6.0mm, and
the bolt has Imm between threads.

FASTENER STRENGTH IDENTIFICATION
Figure 11

Most commonly used metric fastener strength
property classes are 9.8 and 10.9. The class
identification is embossed on the head of each bolt.
Customary fastener strength property classes range
from grade 2 to 8. Radial lines are embossed on the
head of each bolt to identify the strength class. Some
metric nuts are marked with strength identification
numbers on the nut face.

When replacing fasteners, be careful to use bolts
and nuts of the same strength class as, or higher than,
the original fasteners. Many metric fasteners available
in the aftermarket parts channels were designed to
metric standards of countries other than the United
States. The fasteners.may have different strength or
thread pitch and may not have the numbered head
marking system. The metric fasteners used on GM
products are designed to new international standards
that may not be used by some nondomestic bolt and
nut suppliers.

PREVAILING TORQUE FASTENERS
Figures 12 and 13

A prevailing torque nut is designed to develop an
interference between the nut and bolt threads. This
interference is usually created by distortion of the top
of an all-metal nut or by a nylon patch on the threads
in t(li1e middle of a hex flat. A nylon insert may also be
used.

A prevailing torque bolt is designed to develop an
interference between the bolt and nut threads or
between the bolt and tapped hole threads. This
interference is created by distorting some of the threads
or by using a nylon patch or adhesive.
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V6
V8

ENGINE IDENTIFICATION
NUMBER LOCATION

VIN DERIVATIVE LOCATION

ENGINE VERIFICATION LABEL LOCATION
(V6 NOT SHOWN, LOCATED ON RIGHT SIDE

(][] [I=1>]

OF OIL PAN)
LC1004-0A-F-RP
Figure 5 - Engine Label Locations
Engine Identification Number
0 00 00 000
Type Code
Source Code
F-Flint Motor
V-Flint Engine Month Produced
T-Tonawanda 014 )
S-Saginaw Parts 02 Faguary I
K-GM of Canada LTD. ebruary
M-GM of Mexico . Day Produced
H-Hydra-Matic :
12 December
LC0003-0A-B-RP

Figure 6 - Engine Identification Number
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TRANSMISSION USAGE
Engine Axle (RPO-Ratio) Transmission
3.1L, V6 (VINT) GU6-3.42 MBI-Manual
GU5-3.23 MD8-Hydra-Matic 4L60
5.0L, VB (VINF) GU4-3.08 M39-Manual
GU6-3.42 MK6-Manual
GU2-2.73 MD8-Hydra-Matic 4L60
5.0L, V8 (VINE) GU4-3.08 M39-Manual
GU2-2.73 MD8-Hydra-Matic 4L60
5.7L, V8 (VIN 8) GU5-3.23 MD8-Hydra-Matic 4L60

LC1003-0A-F-RP

Figure 7 - Transmission Usage Chart

TRANSMISSION 1.D.
LOCATION ’

HYDRA-MATIC 4L60

MODEL YEAR
(1 =1991)

1 YK'M

HYDRA-MATIC 4L60]

JULIAN DATE
(OR DAY OF THE YEAR)

209; A

T_

SHIFT BUILT
A &B = FIRST SHIFT
C & H = SECOND SHIFT

_MCO0003-0A-F-RP

Figure 8 - Automatic Transmission Label Locations

Rusty or damaged bolts and nuts should be
replaced with new parts of the same strength class or
higher. Clean, unrusted bolts and nuts can be reused.
Be sure to use the following recommendations.

1. Clean dirt and other foreign material from the
nut or bolt.

2. Inspect the nut or bolt for cracks, elongation or
other signs of abuse or overtightening.

— If the nut or bolt is worn in any way, replace
with a nut or bolt of the same strength class
or higher.

3. Assemble the parts and hand-start the nut or bolt.

4. Check that the nut or bolt develops torque
according to Figure 13 before it seats.

— If the nut or bolt fails to develop torque
correctly, replace with a nut or bolt of the
same strength class or higher.

5. Tighten the fasteners to the torque specified in the
appropriate installation procedure in this manual.

ENGLISH-METRIC CONVERSIONS
Figure 14

To convert customary units to metric units, refer
to Figure 14. To convert metric units to customary
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units, divide the metric units by the conversion factor
shown in Figure 14.

DECIMAL AND METRIC EQUIVALENTS
Figure 15

Inch-to-millimeter decimal equivalents are
shown in Figure 15.

VIN DERIVATIVE LOCATION

VIN DERIVATIVE OPTIONAL
LOCATION

KC1009-0A-F-RP

Figure 9 - Manual Transmission Label Location
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USING FRAME CONTACT HOIST
REARWARD OF FRONT TIRE

USING FRAME CONTACT HOIST
FORWARD OF REAR TIRE

USING SUSPENSION CONTACT HOIST
LIFTING ON REAR AXLE

USING SUSPENSION CONTACT HOIST
UNDER FRONT LOWER CONTROL ARM

520016-0A

Figure 10 - Vehicle Lifting Points
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' ' NUT STRENGTH
GRADE 2 GRADES - GRADE 7 GRADE 8 IDENTIFICATION
(GM 260-M) (GM 280-M) (GM 290-M) (GM 300-M)

CUSTOMARY (INCH) BOLTS—IDENTIFICATION MARKS CORRESPOND TO BOLT

STRENGTH—-INCREASING NUMBERS REPRESENT INCREASING STRENGTH.

METRIC BOLTS—IDENTIFICATION CLASS NUMBERS CORRESPOND TO BOLT
STRENGTH-INCREASING NUMBERS REPRESENT INCREASING STRENGTH.

520037-0A
Figure 11 - Fastener Strength Marks

® ® ® ® O

CENTER TOP NYLON NYLON NYLON
LOCK LOCK PATCH  WASHER INSERT

INSERT
@
\e/,
DRY THREAD NYLON OUT OF
ADHESIVE  PROFILE STRIP ROUND
COATING  DEFORMED THREAD
AREA

520012-0A

Figure 12 - Prevailing Torque Fasteners
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FASTENER TORQUE METRIC-SIZE FASTENERS
TYPE UNITS 6 6.3 8 10 12 14 16 20
Nuts and All N.m 0.4 0.4 0.8 1.4 2.2 3.0 4.2 7.0
Metal Bolts Lb. In. 4 4 7 12 19 27 37 62
Adhesive or Nylon N.m 0.4 0.4 0.6 1.2 1.6 24 34 5.6
Coated Bolts Lb. In. 4 4 5 11 14 21 30 50
FASTENER TORQUE INCH-SIZE FASTENERS
TYPE UNITS .250 312 .375 .437 .500 .562 .625 .750
Nuts and All N.m 0.4 0.6 1.4 1.8 2.4 3.2 4.2 6.2
Metal Bolts Lb. In. 4 5 12 16 21 28 37 55
Adhesive Nylon N.m 0.4 0.6 1.0 1.4 1.8 2.6 3.4 5.2
Coated Bolts Lb. In. 4 5 9 12 16 23 30 49

KC1014-0A-F-RP
Figure 13 - Prevailing Torque Fastener Specifications
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Muitiply by to get equivalent Muiltiply by to get equivalent
number of: number of:
LENGTH ACCELERATION
Inch 25.4 millimeters (mm) Foot/sec? 0.3048 meter/sec? (m/s?)
Foot 0.304 8 meters (m) Inch/sec? 0.0254 meter/sec?
Yard 0.9144 meters
Mile 1.609 kilometers (km) TORQUE
AREA Pound-inch 0.11298 newton-meters (N.m)
Pound-foot 1.3558 newton-meters
Inch? 645.2 millimeters? (mm?)
6.45 centimeters? (cm?) POWER
Foot? 0.092 9 meters? (m?) Horsepower 0.746 kilowatts (kW)
Yard? 0.836 1 meters?
VOLUME PRESSURE OR STRESS
Inch?® 16387. mm? Inches of water 0.249 1 kilopascals (kPa)
16.387 cm? Pounds/sq. in. 6.895 kilopascals
0.0164 liters (1)
Quart 0.946 4 liters ENERGY OR WORK
Gallon 3.7854 liters
Yard? 0.764 6 meters?® (m?) BTU 1 055. joules (J)
Pound-foot 1.3558 joules
MASS Kilowatt-hour 3600 000. joules (J = one Ws)
or 3.6 x 10°¢
Pound 0.453 6 kilograms (kg)
Ton 907.18 kilograms (kg) LIGHT
Ton 0.907 tonne (t)
Foot candle 10.764 lumens/meter? (Im/m?)
FORCE
FUEL PERFORMANCE
Kilogram 9.807 newtons (N)
Ounce 0.2780 newtons Miles/gal 0.4251 kilometers/liter (km/l)
Pound 4.448 newtons Gal/mile 2.3527 liter/kilometer (1/km)
VELOCITY
Miles/hour 1.609 3 kilometers/hr. (km/h)
TEMPERATURE

To convert Fahrenheit temperature
to Celsius temperature, use formula:
C = 5/9 (F-32)

To conveit Celsius temperature
to Fahrenheit temperature, use formula:
F=95C + 32

LC1005-0A-F-RP

Figure 14 - English-Metric Conversion Chart
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Fractions

.....
.....
.....
.....
.....
.....
.....
.....
.....
.....
.....
.....
.....
.....
.....
.....
.....
......
.....
.....
.....
.....
.....
.....
.....
.....
.....
.....
.....
.....
.....

Decimal Metric

In. MM.
015625 . ... .39688
03125 .79375
046875 1.19062
0625 ..... 1.58750
078125 1.98437
09375 2.38125
.109375 2.77812
126 ... ... 3.1750
140625 3.57187
15625 3.96875
171875 4.36562
1875 ..... 4.76250
203125 5.15937
21875 5.55625
234375 5.95312
250 ...... 6.35000
.265625 6.74687
28125 7.14375
296875 7.54062
3125 .. ... 7.93750
328125 8.33437
34375 8.73125
359375 9.12812
37 ...... 9.52500
390625 9.92187
40625 .... 1031875
421875 .. 10.71562
4375 ..... 11.11250
453125 . 11.50937
46875 11.90625
484375 12.30312
500 ...... 12.70000

DECIMAL AND METRIC EQUIVALENTS

Fractions

-----

ooooo

ooooo

.....

.....

.....

ooooo

-----

----

ooooo

Decimal
In.

515625 . ..
53125 .. ..
546875 . ..
5625 ....
578125 ...
59375 ....

ooooo

671875 .

6875 . ...
703125 . ..
71875 . ...
734375 . ..

ooooo

828125 ..
84375 . ...
8569375 ...
875
.890625 . ..
90625 . ...
921875 . ..
9375 ....
9531256 .
96875 . ...
984375 ...
1.00

ooooo

Metric
MM.

13.00687
13.49375
13.89062
14.28750
14.68437
15.08125
15.47812
15.87500
16.27187
16.66875
17.06562
17.46250
17.85937
18.25625
18.65312
19.05000
19.44687
19.84375
20.24062
20.63750
21.03437
2143125
21.82812
22.22500
22.62187
23.01875
23.41562
23.81250
24.20937
24.60625
25.00312
26.40000

520014-0A

Figure 15 - Inch-to-Millimeter Decimal Equivalents
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A

A-6
A/C
A/F
ABDC
ABS
ABS
AC

ACC
ADF
AIR

AL

ALC
ALCL
ALDL
AM/FM

amp
API-GL

APS
APT
ARS
ATC
ATDC
ATS
avg
AWD
AWG

BARO
BBDC
BCM
BHP
BP
BTDC
Btu

C

C

C LOOP
C-4

C31, 3CI
CAD
CAM
CCC, 3-C
CCOoT
CCP

Cd
CDRV
CEAB
CEMF
cfm

ABBREVIATIONS

The following abbreviations may appear in this manual.

Axial 6 Cylinder A/C Compressor

Air Conditioning

Air/Fuel (A/F Ratio)

After Bottom Dead Center

(Body) Acrylonitrile-Butadiene-Styrene

(Brake) Antilock Brake System

Alternating Current
(Also a GM Division)

Automatic Climate Conrol

Air Deflector Valve

Air Injection Reaction

aluminum

Automatic Level Control

Assembly Line Communication Link

Assembly Line Diagnostic Link

Amplitude Modulation/Frequency
Modulation

amperes

American Petroleum Institute-Gear
Lubricant

Absolute Pressure Sensor

~ Adjustable Part Throttle

Automatic Restraint System
Automatic Temperature Control
After Top Dead Center

Air Temperature Sensor

average

All-Wheel Drive

American Wire Gage

Barometric Absolute Pressure Sensor
Before Bottom Dead Center

Body Computer Module

Brake Horsepower

Back Pressure

Before Top Dead Center

British thermal units

Celsius
Closed Loop

Computer Controlled Catalytic Converter

Computer Controlled Coil Ignition
Computer Aided Design
Computer Aided Manufacturing
Computer Command Control
Cycling Clutch Orifice Tube
Controlled Canister Purge
cadmium

Crankcase Depression Regulator Valve
Cold Engine Airbleed

Counter Electromotive Force
cubic feet per minute

cg
CHA
CID
CLCC
CLTBI
cm?
Cco
COA
CpP
CPA
CPS
CPU
CTS

cu ft or ft’
cu in or in®
CvV

D

dB
dBA
DBB
DBM
DC
DEC
DEFI
DFI
dia
DIS
DRL
DVM

EAC
EAS
EBCM
ECI
ECM
ECS
ECU
EDES

EEC
EECS
EES
EFE
EF1
EGR
ELC
EMF
EOS
EPR

center of gravity

Carburetor Hot Air

Cubic Inch Displacement

Closed Loop Carburetor Control

Closed Loop Throttle Body Injection

cubic centimeter

carbon monoxide

Carburetor Outside Air

Canister Purge

Connector Position Assurance

Central Power Supply

Central Processing Unit

Coolant Temperature Sensor, Coolant
Temperature Switch, Cold
Trapped Spark

cubic foot or cubic feet

cubic inch or cubic inches

constant velocity

decibels

decibels on A-weighted scale
Dual Bed Bead

Dual Bed Monolith

Direct Current

Digital Electronic Controller
Digital Electronic Fuel Injection
Digital Fuel Injection
diameter

Direct Ignition System
Daytime Running Lamps
Digital Voltmeter

Electric Air Control
Electric Air Switching
Electronic Brake Control Module
Extended Compressor at Idle
Electronic (Engine) Control Module
Emission Control System
Engine Calibration Unit
Electric Divert/Electric

Air Switching Valve
Evaporative Emission Control
Evaporative Emissions Control System
Evaporative Emission System
Early Fuel Evaporation
Electronic Fuel Injection
Exhaust Gas Recirculation
Electronic Level Control
Electromotive Force
Exhaust Oxygen Sensor
Exhaust Pressure Regulator
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EPROM

ESC
ESD
EST
ETC
ETR
EVRV

F

F
FDC
FEC
FED
FI
FICD
ft

G

g
GA

gal
GM
gas

H

H,O
H/CMPR
HC

HD
HDC
HEI

hex

Hg

HI ALT
HIC

hp
HPCA
HPL
HPV
HVAC
Hz

IAC
IC
ID
ILC
IP
ISC

Erasable Programmable
Read-Only Memory
Electronic Spark Control

‘Electrostatic Discharge

Electronic Spark Timing
Electronic Temperature Control
Electronically Tuned Receiver

Electronic Vacuum Regulator Valve

Fahrenheit

Fuel Data Center

Fuel Evaporator Control
Federal

Fuel Injection

Fast Idle Control Diaphragm
foot, feet

gravitational acceleration
gage

gallon

General Motors

gasoline

water

High Compression
hydrocarbons

Heavy Duty

Heavy Duty Cooling

High Energy Ignition
hexagon

mercury

High Altitude

High Idle Compensator
horsepower

Housing Pressure Cold Advance
High Pressure Liquid

High Pressure Vapor
Heater-Vent-Air Conditioning
hertz

Idle Air Control

Integrated Circuit

Inside Diameter, identification
Idle Load Compensator
Instrument Panel

Idle Speed Control

kilogram
kilohertz

km/h
km/1
kPa
kV

Ib. ft.
Ib. in.
LCD
LF
LH
LR

M/C

MAF

MAP

MAT

MDP
MEM-CAL
MFI

mpg

P/N
PAIR
PCV

kilometers per hour
kilometers per liter
kilopascals
kilovolts

liter

pound-feet (torque)
pound-inch (torque)
Liquid Crystal Display
Left Front

Left-Hand

Left Rear

Mixture Control

Mass Air Flow

Manifold Absolute Pressure

Manifold Air Temperature

Manifold Differential Pressure

Memory and Calibration Unit

Multi-port Fuel Injection

miles

millimeters

miles per gallon

miles per hour

millisecond

Manual Transmission,
Manual Transaxle

megavolt

millivolt

Metering Valve Sensor

Newton-meters (torque)
Normally Closed
neutral

nickel

National Lubricating Grease Institute

Normally Opened

oxides of nitrogen

National Pipe Thread, Course
National Pipe Thread, Fine

oxygen

Oxidizing Converter

Outside Diameter

Original Equipment Manufacturer
Oxidizing Reducer Converter
ounce(s)

Park/Neutral
Pulse Air Injection Reaction
Positive Crankcase Ventilation
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PECV
PEDESYV

PFI
POA
POLYE
POLYF
POLYP
POLYU
ppm
PROM
PS

psi

psia
psig

pt
PWM

Q
qt
R
R-4

R-12
RAM
RAP
RF
RFI
RH
RIM
RPM
RPO
RR
RRIM

RT
RTV
RVR
RWD

SAE

sec

SEO
SES

ST

Si

SIR
SMC
SO,

sq ft., ft?
sq in., in?

TAC
TBI

Power Enrichment Control Valve

Pressure Operated Electric
Divert/Electric Switching Valve

Port Fuel Injection

Pilot Operated Absolute Valve

polyethylene

polyfoam

polypropylene

polyurethane

parts per million

Programmable Read-Only Memory

Power Steering

pounds per square inch

pounds per square inch, absolute

pounds per square inch, gage

pint

Pulse Width Modulated

quart(s)

Radial Four-Cylinder Air Conditioning
Compressor
Refrigerant-12
Random Access Memory
Retained Accessory Power
Right Front
Radio Frequency Interference
Right-Hand
Reaction Injection Molded (Urethane)
Revolutions Per Minute
Regular Production Option
Right Rear
Reinforced Reaction Injection
Molded Urethane
right
Room Temperature Vulcanizing (Sealer)
Response Vacuum Reducer
Rear-Wheel Drive

Society of Automotive Engineers
second(s)

Special Equipment Option
Service Engine Soon

System International

silicon

Supplemental Inflatable Restraint
Sheet Molded Compound

sulfur dioxide

square foot (feet)

square inch(es)

Thermostatic Air Cleaner
Throttle Body Injection

TCC
TCCTVYMV

TDC

TH
THERMAC
TPE

TPI

TPO

TPS

TRC
TV
TVBV
TVRS
TVS

W/S
WOT

X-valve

Zn

Torque Converter Clutch, Transmission
Converter Clutch

Torque Converter Clutch Trim Vacuum
Modulator Valve

Top Dead Center

Turbo-Hydramatic

Thermostatic Air Cleaner

Thermoplastic Olefin

Tuned Port Injection

Thermo Plastic Olefin

Throttle Position Sensor,
Throttle Position Switch

Throttle Return Control

Throttle Valve

Turbocharger Vacuum Bleed Valve

Television and Radio Supression

Thermal Vacuum Switch

universal joint

volt(s), voltage

Six Cylinder Engine

Eight Cylinder Engine

vacuum

Vehicle Anti-Theft System

Vacuum Delay Valve

velocity

Vacuum Fluorescent

Vehicle Identification Number

Vacuum Limiting Valve

Vacuum Limiting Vacuum
Modulator Valve

Vacuum Modulator Valve

Vacuum Reducer Valve

Vehicle Speed Sensor

windshield
Wide Open Throttle

expansion valve

yard

zinc
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SERVICE PARTS IDENTIFICATION LAB" .
Figure 16

The Service Parts Identification Label has been
developed and placed on the vehicle to help service and
parts personnel identify parts and options originally
installed on the vehicle. Regular production options
(RPOs), standard and mandatory options are listed.

The label is attached to the inside of the console door.

OPTION CODES

Vehicle options are identified on the Service Parts
Identification Label by an option code. The option
codes are three digit combinations of letters and
numbers. They identify equipment installed on the
vehicle and trim and paint colors. Refer to the "Option
and Process Codes” list in this section.

Service Parts Identification DO NOT REMOVE

veHicte —( | 00000000000000000

NUMBER

00000 | J— BODY TYPE/STYLE

IDENTIFICATION | AR| AQ2 A65 B6Y B9A BIK C60 DI1B D35 E52 E6E E9Z FLT GU1 JM7 ]_OPTION CONTENT

6BJ 62L 62U 67D 671 679 78J 8HJ 9HJ

DIS. LACQUER WA.L8240 U8240

<19 K64 LC3 MX1 M31 NA5 NB1 OMX VK3 VC2 VY1 VY4 V73 Y19 ZJ7

A4721

]

PRINTED IN US.A

PAINT TECHNOLOGY
SOLUTION LACQUER
DISPERSION LACQUER
HIGH SOLIDS ENAMEL

WATERBORNE ENAMEL PAINT CODES AND LOCATIONS

I

BASECOAT CLEARCOAT L LOWER BEODY COLOK

U UPPER BODY COLOR
A MIDDLE BODY OR ACCENT

COLOR ISTRIPING ETC

TOP COLOR
0fE APPLICABLE)

nT 670

PART NO. 14065987

VINYL

TRIM
COMBINATIONS

KC1017-0A-F-RP

AAC
AC3
AG9

AM9
AN4
AR9

AU3
A31
A4G
A90

BF9
B18
B2L
B3E
B34

Figure 16 - Service Parts Identification Label

OPTION AND PROCESS CODES

Shipped Loose Parts
Adjuster, 6-way Power Bucket, Driver Seat
Adjuster, 6-way Power Seat
Restraint System - Front Seat, Inflatable
Seat Asm, Rear Split Back Fold Down
Restraint Provision, Child (Canadian)
Seat Asm, Front Bucket Recline
(European Style)
Lock, Side Door Electric
Window, Electric Control
Override Canadian Requirements
Lock, Rear Compartment Lid,
Remote Control, Electric Release
Delete Floor Mat
Ornamentation, Interior Deluxe
Engine Package - V8 5.7L, PFI
Noise Control
Mats, Front Floor (Carpet Insert)

B35
B84
CCl1
C41
C49
C60
DC4

DD9

DEIl
DG7

D3v
D3W
D34
D35

Mats, Rear Floor (Carpet Insert)
Molding, Exterior, Body Side
Hatch Roof, Removable Panels
Heater, With Defroster, Outside Air
Defogger, Rear Window Electric
Air Conditioner, Manual Control
Mirror, Instrument Panel Rear View
Tilt, Dual Reading Lamp
Mirror, Outside Rear View
Electric Remote
Sunshade - Back Window
Mirror, Outside, Dual, Remote
Control, Painted
Speedometer Driven Gear
Speedometer Driven Gear
Mirror, Visor Vanity
Mirror, Outside Rear View
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D42
D5S
D5V
D5X
D60

D7C
D8E
D8F
D8G
D80
D81
E5SZ
E9Z
FE1
FE2

F41

GU2
GU4
GUS
GU6
G80
G92
1PB
IPC

JG1
J41

J42

J65

KC4
KOS5
K34

K60
K68
LB9
LHO
L03
L98
MBI

MDS8
MKé6
MM5

Cover, Rear Compartment Security

Speedometer Driven Gear

Speedometer Driven Gear

Speedometer Driven Gear

Color Override, Trim and Paint
Compatibility

Speedometer Driven Gear

Vehicle Speed Sensor

Vehicle Speed Sensor

Vehicle Speed Sensor

Spoiler, Deck Lid Rear

Spoiler, Rear, Aero Wing

Speedometer Adapter (Delete)

Speedometer Key (Delete)

Suspension System, Soft Ride

Suspension System, Touring
Ride and Handling

Suspension, Special Heavy Duty Front
and Rear

Axle, Rear 2.73 Ratio

Axle, Rear 3.08 Ratio

Axle, Rear 3.23 Ratio

Axle, Rear 3.42 Ratio

Axle, Rear Locking Type (Limited Slip)

Axle, Performance Ratio

Trim-Interior Design

Trim-Interior Design

Trim-Interior Design

Shaft, Prop (Aluminum)

Brake System, Power, Disc/Drum
(Cast Iron)

Brake System, Power, Disc/Drum
(Aluminum)

Brake System, Power, Front and Rear Disc

Cooler, Engine Oil

Heater, Engine Block

Control, Speed and Cruise
(Integrated Computer)

Generator, 100 Amp

Generator, 105 Amp

Engine, 5.0L V8

Engine, 3.1L V6

Engine, 5.0L V8 (TBI)

Engine, 5.7L V8

Transmission, 5-Speed Manual
(Borg-Warner)

Transmission, 4-Speed Automatic
(Hydra-matic 4L.60)

Transmission, 5-Speed Manual
(Borg-Warner)

Transmission, 5-Speed Manual
(Merchandising Option)

MXO0
M39

NAS
NB2
NK3
NN5
NP5
N10
N64

N65
N90
N96
P43
QLC
QMT
QPH
T61
T93
T96
UB3

UK1
ULS
UM7
UN6

UQl
UQ4

UQ9
Uus8

UX1

UX6
UlC

U18
Ul19
u79
VK3
YK6
Y86

728
749

Transmission, Automatic
(Merchandising Option)

Transmission, 5-Speed Manual
(Borg-Warner)

Emission System, Federal Requirements

Emission System, California Requirements

Sport Steering, Simulated Leather

Emission System, California Override

Wheel, Steering (Leather Wrapped)

Exhaust System, Dual

Wheel and Tire, Spare, Aluminum
Space Saver

Wheel and Tire, Stowaway Spare

Wheel, 15x7 (Cast Aluminum)

Wheel, 16x8 (Cast Aluminum)

Inflator, Spare Tire (Delete)

Tire, P245/50ZR16

Tire, P235/55R16

Tire, P215/65R15

Daytime Running Lamps (Canadian)

Lamp, Tail and Stop (Smoked Lens)

Lamps, Front Fog

Cluster, Instrument (Oil, Temperature,
Volts, Trip Odometer, Tachometer

Radio, Japanese Frequency

Radio (Delete)

Radio, AM/FM Stereo, Clock, ETR

Radio, AM/FM Stereo Cassette, Clock,
ETR

Radio, Stereo Installation Provisions

Speaker System, Bose 4-Speaker
With Amplifier

Speaker System (Delete)

Radio, AM/FM Stereo Cassette,
Clock, ETR, Delco/Bose

Radio, AM and FM Stereo Cassette,
Equalizer, ETR, Clock

Dual Front Speaker System

Radio, AM/FM Stereo,
Compact Disc, ETR, Clock

Speedometer, Instrument Panel
(kilometer)

Speedometer, Instrument Panel
(Canadian)

Speaker, 4 Dual Front Coax,
Dual Extended Rear

Mounting, Front License Plate

SEO Identification

Camaro RS

Special Performance Option

Mandatory Canadian Base Equipment
Modifications
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1LE  Performance Package Components 73B Trim Combination, Cloth (Flame Red)
1SA  Option Package 01 73C Trim Combination, Cloth (Flame Red)

ISR Option Package 02 731 Interior Trim (Flame Red)

ISC  Option Package 03 732 Trim Combination, Leather (Flame Red)
1ISD  Option Package 04 739 Safety Belts (Flame Red)

ISE  Option Package 05 75Q  Molding Color (Brilliant Red Metallic)

10Q  Molding Color (Arctic White) 75U Exterior Primary Color (Brillant Red Metallic)
10U  Exterior Color, Primary (Arctic White) 8NB  Spring, Computer Selected, Rear, Left Hand
11P  Wheel Color - White 8NL  Spring, Computer Selected, Rear, Left Hand
17P Wheel Color (Silver) 8NM  Spring, Computer Selected, Rear, Left Hand
19B  Trim Combination, Cloth (Black) 8NN Spring, Computer Selected, Rear, Left Hand
19C  Trim Combination, Cloth (Black) 8UX Spring, Computer Selected, Rear, Left Hand
191  Interior Trim (Black) 8UY  Spring, Computer Selected, Rear, Left Hand
19Q  Molding Color (Black) 8UZ Spr}ng, Computer Selected, Rear, Left Hand
199  Safety Belts (Black) 8WA  Spring, Computer Selected, Rear, Left Hand
23Q Molding Color (Medium Maui Metallic) 8YA  Spring, Computer Selected, Rear, Left Hand
23U Exterior Color (Medium Maui Blue Metallicy 8YB  Spring, Computer Selected, Rear, Left Hand
24Q Molding Color (Bright Blue Metallic) gig xhlegl C%Oﬁ (B(rgghthltleig)d)

P r (Dark Bright Teal Metalli QCng Soor LDTIst et :
gYIQ \I\ngdeilng%glo(r (zll)ark Bgrlil;ht?eal Ie\:/tl?atlalllcl)ic) 81U Ex}erlor Co!or, .Prlmary (Bright Red Metalhc)
37U  Exterior Color, Primary (Dark Bright Teal 82B  Trim Combination, Cloth (Dark Medium Gray)

Metallic) 82C Trlm' Com‘t;matxon, Cloth‘ (Dark Medium Gray)

41U  Exterior Color, Primary (Black) 821 Interior Trim (Dark Medium Gray)

-6AC  Spring, Computer Selected, Front, Left Hand 822 T&m dComlgnatlon, Leather (Dark
6DB  Spring, Computer Selected, Front, Left Hand 829 Saf:t ugglts r(agr)a )
6KR  Spring, Computer Selected, Front, Left Hand 87 Mol dy Col é 1 Metalli
6XM  Spring, Computer Selected, Front, Left Hand Q olding Color (Gunmetal Metallic) .
6XN  Spring, Computer Selected, Front, Left Hand 87U Extferlor Color, Primary (Gunmetal. Metallic)
6XR  Spring, Computer Selected, Front, Left Hand 9NB  Spring, Computer Selected, Rear, Right Hand
6XS  Spring, Computer Selected, Front, Left Hand 9NL Spring, Computer Selected, Rear, Right Hand
6XT  Spring, Computer Selected, Front, Left Hand 9NM  Spring, Computer Selected, Rear, Right Hand
6XU  Spring, Computer Selected, Front, Left Hind 9NN Spring, Computer Selected, Rear, Right Hand
6XW  Spring, Computer Selected, Front, Left Hand 9UX  Spring, Computer Selected, Rear, Right Hand
6XX Spring, Computer Selected, Front, Left Hand 9UY  Spring, Computer Selected, Rear, Right Hand
6XY  Spring, Computer Selected, Front, Left Hand 9UZ Sprgng, Computer Selected, Rear, Rgght Hand
6ZW  Spring, Computer Selected, Front, Left Hand 9WA  Spring, Computer Selected, Rear, Right Hand
6ZX  Spring, Computer Selected, Front, Left Hand 9YA  Spring, Computer Selected, Rear, Right Hand
6ZY  Spring, Computer Selected, Front, Left Hand 9YB  Spring, Computer Selected, Rear, Right Hand
66B  Trim Combination, Cloth (Beechwood) ~ 98U Exterior Color, Primary (Ultra Blue Metallic)
66C  Trim Combination, Cloth (Beechwood)
661 Interior Trim (Beechwood)
662  Trim Combination, Leather (Beechwood)
669  Safety Belts (Beechwood)
7AC  Spring, Computer Selected, Front, Right Hand tl}\?;wg#}gg'“ POINTS AND FLUID
7DB  Spring, Computer Selected, Front, Right Hand ) . o . .
7JKR  Spring, Computer Selected, Front, Right Hand For information on lubrication points and fluid
7XM  Spring, Computer Selected, Front, Right Hand ~ capacities, refer to MAINTENANCE AND
7XN  Spring, Computer Selected, Front, Right Hand LUBRICATION (SEC. 0B).
7XR  Spring, Computer Selected, Front, Right Hand
7XS  Spring, Computer Selected, Front, Right Hand
7XT  Spring, Computer Selected, Front, Right Hand
7XU  Spring, Computer Selected, Front, Right Hand
7XW  Spring, Computer Selected, Front, Right Hand
7XX  Spring, Computer Selected, Front, Right Hand
7XY  Spring, Computer Selected, Front, Right Hand
7ZW  Spring, Computer Selected, Front, Right Hand
7ZX  Spring, Computer Selected, Front, Right Hand
7ZY  Spring, Computer Selected, Front, Right Hand
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SECTION OB

MAINTENANCE AND LUBRICATION
CONTENTS

Scheduled Maintenance Service............cccovvenene 0B-1
Normal Vehicle Use.......c.ccocerenininrenenenneanne. 0B-1
Schedule I....cocooiriieiiiiei e 0B-1
Schedule IT ..o, 0B-1
Explanation of Scheduled

Maintenance Services ..........ccoeveeverreereeruene 0B-1
Engine Oil and Oil Filter Change ................ 0B-1
Chassis Lubrication............ccoccevenenienecanennne 0B-4
Throttle Body Mounting Torque .................. 0B-4
Engine Idle Speed Adjustment...............c..... 0B-4
Tire and Wheel Inspection and

ROtation ......cccovevveeeeeeienieniiiiencrenreens 0B-4
Cooling System Service..........ccccceverererinnenn 0B-4
Wheel Bearing Repack ..o 0B-5
Transmission Service...........ceceveveverceeennenn 0B-5
Spark Plug Replacement............c.cccevveunnnenn 0B-5
Spark Plug Wire Inspection ..........cccccoeueuee. 0B-5
Positive Crankcase Ventilation

(PCV) Inspection........c..coceeceenenenrenenreennens 0B-5
EGR System Service.........cccecevvvvveievennennennn. 0B-5
Air Cleaner and PCV Filter

Replacement ......ccccoeovvvvveneirvenieeciienens 0B-5

SCHEDULED MAINTENANCE SERVICE
NORMAL VEHICLE USE

The maintenance instructions contained in the
Maintenance Schedule are based on the assumption
that the vehicle will be used as designed:

o To carry passengers and cargo within the
limitation indicated on the Tire Placard located
on the edge of the driver’s door.

® On reasonable road surfaces within legal
operating limits.

® On unleaded gasoline.

SCHEDULE |
Figure 1

Follow Schedule I if the vehicle is operated under
one or more of the following conditions:

o When most trips are less than 6 km (4 miles).

o Operating when outside temperatures remain
below freezing and when most trips are less than
16 km (10 miles).

e When most trips include extended idling and/or
frequent low-speed operation as in stop-and-go
traffic.

e Towing a trailer. Trailering is not recommended
for some models. See the Owner’s Manual for
details.

e Operating in dusty areas.

Schedule I should also be followed if the vehicle
is used in delivery service, police, taxi or other
commercial applications.

Exhaust Pipes System Inspection.................. 0B-5
Engine Timing Check .......cc.cccevvvivvervrnnnnnnn. 0B-5
Fuel Tank, Cap and Lines
InSpection........cccvevveverevenencneninieniereine 0B-5
Thermostatically Controlled
Air Cleaner .........coceoeviecevervenvenenienienennens 0B-5
Owner Inspection and Services .........ccceerueerennene. 0B-5
While Operating the Vehicle ...........cccovvuennenen. 0B-5
At Each Fuel Fill .....c.cccooovniniiiiicee, 0B-6
At Least Monthly......ccccoovieviiiniiiniriciiceeeeee, 0B-6
At Least Twice a Year.......cccocecvevienennuenneenenne. 0B-6
At Least Annually .....cccooevvnvirivrennnionnicreenenee, 0B-6
Each Time Oil Is Changed ........ccccoeeuvervnnnnnen. 0B-7
Recommended Fluids and Lubricants ................ 0B-8
Maintenance Items..........cccoouverveeccrenienerererererenenns OB-8
Approximate Fluid Capacities...........c..cccerueueneee. 0B-8
Belt Tension Specifications .........c.cccccvvenverrenuennen 0B-9
Wheel Nut Torque.......cccccovevmeenencnieincninrnnennn, 0B-9
Tire Pressure Specifications.........c.cccceceeerveruennenn. 0B-9
Lubrication Fitting Locations ...........c.cccccvevennne. 0B-10
SCHEDULE Il
Figure 2

Follow Schedule IT ONLY if none of the driving
conditions specified in Schedule I apply.

EXPLANATION OF SCHEDULED
MAINTENANCE SERVICES

Refer to Figures 1 and 2 for the schedules of time
and/or mileage intervals. The following text and
illustrations (Figures 3, 4 and 5) give details of the
required maintenance services.

Engine Oil and Oil Filter Change

ALWAYS USE SG QUALITY ENERGY
CONSERVING II OILS OF PROPER VISCOSITY.
Oils designated "SG" will protect better than SF/CC
or SF/CD oils. The "SG” designation may be shown
alone or in combination with other designations such
as SG/CC, SG/CD, etc.

Engine oil viscosity (thickness) has an effect on
fuel economy and cold-weather operation (starting and
oil flow). Lower viscosity engine oils can provide better
fuel economy and cold-weather performance; however,
higher temperature weather conditions require higher
viscosity engine oils for satisfactory lubrication. Using
oils of any viscosity other than those
viscosities recommended could result in
engine damage.

When choosing an oil, consider the range of
temperatures the vehicle will be operated in before the
next oil change. Then, select the recommended oil
viscosity from the chart (Figure 3).
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SCHEDULED MAINTENANCE SERVICES
SCHEDULE 1

Follow Schedule I if your vehicle is MAINLY driven under one or more of the following conditions:
® When most trips are less than 6 kilometers (4 miles).

e When most trips are less than 16 kilometers (10 miles) and outside temperatures remain below freezing.

® When most trips include extended idling and/or frequent low-speed operation as in stop-and-go traffic. 7

® Towing a trailer.**

e Operating in dusty areas.

WHEN TO PERFORM
Kilometers (Miles) or Months, The services shown in this schedule up to 80 000 km (48,000 miles)
Whichever Occurs First are to be performed after 80 000 km (48,000 miles) at the same intervals.
ITEM TO BE SERVICED KILOMETERS (000) | 5 [ 10 |15 ] 20| 25|30 [ 35| 40 |45 {50 |55 |60 [ 65 |70 |75 | 80
NO. MILES (000) 3 6 9 12| 15 | 18 | 21| 24 [27 |30 [ 33 |36 |39 |42 |45 | 48
1. Engine Oil & Oil Filter Change”® Every 5 000 km (3,000 mi.) or 3 mos. ° o [ ] [ ] [ ] ] [ ] [ ] [ ] [} [ ] [ ] [ ] [ ] [ ] o
2. Chassis Lubrication Every other oil change [ ] [ ] [ ] [ ] [ ] [ [ ]
3. Throttle Body Mounting Bolt Torque °
(some models)* At 10 000 km (6.000 mi.) only
+. Engine Idle Speed Adjustments (some models)® [
- e W her . ' . At 10 000 km (6.000 mi.) and then every
5. Tire & Wheel Inspection & Rotation 25000 km (15.000 mi.) L] ° [ ]
6. Cooling System Service® Every 50 000 km (30,000 mi.) or 24 mos. L]
7. Front Wheel Bearing Repack (Rear-Wheel-Drive
Cars Only) See explanation for service interval.
8. Transmission/Transaxle Service
9. Spark Plug Replacement® [ )
10. Spark Plug Wire Inspection (some models)* Every 50 000 km (30,000 mi.) [}
1t PCV Valve Inspection (some models)* § [
5 m Coc . ] ey
12 EGR System Inspection (some models)” ¢ Every 50 000 km (30,000 mi.) or 36 mos. hd
13. Air Cleaner & PCV Filter Replacement* )
14, Engine Timing Check (some models)* [
15. Fuel Tank, Cap & Lines Inspection*§ Every 50 000 km (30,000 mi.) [
16. Thermostatically Controlled Air Cleaner Inspection °
(some models)*

+ Note: Schedule I should also be followed if the vehicle is used for delivery service, police, taxi or other commercial applications.

1 The U.S. Environmental Protection Agency has determined that the failure to perform this maintenance item will not nullify the emission warranty or limit recall liability
prior to the completion of vehicle useful life. General Motors, however, urges that all recommended maintenance services be performed at the indicated intervals and the
maintenance be recorded in section C of the owner’s maintenance schedule.

* An Emission Control Service

** Trailering is not recommended for some models. See your Owner’s Manual for details.
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SCHEDULED MAINTENANCE SERVICES

SCHEDULE 11
Follow Schedule II ONLY if none of the driving conditions specified in Schedule I apply.

WHEN TO PERFORM
Kilometers (Miles) or Months, The services shown in this schedule up to 75 000 km (45,000 miles)
Whichever Occurs First are to be performed after 75 000 km (45,000 miles) at the same intervals.
ITEM TO BE SERVICED KILOMETERS (000) 12.5 25 37.5 50 62.5 75
NO. MILES (000) 7.5 15 22.5 30 37.5 45
1. Engine Qil Change Every 12500 km (7,500 mi.) or 12 mos. [ [ ] [ ] [ [ ] [ ]
Oil Filter Change :\)l‘l::f::’;‘ﬁ‘:‘:';;: f)‘rclr; months b hd b
2. Chassis Lubrication Every 12500 km (7.500 mi.)or 12 mos. o L] [ ] [ ] [ ] [ ]
3. Throttle Body Mounting Bolt Torque . '
(some models)*® At 12500 km (7,500 mi.) only
4. Engine ldle Speed Adjustments (some models)” )
5. Tire & Wheel Inspection & Rotation ’;; :)f);‘;‘;k‘f:’;:;:::‘;:;‘):md then every . . .
6. Cooling System Service® Every 50 000 km (30,000 mi.) or 24 mos. [ ]
7. ::I:::ll()\‘x::‘:c)(l Bearing Repack (Rear-Wheel-Drive Every 50 000 km (30,000 mi.) °
8. Transmission/Transaxle Service See explanation for service interval
9. Spark Plug Replacement® )
10. Spark Plug Wire Inspection (some models)™ i Every 50 000 km (30,000 mi.) [ ]
1 PCV Vvalve Inspection (some models)* £ L]
12 EGR System Inspection (some models)” Every 50 000 km (30,000 mi.) or 36 mos. hd
13. Air Cleaner & PCV Filter Replacement® )
14, Engine Timing Check (some models)® °
15. Fuel Tank, Cap & Lines Inspection®$ Every 50 000 km (30,000 mi.) [ ]
16. Thermostatically Controlled Air Cleaner Inspection °
(some models)®

t The U.S. Environmental Protection Agency has determined that the failure to perform this maintenance item will not nullify the emission warranty or limit recall liability
prior to the completion of vehicle useful life. General Motors, however, urges that all reccommended maintenance services be performed at the indicated intervals and the
maintenance be recorded in section C of the owner’s maintenance schedule.

* An Emission Control Service

€80 NOILYIIHENT ANV IONVNILNIVIN
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Figure 3 - Engine Qil Viscosity Recommendation

Chassis Lubrication
Lubricate transmission shift linkage.

Manual transmission - lubricate clutch cross
shaft every 50 000 km (30,000 miles).

Lubricate all grease fittings in the suspension and
steering linkage as described by the following:

Lubricating Joints that Have Grease Fittings

Figure 5

NOTICE: Wipe off all dirt from the grease fitting
before lubricating the joint. B;
be lubricated unless their: tg
(10°F) or higher. During c6ld” weather, the ball
joint should be allowed to warm up as necessary
before being lubricated. Use a low-pressure grease
gun on all joints to prevent seal damage.

STEERING TIE RODS -

Apply grease until grease flows out between seal
and tie rod end housing.

RELAY ROD -

Apply grease until grease flows around seal.
IDLER ARM -

Apply grease while pushing up and pulling down
on the idler arm. (This will prevent "grease
loc%c ") Apply grease until grease is seen at the
seal.

BALL JOINTS -

Apply grease slowly while watching grease seal.
Apply grease until grease is seen bleeding from
the seal. If the seal expands but no grease is seen,
do not apply any more grease and allow’ time for
the grease to bleed from the seal.

ALL JOINTS -
Wipe off all excess grease.

Throttle Body Mounting Torque

Check torque of mounting bolts and/or nuts.
Refer to DRIVEABILITY AND EMISSIONS -
FUEL INJECTION (TBI) (SEC. 6E2-C2) OR

DRIVEABILITY AND EMISSIONS - FUEL

INJECTION (PORT) (SEC. 6E3-C2).

Engine Idle Speed Adjustment

Engines without Idle Speed Control or Idle Air
Control System - Adjust to specifications shown on the
underhood label. If no specifications are shown, no
adjustment is necessary. Calibrated test equipment
must be used.

Tire and Wheel Inspection and Rotation

Check tires for abnormal wear or damage. To
equalize wear and obtain maximum tire life, rotate as
shown in Figure 4.

If the vehicle is equipped with P245/50ZR 16 size
tires, the tires must be dismounted from the wheels
before they can be rotated. This is because the front and
rear wheels have different offsets, and the tires are
directional. Directional tires have an arrow on both
sides of the sidewall pointing in the direction the tires
must roll for correct performance. Follow these steps:

e Dismount tires from the wheels.

e Rotate the tires (not the wheels) in the rotation
pattern shown. Make sure the tires rotate in the
direction of the arrows as they are remounted on
the wheels.

o Rebalance the tires.

e Replace wheels in their original position.

After rotation, adjust the front and rear tire
pressures and be sure to check wheel nut tightness.
Tighten to 140 N-m (100 Ib. ft.).

Ifirregular or premature wear exists, check wheel
alignment. Also, check for damaged wheels.

While the tires and wheels are removed, perform
the brake systems inspection specified. Refer to "Each
Time Oil Is Changed” in this section.

RECOMMENDED ROTATION PATTERN

el

NOTE: READ ““INSPECTION AND ROTATION'' TEXT FOR
ADDITIONAL INFORMATION BEFORE ROTATING.
SOME TIRE SIZES REQUIRE FURTHER STEPS.

NOTE: DO NOT INCLUDE * TEMPORARY USE ONLY"’
SPARE TIRE IN ROTATION.

-ZO>D®™M

LC0002-0B-F-RP
Figure 4 - Recommended Tire Rotation Pattern

Cooling System Service

Drain, flush and refill system with new coolant.
Refer to "Recommended Fluids and Lubricants” in
this section, or COOLING AND RADIATOR (SEC.
6B).
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Wheel Bearing Repack

Clean and repack front wheel bearings at each
brake relining or 25 000 km (15,000 miles), whichever
comes first when vehicle is used in such service as
police, taxi or door-to-door delivery. If the vehicle is
not used in such service, clean and repack bearings at
each brake relining or 50 000 km (30,000 miles),
whichever comes first.

Transmission Service

For manual transmission, fluid does not require
changing.

For automatic transmission, change both the
fluid and filter every 25 000 km (15,000 miles) if the
vehicle is mainly driven under one or more of these
conditions.

o In heavy city traffic where the outside
temperature regularly reaches 32°C (90°F) or
higher.

o On hilly or mountainous terrain.

e Frequent trailer pulling. Trailering is not
recommended for some models. See the Owner’s
Manual for details.

o Uses such as found in taxi, police vehicle or
delivery service.

If the vehicle is not used under any of these
conditions, change both the fluid and filter (or service
the screen) every 160 000 km (100,000 miles). Refer to
TRANSMISSION GENERAL INFORMATION
AND ON-VEHICLE SERVICE (SEC. 7A) for more
information.

Spark Plug Replacement

Replace spark plugs with type listed. Refer to
“Maintenance Items” in this section.

Spark Plug Wire Inspection

Clean wires and inspect for burns, cracks or other
damage. Check the wire boot fit at the distributor and/
or coil, and at the spark plugs. Replace the wires as
needed.

Positive Crankcase Ventilation (PCV) Inspection

Inspect valve for proper function. Replace valve
if necessary. Also, replace any worn, plugged or
collapsed hoses.

EGR System Service

5.0L (VIN E) - Perform EGR system check
-Refer to DRIVEABILITY AND EMISSIONS
- FUEL INJECTION (TBI) (SEC. 6E2, Chart
C-7).

3.1L (VIN T), 5.0L (VIN F), 5.7L (VIN 8) - No
service required.

Air Cleaner and PCV Filter Replacement

Replace the air cleaner filter every 50 000 km (30,
000 miles). Replace more often under dusty conditions.

Replace the crankcase vent filter if so equipped.

4 »

Exhaust Pipes System Inspection

Visually inspect the exhaust pipes, muffler, and
hangers for cracks, deterioration, or damage. Check
the heat shields. Make sure they are secure. Start the
engine and listen carefully for any exhaust gas leakage.
Tighten connections or replace parts as necessary.

Engine Timing Check

Engines with distributors only.
Adjust timing to underhood label specifications.

Fuel Tank, Cap and Lines Inspection

Inspect fuel tank, cap and lines for damage or
leaks. Inspect fuel rails and injection assemblies, if so
equipped. Inspect fuel cap gasket for an even filler neck
imprint or any damage. Replace parts as needed.

Thermostatically Controlled Air Cleaner

If equipped

Inspect all hoses and ducts for proper hookup.
Make sure valve works properly.

OWNER INSPECTION AND SERVICES

Listed below are vehicle inspections and services
that should be made at the frequencies indicated by
either the owner or a qualified technician to help
ensure proper safety, emission performance and
dependability of the-vehicle. Whenever repairs are
necessary, have thg‘m; completed at once.

Any safety.felated or emissions related
components that- could have been damaged in an
accident should be inspected and all needed repairs
should be performed before operating the vehicle.

WHILE OPERATING THE VEHICLE

Automatic transmission shift indicator
operation - Make sure the indicator points to the gear
chosen.

Horn Operation - Blow the horn occasionally
to make sure it works. Check all button locations.

Brake system operation - Be alert to
abnormal sounds, increased brake pedal travel or
repeated pulling to one side when braking. Also, if the
brake warning lamp goes on, or flashes, something may
be wrong with part of the brake system.

Exhaust system operation - Be alert to any
changes in the sound of the system or any smell of
fumes. These are signs the system may be leaking or
overheating. Have it inspected and repaired at once.

Tires, wheels and alignment operation -
Be alert to a vibration of the steering wheel or seat at
normal highway speeds. This may mean a wheel
balance is needed. Also, a pull right or left on a straight
and level road may show the need for a tire pressure
adjustment or a wheel alignment.

Steering system operation - Be alert to
changes in steering action. An inspection is needed
when the steering wheel is harder to turn, or has too
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much free play, or if unusual sounds are noted when
turning or parking.

Headlamp aim - Take note of light pattern
occasionally. If beams seem improperly aimed,
headlamps should be adjusted.

AT EACH FUEL FILL

A fluid loss in any system (except
windshield washer) may indicate a problem.
Have it inspected and repaired at once.

Engine oil level -Check engine oil level and add
if necessary. The best time to check the engine oil level
is when the oil is warm. After stopping the engine, wait
a few minutes for the oil to drain back to the oil pan.
Pull out the oil level indicator (dipstick). Wipe it clean,
and push the oil level indicator back down all the way.
Pull out the oil level indicator and look at the oil level
on it.

Add oil, if needed, to keep the oil level above the
"ADD" line and within the area labelled "Operating
Range.” Avoid overfilling the engine since this may
cause engine damage. Push the oil level indicator back
down all the way after taking the reading.

If you check the oil level when the oil is cold, do
not run the engine first. The cold oil will not drain back
to the pan fast enough to give a true oil level.

Engine coolant level and condition - Check
engine coolant level in coolant reservoir tank and add
if necessary. Inspect coolant and replace if dirty or
rusty.

Windshield washer fluid level - Check
washer fluid level in reservoir and add if necessary.

Hood latch operation -When opening the
hood, note the operation of the secondary latch. It
should keep the hood from opening all the way when
the primary latch is released. Make sure that the hood
closes firmly.

AT LEAST MONTHLY

Tire and wheel inspection and pressure
check - Check tires for abnormal wear or damage.
Also check for damaged wheels. Pressure should be
checked when tires are "cold” (include spare unless it
is a stowaway). Maintain pressures as shown in "Tire
Pressure Specifications” in this section, or the Tire
Placard on the driver door.

Lamp operation - Check operation of license
plate lamp, sidemarker lamps, headlamps, including
high beams and foglamps, parking lamps, taillamps,
brake lamps (including the center high mounted
stoplamp), turn signals, backup lamps, hazard warning
flasher and interior lamps.

Fluid leak check - Periodically, after the
vehicle has been parked for a while, inspect the surface
beneath the vehicle for water, oil, fuel or other fluids.
Water dripping from the air condmomng system after
use is normal. If you notice fuel’leaks or fumes, the
cause should be found and corrected at once.

AT LEAST TWICE A YEAR

Power steering system reservoir level -
Check and keep at proper level. Refer to POWER
STEERING GEAR AND PUMP (SEC. 3B1).

Brake master cylinder reservoir level -
Check fluid. Refer to GENERAL BRAKES (SEC. 5).
Keep fluid at proper level. A low fluid level can
indicate worn disc brake pads which may need to be
serviced.

Hydraulic clutch system - Check fluid level
in the reservoir. Refer to CLUTCH (SEC. 7C). Add
fluid as required.

Weatherstrip lubrication -Clean surface and
then apply a thin film of silicone grease, GM part no.
1052863 or equivalent, using a clean cloth.

AT LEAST ANNUALLY

Parking brake and transmission park
mechanism operation -

CAUTION: Before checking the
holding ability of the parking brake
and automatic transmission park
mechanism, park on a fairly steep hill
with enough room for movement in
the downhill direction. To reduce the
risk of personal injury or property
damage, be prepared to apply the
regular brakes promptly if the vehicle
begins to move.

To check the parking brake, with the engine
running and transmission in "NEUTRAL,” slowly
remove foot pressure from the regular brake pedal
(until the vehicle is held by only the parking brake).

To check the automatic transmission park
mechanism holding ability, release all brakes after
shifting the transmission to "PARK.”

Transmission neutral start
operation -

CAUTION: Before performing the
following transmission neutral start
switch check, be sure to have enough
room around the vehicle. Then, firmly
apply both the parking brake and the
regular brakes. Do not use the
accelerator pedal. If the engine starts,
be ready to turn off the ignition
promptly. Take these precautions
because the vehicle could move
without warning and possibly cause
personal injury or property damage.

On automatic transmission vehicles, try to start
the engine in each gear. The starter should crank only
in "PARK"” or "NEUTRAL.”

On manual transmission vehicles, place the shift
lever in "NEUTRAL,” push the clutch pedal halfway
and try to start. The starter should crank only when the
clutch pedal is fully depressed.

Steering column lock operation - While
parked, try to turn the key to "LOCK"” in each gear
range. On vehicles with automatic transmissions, the
key should turn to "LOCK" only when the gear
selector is in "PARK.” On vehicles with key release
lever, try to turn to "LOCK" without depressing the
lever. The key should turn to "LOCK" only with the
key lever depressed.

switch
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On all vehicles, the key should come out only in
"LOCK.”

Seatback latch operation - Be sure seatbacks
latch on those vehicles with folding seats using
mechanical latches.

Lap and shoulder belts condition and
operation - Inspect belt system, including: webbing,
buckles, latch plates, retractor guide loops and
anchors.

Movable head restraint operation - On
vehicles with movable restraints, make sure restraints
stay in the desired position.

Seatback recliner operation (if equipped)
- Make sure the recliner is holding by pushing on the
top of the seatback while it is reclined. The seatback
should not go down any lower.

Spare tire and jack storage - Be alert to
rattles in rear of the vehicle. Make sure the spare tire,
all jacking equipment, any tire inflator and any covers
or doors are securely stowed at all times. Oil the jack
ratchet or screw mechanism after each use.

Key lock service -Lubricate the key lock
cylinder.

Body lubrication service -Lubricate all body
door hinges, including the hood, fuel door and rear
compartment hinges and latches, the glove and console
doors, and any folding seat hardware.

Lubricate the tailgate or hatchback lid hinges.

Lubricate all pivot points in the headlamp door
assembly if equipped, including the spring links for
each door.

Underbody flushing -At least every spring,
flush from the underbody with plain water, any
corrosive materials used for ice and snow removal and
dust control. Take care to thoroughly clean any areas
where mud or other debris can collect. Sediment
packed in closed areas of the vehicle should be loosened
before being flushed.

Engine cooling system -Inspect coolant and
freeze protection. If dirty or rusty, drain, flush and
refill with new coolant. Keep coolant at the proper
mixture for proper freeze protection, corrosion
inhibitor level and best engine operating temperature.
Inspect hoses and replace if cracked, swollen or
deteriorated. Clean outside of radiator and air
conditioning condenser. Wash filler cap and neck. To
help ensure proper operation, a pressure test of both
the cooling system and cap is also recommended.

EACH TIME OIL IS CHANGED

Automatic transmission fluid level -
Maintain level within operating range on the oil level
indicator. Refer to TRANSMISSION GENERAL
INFORMATION AND ON-VEHICLE SERVICE
(SEC. 7A).

Check fluid level and
MANUAL

Manual transmission -
add as required. Refer to
TRANSMISSION (SEC. 7B).

Brake systems inspection - For
convenience, the following should be done when
wheels are removed for rotation: Inspect lines and
hoses for proper hookup, binding, leaks, cracks,
chafing, etc. Inspect disc brake pads for wear and
rotors for surface condition. Also inspect drum brake
linings for wear and cracks. Inspect other brake parts,
including drums, wheel cylinders, parking brake, etc.,
at the same time.

The parking brake is self-adjusting. While driving
there should not be any drag. The parking brake release
handle should feel firm. On vehicles with disc brakes,
check if the rear caliper returns to its stop when the
parking brake is released.

Inspect brakes more often if habit or
conditions result in frequent braking.

Steering and suspension inspection
-Inspect front and rear suspension and steering system
for damaged, loose or missing parts, signs of wear or
lack of lubrication. Inspect power steering lines and
hoses for proper hookup, binding, leaks, cracks,
chafing, etc.

Exhaust system inspection -Inspect
complete system including catalytic converter. Inspect
body near the exhaust system. Look for broken,
damaged, missing or out-of-position parts as well as
open seams, holes, loose connections or other
conditions which could cause a heat buildup in the
floor pan or could let exhaust fumes seep into the trunk
or passenger compartment.

Throttle linkage inspection - Inspect for
interference, binding, damaged or missing parts.

Engine drive belt - Inspect belt for cracks,
fraying, wear and proper tension. Serpentine belts
cannot be adjusted. Replace tensioner or belt as
needed. Refer to COOLING AND RADIATOR
(SEC. 6B).

Rear Axle - Check fluid level and add if needed.

To check or add fluid, hoist vehicle at suspension
contact points. Refer to GENERAL
INFORMATION (SEC. 0A). Keep vehicle level.
Clean dirt or foreign material from around filler plug
opening before removing the filler plug. Maintain fluid
level from flush with bottom of opening to no lower
than 6 mm (1/4 inch) below opening. Always replace
filler plug. Tighten to 41 N-m (30 Ib. ft.).

Limited slip differentials should have fluid
drained and refilled at the first 12 500 km (7,500 miles).
Be sure to add limited slip additive.

If the vehicle is used to pull a trailer, change
lubricant every 12 500 km (7,500 miles) in either type
differential.

Power antenna service, three section

type - Clean and then lubricate the power antenna.
Refer to AUDIO SYSTEMS (SEC. 9A).
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RECOMMENDED FLUIDS AND LUBRICANTS

Engine oil - GM Goodwrench motor oil or equivalent for API service SG of recommended viscosity.

Engine coolant - Mixture of water and good quality ethylene glycol base antifreeze conforming to GM
Specification 1825M (GM part no. 1052753).

Hydraulic brake system - Delco Supreme 11 brake fluid (GM part no. 1052535) or equivalent DOT-3
brake fluid.

Hydraulic clutch system - Hydraulic clutch fluid (GM part no. 12345347) or equivalent DOT-3 fluid.

Power steering system - Power steering fluid meeting requirements of GM 9985010 (GM part no.
1050017, 1052884).

Automatic transmission and manual 5 speed transmissions - DEXRON® II automatic
transmission fluid (GM part no. 1051855, 12345006).

Manual transmission shift linkage - Chassis grease meeting requirements of GM 6031M (GM part
no. 1052497).

Key lock cylinders - Lubricate with Multi-Purpose Lubricant (GM part no. 12345120) or synthetic SAE
5W30 engine oil. (Do not use aerosols.)

Automatic transmission shift linkage - Engine oil. Clutch linkage pivot points - Engine oil.
Weatherstrips - Silicone grease (GM part no. 1052863 or equivalent).
Power antenna, three section type only - Light machine oil.

Chassis lubrication - Chassis grease meeting requirement of GM specification 6031M (GM part no.
1052356 or 1052497).

Standard differential rear axle - SAE 80W-90 GL-5 gear lubricant or axle lubricant (GM part no.
1052271 or 1052272).

Limited slip differential rear axle - All models require 118 ml (4 0z.) of limited slip differential additive
lubricant (GM part no. 1052358) and axle lubricant (GM part no. 1052271 or 1052272).

Windshield washer solvent - GM Optikleen Washer Solvent (GM part no. 1051515 or equivalent).
Hood latch assembly, pivots and spring anchor - Engine oil.

Hood latch assembly, release pawl - Chassis grease meeting requirements of GM Specification 6031M
(GM part no. 1052497).

Front wheel bearings - Lubricant (GM part no. 1051344 or equivalent).

Hood and door hinges, hatchback lid hinge and linkage. Headlamp door assemblies, if
equipped. Rear folding seat. Fuel door hinge. Rear compartment lid hinges - Engine oil.

MAINTENANCE ITEMS

Air Cleaner Filter

3L (VIN T ittt AC Type A918

S5.0L (VIN E) oottt AC Type A329C

S.OL (VIN F) and 5. 7L (VIN 8) ..cceoiiiiiiiieeeecteee et AC Type A918C
Engine Oil Filter

JUAL (VIN T ettt AC Type PF51

5.0L (VIN E and F) and S5.7L (VIN 8) ..cociiiiiiiiiiieieieieeeee e AC Type PF25
Fuel Filter

AdL VIN Lottt ettt ba e e s b b et sbaane s AC Type GF481
PCV Valve

JUIL (VIN T) ittt sttt AC Type CV892C

5.0L (VIN E and F) and 5.7L (VIN 8) ....ccoceiriminnininicrnenereieeeiene AC Type CV789C
PCV Air Filter

S.OL (VIN E) oottt AC Type FB59
Spark Plugs and Gap

3L (VIN T) et AC Type eR43TSK 1.14 mm (0.045")

5.0L (VIN E and F) and 5.7L (VIN 8) ....cccecevvvrrenne. AC Type eR45TS 0.89 mm (0.035")

APPROXIMATE FLUID CAPACITIES

Air Conditioning

R-12 ettt 1.02 kg (2.25 Ib.)
Engine Crankcase
Without Filter Change (All VIN)....ccccoooiiviiineneieieenieeeeniesee e 3.8 liters (4.0 qt.)

With Filter Change
UL (VIN T) ittt ettt ettt an 3.8 liters (4.0 qt.)
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5.0L (VIN E and F) and 5.7L (VIN 8)..ccccccerirvininirienineneeieenene 4.7 liters (5.0 qt.)
Fuel TanK.......occcveinieiiniiiiiciicicnccei s 58.7 liters (15.5 gal.)
Transmission
Manual - Drain and Refill and Overhaul.........c..c..cocviiiiinininnninnn. 2.8 liters (5.9 pt.)
Automatic (Hydra-Matic 4L.60)
3.1L (VIN T) Drain and Refill .....ccccoeeviiiiiiiiiiiiniiececnecnnesien, 4.7 liters (10 pt.)
3.1L (VIN T) Overhaul ......ccccoovviviniieieieinieneieneeeeeeenee s 7.9 liters (16.7 pt.)
5.0L (VIN E and F) and 5.7L (VIN 8) Drain and Refill.................... 4.7 liters (10 pt.)
5.0L (VIN E and F) and S5.7L (VIN 8) Overhaul.........ccccceenncn 10.6 liters (22.4 pt.)

Cooling System
3.1IL (VINT)

Without Air Conditioning ........cc.cceceeverinieeerieninienerieneeeeeeseeene 13.9 liters (14.7 qt.)

With Air Conditioning ..........cceeciririerieininenieineneneieieenesenaeneas 14.0 liters (14.8 qt.)
5.0L (VIN E)

Without Air Conditioning .........cceceeveverienenenenieieseeeeeeeeneene 16.4 liters (17.4 qt.)

With Air Conditioning 17.0 liters (18.0 qt.)
5.0L (VIN F)

Without Air Conditioning ........c.ccccoeivivieirerininiiinieeienesereeenen 16.9 liters (17.9 qt.)

With Air Conditioning 17.0 liters (18.0 qt.)
5.7L (VIN 8)

Without Air Conditioning ..........ccecvviviiiieiiniininicieinineeiceeenes 15.7 liters (16.6 qt.)

With Air Conditioning .........ccceceerierienieenieeneeniceneeir e esee e eve s 15.8 liters (16.7 qt.)

The capacities shown are approximate. Add fluid as necessary to bring to appropriate level. Engine oil filter
replacement will require additional engine oil during refill.

BELT TENSION SPECIFICATIONS

Engines equipped with serpentine belts have an automatic tensioner. No adjustment of this belt is necessary.

WHEEL NUT TORQUE
AL s 140 N-m (100 Ib. ft.)

TIRE PRESSURE SPECIFICATIONS

Compact Spare .......cc.ccoceeenenne. 415 kPa (60 psi)
Front and Rear - All................ 205 kPa (30 psi)
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SECTION 1A
HEATER SYSTEM

The following “Notice” applies to one or more steps in the assembly procedure of components in this portion
of the manual as indicated at appropriate locations by the terminology: “NOTICE: See "Notice” on page 1A-1

of this section.”

NOTICE: When fasteners are removed, always reinstall them at the same location from which they were
removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If the correct
part number fastener is not available, a fastener of equal size and strength (or stronger) may be used. Fasteners
that are not reused, and those requiring thread locking compound will be called out. The correct torque value must
be used when installing fasteners that require it. If the above conditions are not followed, parts or system damage
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GENERAL DESCRIPTION

BASE HEATER SYSTEM

Figures 1 through 4

The base heater system provides heating, power
ventilation, side window defogging and windshield
defrosting. Outside air is drawn from the plenum at the
base of the windshield into the heater module (1) by the
blower fan (14).

Within the heater module (1), the air is heated as
required and then routed through ducts to the proper
outlets for discharge into the passenger compartment.
A control assembly (2) in the console allows the
operator to control blower speed, mode of operation
and the temperature of the air coming from the heater
system.

The heater module (1) contains components that
heat the air flowing through it and direct the air to the
proper ducts and outlets. The heater module (1)
consists of two major assemblies: the heater assembly

Temperature Control Cable
Adjustment .......ccocceveevierienreenenieninennenens 1A-8
Replacement Procedures ...........ccccceevivuennnene. 1A-8
Control Assembly and Vacuum
Selector Valve and/or Blower

SWItCh...eeeeveieieeereceeeree e 1A-8
Control Assembly Lamp Bulb .................... 1A-14
Temperature Control Cable ........................ 1A-15
Blower Motor Resistor Assembly .............. 1A-15
Blower Motor and Fan.........cccccocvevvernenne. 1A-16
Heater Wiring Harness..........ccccecveveeuennenne. 1A-17
Air Distributor and Instrument

Panel Air Outlet Ducts...........ccceeeuvrnnnnne. 1A-18
Floor Air Outlet Duct .......cccoccveeenrvrennnnen. 1A-18
Side Window Defogger Ducts .................... 1A-18
Air Deflectors ........cocevererrierenenvenienennrennns 1A-18
Vacuum Hose Harness ........cc.cocccvevvennennnnnne. 1A-18
Vacuum Tank .....cccoceevveveirenvenennniennnneenne. 1A-20
Defroster Valve and/or Lower

Mode Valve Vacuum Actuators .............. 1A-20
Upper Mode Valve Vacuum Actuator......... 1A-21
Heater Hoses and Pipes .........cccoceevenrennnne. 1A-21
Heater COore.......cooveeervecerneneenenieerceesiuesinenns 1A-22

Specifications ................ TR, et 1A-25

(10) and the blower assembly (8). The heater assembly
(10) is mounted to the rear surface of the dash panel
beneath the instrument panel, and the blower assembly
(8) is mounted to the front surface of the dash panel in
the engine compartment.

Hot coolant from the engine’s cooling system is
directed through the heater core (9) and returned to the
cooling system when the engine is running. The heater
core (9) transfers heat from the coolant to the air
passing through the core fins. There is no hot water
valve in the heater system to prevent the flow of
coolant through the heater core (9).

CONTROLS
Figures 1 through 4

The control assembly (2) in the console contains
three controls: a switch to control blower speed, one
lever to permit selection of the desired operating mode
and a second lever to provide control of heater air
temperature. The blower switch is operated by the
blower switch knob (13). The mode lever is operated
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Figure 1 - Heater Module and Controls
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Figure 2 - Control Assembly Dial - Typical

by the mode lever knob (11). The temperature lever is
operated by the temperature lever knob (12).

The controls are lit when the headlamps are on.
Electrical power is provided by the instrument panel
lighting circuit. The control assembly lamp 1is in
parallel with the instrument cluster bulbs, the radio
dial bulb and certain other interior illumination bulbs.
Brightness of the dial illumination is controlled by the
dimmer control of the headlamp switch. For electrical

circuit diagrams and more information, refer to
ELECTRICAL DIAGNOSIS (SEC. 8A).

Temperature Lever

The temperature lever operates the temperature.
control cable (5) that goes to the heater module (1).
When the temperature lever knob (12) is at “COOL"
to the extreme left of the slot in the dial of the control
assembly (2), all of the air delivered by the heater

system is unheated. When the temperature lever knob
(12) is at "WARM" to the extreme right of the slot in
the dial, all the air passing through the heater module
(1) is heated before it is discharged. Intermediate
positions of the temperature lever knob (12) result in
a mixture of heated and unheated air to provide more
moderate air temperatures.

The temperature control cable (5) is attached to
a crank lever on the temperature valve shaft. The
temperature valve (21) is a door-like hinged deflector
(or air valve) within the heater module. It controls the
temperature of the air discharged from the heater
system outlets by regulating the relative amount of the
total airflow through the module (1) that is allowed to
pass through the heater core (9). The heated air is
mixed with unheated air beyond the heater core (9) to
form a blend that has the desired temperature.
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Figure 3 - Heater Module Schematic

When the temperature lever knob (12) is in the
full “"COOL" position, the temperature valve (21) is
held snugly against the air entrance to the heater core
(9). This causes all of the airflow to bypass the heater
core (9) and there is no noticeable change in the air
temperature.

As the temperature lever knob (12) is moved
away from the "COOL" position, the temperature
valve (21) moves away from the heater core:(9) to allow
some air to flow through the heater core (9). The
farther the temperature lever knob (12) is moved to the
right, the more the temperature valve (21) is turned
away from the entrance to the heater core (9) and the
greater the airflow through the heater core (9). Heating
a greater portion of the total airflow in this manner
results in a warmer discharge of air from the outlets.

When the temperature lever knob (12) is in the
full "WARM" position, the temperature valve (21)
blocks off the passage that allows air to bypass the
heater core (9) and causes all of the airflow to go
through the heater core (9) for maximum heating. This
method of temperature control provides a very rapid
response to any change in temperature selection
throughout the entire range when the engine is warmed

up.

Mode Lever

The mode lever knob (11) controls the mode
lever. This lever operates a rotary vacuum switch that
routes engine vacuum to specific hoses in the vacuum
harness (67). The hoses control three vacuum actuators
on the heater module (1). Each actuator operates an air
valve (a door-like hinged deflector) that routes airflow
to the various outlets of the heater system.

Mode lever knob positions are "BI-LEVEL,”
"VENT,” "HEATER” and "DEFROST.” The "BI-
LEVEL,” "VENT” and "HEATER" positions are
indicated by "BI-LEV,” "VENT” and "HTR" printed
on the dial of the control assembly (2), and the
"DEFROST” position is indicated by the defrost
symbol.

"BI-LEVEL" Mode

With the mode lever knob (11) in the "BI-
LEVEL" position, the airflow is ‘split between the
instrument panel outlets and the floor air outlets, with
a small amount going to the defroster outlets and the
side window defogger outlets.

"VENT” Mode

With the mode lever knob (11) in the "VENT”
position, outside air is delivered through the
instrument panel outlets to ventilate the passenger
compartment. .

"HEATER” Mode

With the mode lever knob (11) in the
"HEATER" position, most of the airflow is directed to
the floor air outlet (27) with. the small -amount
remaining being routed to the windshield defroster and
the side window defogger outlets. The "HEATER”
mode is the normal selection for cold weather
operation unless the windshield must be cleared of
heavy frost.
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Figure 4 - Operating Mode Airflow Distribution
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"DEFROST” Mode

With the mode lever knob (11) in the
"DEFROST"” position, most of the airflow is directed
to the windshield defroster outlets, with a much
smaller amount going to the floor air outlet (27). The
side window defogger outlets receive the same air
supply as in the "HEATER"” mode.

Blower Speed Control

The blower switch is a four-position rotary switch
that provides a choice of three blower speeds plus an
"OFF" position. The blower switch receives power
from a 25 ampere fuse in the fuse block when the
ignition is "ON.” With the blower switch knob (13) in
the low-speed position, the circuit continues through
the heater wiring harness (7) to two resistors in the
resistor assembly near the blower motor (6).

When the blower switch knob (13) is in the
medium-speed position, the circuit continues through
the heater wiring harness (7) to the resistor assembly,
but it bypasses one of the two resistors.

When the blower switch knob (13) is in the "HI"
position, the circuit continues through the heater
wiring harness (7) to the resistor assembly, but it
bypasses both resistors to provide full power to the
blower motor (6).

From the resistor assembly, the circuit goes to the
blower motor terminal to operate the blower motor (6).
The blower motor circuit is completed to ground by a
wire in the heater wiring harness (7) that goes from the
blower motor terminal to a terminal at the dash panel
sheet metal near the blower assembly (8) in the engine
compartment.

AIR DISTRIBUTION SYSTEM

Figure 3

Within the heater module (1) are four air valves:
the temperature valve (21), the upper mode valve (3),
the lower mode valve (4). and the defroster valve (20).
These air valves are hinged parts that act like doors to
direct the airflow through various sections of the heater
module (1) to provide the proper airflow distribution
for the selected temperature and operating mode.

Vacuum System

Figures 4 and 5

All air valves except the temperature valve (21)
are controlled by engine vacuum stored in the vacuum
tank (26) in the engine compartment. The vacuum is
routed by a vacuum switch in the control assembly (2)
to any of three spring-loaded two-position vacuum
actuators. One vacuum actuator is linked to each air
valve.

The vacuum switch in the control assembly (2) is
controlled by the mode lever. For each mode lever
position, the vacuum switch will direct engine vacuum
to specific hoses and vent to normal air pressure the
remaining hoses. When a hose is vented to normal air
pressure, the vacuum actuator’s internal spring will
expand and hold the associated air valve in one
position. When vacuum is routed to the hose, the force
of the vacuum overcomes the internal spring pressure
and moves the air valve to the opposite extreme of its
travel. In this way, the mode lever positions the air
valves for the selected operating mode.

BLACKHOSE [ | BLUEHOSE
ORANGE HOSE VIOLET HOSE
RED HOSE TO VACUUM SOURCE
[0] TanHosE CONTROL ASSEMBLY

A
5

HEATER WIRING HARNESS
UPPER MODE VALVE ACTUATOR
LOWER MODE VALVE ACTUATOR
DEFROSTER VALVE ACTUATOR
VACUUM TANK
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Figure 5 - Vacuum Circuit
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Temperature Valve and Heater Core

Figure 3

The temperature of the air discharged from the
heater system is regulated by controlling the relative
amounts of warm and cool air that are mixed together
downstream from the heater core area. The part of the
total airflow that is allowed to pass through the heater
core (9) is governed by the position of the temperature
valve (21).

Hot coolant from the engine’s cooling system is
directed through the heater core (9). The heater core
(9) transfers heat from the coolant to the air passing
through the core fins.

Mode Valves
Figures 3 and 4

After the heated and unheated airflows are mixed
beyond the heater core (9), the combined airflow comes
to the upper mode valve (3) and lower mode valve (4).
These two air valves work in combination to control
airflow through the passage that feeds the instrument
panel outlets. For the "VENT” mode, vacuum is
directed to both vacuum actuators and both the upper
mode valve (3) and the lower mode valve (4) open to
allow air to flow to the instrument panel outlets. In the
"HEATER"” and "DEFROST"” modes, both vacuum
actuators are vented and both the upper mode valve (3)
and the lower mode valve (4) close to prevent airflow
to the instrument panel outlets.

When the “BI-LEVEL" air conditioning mode is
selected, only the lower mode valve (4) is opened. This
divides the airflow so the instrument panel outlets, the
floor air outlet (27), the defroster nozzles and the side
window defogger outlets all receive a share of the air.

The last vacuum-controlled mode valve in the air
distribution system is the defroster valve (20). In the
"HEATER” and "BI-LEVEL” modes, vacuum is
applied to the defroster valve actuator (25). This moves
the defroster valve (20) to divert almost all of the
airflow to the floor air outlet (27) to heat the passenger
compartment. Only a slight amount passes through an
opening in the defroster valve (20) and goes to the
windshield defroster nozzles.

In the "DEFROST"” mode, the defroster valve
actuator (25) is vented to normal air pressure and the
spring in the actuator holds the defroster valve (20) in
a position to route most of the airflow to the windshield
defroster passage in the air distributor (32). In the
"VENT"” mode, the defroster valve also is held in this
position. Only a slight amount of the total airflow
passes through the opening in the defroster valve (20)
and goes to the floor air outlet (27).

Ducts and Qutlets

Figures 1 and 6

Air valves in the heater module (1) direct the
airflow to the correct openings for the selected
operating mode. The large air distributor (32) mounted
to the rear face of the air conditioning module contains
three air passages. A large passage leads from the
defroster opening in the heater module (1) to the two

defroster outlets at the base of the windshield. A
smaller passage feeds the two ducts (38 and 39) to the
side window defogger outlets in both ends of the
instrument panel pad. The third passage in the air
distributor (32) connects the vent opening in the heater
module (1) to the system duct (35) that feeds the
instrument panel center outlets.

Also mounted to the rear face of the heater
module (1) is the floor air outlet (27), an inverted Y-
shaped duct that connects the heater opening in the
heater module (1) to the two outlets in the sides of the
console. The four air outlets in the instrument panel
have adjustable deflectors that permit vehicle
occupants to direct the high level airflow in a desired
direction. The floor air outlet (27) and the two side
window defogger outlets distribute the airflow in a set
pattern.

Ventilation
Figure 7

The air distribution system provides fresh air
ventilation for the passenger compartment in all
operating modes. After being warmed to the desired
temperature, the air is discharged from the outlets
appropriate to the selected operating mode. When all
windows are closed, the addition of outside air builds
a slight positive pressure within the passenger
compartment. The pressure forces stale air to leave the
vehicle through a pressure relief valve (45) near the
base of the body door lock pillars after it has circulated
through the passenger compartment.

DIAGNOSIS
FUNCTIONAL TEST

Before beginning the functional test of the heater
system, the vehicle engine should be idling with the
coolant hot and the thermostat open. Coolant
temperature should be close to 90°C (194°F). During
the functional test, the operating efforts of the mode
lever and the temperature lever should be evaluated.
Even if a problem is found during any intermediate
step of the functional test, the test should be completed
before repair is begun.

1. Cycle the temperature lever lever to the extreme
ends of travel in the slot in the control assembly
dial to assure that the self-adjusting cable is
properly adjusted.

2. Set the mode lever to "BI-LEVEL,” the
temperature lever to full “"COOL"” and the blower
switch to "HIL.”

® Air at nearly the same temperature as
outside air should come from all outlets.

3. Set the mode lever to "VENT.”

e Air at nearly the same temperature as
outside air should come from the
instrument panel outlets.

e Air should not come from the floor outlets,
the defroster nozzles or the side window
defogger outlets.

4. Move the mode lever to the "HEATER”
position.
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Figure 7 - Ventilation Airflow Schematic

o . Most of the air should come from the floor outlets

with the remainder coming out of the defroster

nozzles and defogger outlets.

e Air should not come from the instrument panel

outlets in the "HEATER" position.

o All air from the heater system should be at nearly

the same temperature as outside air.

Move the mode lever from the "HEATER”

position to the "DEFROST" position.

e Most of the air should be discharged onto the
windshield from the defroster nozzles.

e A small amount of air also should be discharged

from the floor outlets.

Move the mode lever back to the "BI-LEVEL”

position and move the temperature lever to the
full "WARM" position.

e Air should come from the instrument panel
outlets, and its temperature should climb
rapidly to approximately 55°C (131°F) or
higher, depending upon the outside air
temperature. For a more precise heater
output temperature check, refer to “Heater
Output Temperature Check” in this section.

e Defroster nozzle airflow should diminish
and the airflow from the floor outlets may
increase slightly.

7. Move the temperature lever back to the full
"COOL" position and check to be sure the air
temperature drops back to nearly the temperature
of the outside air once again.

8. Slowly turn the blower switch toward “OFF,”
stopping briefly at each intermediate blower
speed position to notice the force of the airflow
coming from the instrument panel center outlets
and the sound of the blower.

e Both the airflow and the blower noise
should reduce noticeably at each
intermediate step.

HEATER OUTPUT TEMPERATURE CHECK

Figure 8

The heat output of the heater system can be
checked with the following procedure.

Preparation

With the engine sufficiently cool, the radiator cap
should be removed and the engine started and allowed
to idle. Heater controls should be set to "HEATER”
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mode, full "WARM" temperature and "HI” blower
speed. When coolant flow in the radiator is visible

through the filler neck, the radiator cap should be

installed.

Temperature Check P A

When the -engine is -warmed up (after
approximately 20 minutes.of operation), the vehicle
should be driven. An accurate thermometer should be
used to determine the temperature of the outside air
and the temperature of the air discharged at the floor
outlets with the vehicle being driven at 48 km/h (30
mph). Minimum  acceptable . heater - output
temperatures at four different out51de air temperatures
are shown in Figure 8. ‘

Minimum acceptable heater output temperatures
for outside air temperatures other than those shown in
Figure 8 can be approximated by using the Fahrenheit

scale and rounding. off the outside .air temperature to

the nearest 5°. For every -additional 5° of outside
temperature, an additional: 1.8° of heater output
temperature should be. allowed when the outside
temperature is below 50°F. Anadditional 1.6° of heater
output temperature should be allowed for every 5° of
outside temperature when the outside temperature is
above 50°F.

OUTSIDEAIR | -18°C | -4°C | 10°C | 24°C
TEMPERATURE | (0°F) | (25°F) | (50°F) |. (75°F)
HEATERAIR | sa°Cc | s9°c | e4°Cc | 68°C
TEMPERATURE* | (130°F) | (139°F). | (147°F) | (155°F)

* Temperature at floor-level. heater‘outtet controls at “'HI”’
blower, ““HEATER’’ mode and full *“WARM, "’ engine at
operating temperature and vehrcle speed of 48 km/h (30 mph). -~

_MC0008-1A-F-RP
Figure 8 - Heater Output Temperature Chart

INSUFFICIENT HEATING OR DEFROSTING

Figures 9and 10 ,

The most likely causes of insufficient heating
outside the heater system include a low coolant level,
a faulty thermostat, a partially or fully clogged heater
core or hose, an. obstruction to air circulation (often
under the front seat) or an air leak past a faulty seal
into the passenger compartment. For an orgamzed
diagnosis procedure, refer to Flgures 9 and 10.

HIGH OR LOW TEMPERATURE CONTROL -
EFFORT

Figure 11

A kinked control cable, a bmdmg valve or a faulty
control assembly are possible causes of excessive
temperature control lever effort. For an organized
diagnosis procedure and an effective "fix” for too little
temperature control effort, refer to Figure 11.

BLOWER NOISE

Figures 12 and 13

A constant air rush noise is typical of all heater
systems when operating on "HI” blower. Some systems
and modes may be worse than others. If possible, check
a similar vehicle to determine whether the noise is
typical or excessive. For diagnosis of excessive blower
noise, refer to Figures 12 and 13.

EXCESSIVE HEAT

The most likely cause of excessive heat from the
heater system is an out-of-adjustment temperature
control cable. Refer to "Temperature Control Cable
Adjustment” in this section. Other related causes of
excessive heat include a slipping self-adjusting clip at
the temperature control cable end, a loose control cable
sheath retainer or bracket at the bottom of the heater
assembly, or a binding or obstructed temperature air

“valve. A hot air leak from the engine compartment to

the blower inlet is also a remote possibility.

ON-VEHICLE SERVICE
ADJUSTMENTS AND REPAIRS

Temperature Control Cable Adjustment

The temperature control cable has a self-
adjusting sliding clip at the heater module end. To

- operate the self-adjusting feature, the temperature lever

in the control assembly should be moved briskly back
and forth from full “"COOL" to full "WARM." If the
clip requires adjustment, added effort may be required
to move the temperature lever through the final part
of its travel. When the temperature control cable
adjustment is correct, the temperature valve will be
heard hitting the stops at both extremes of lever travel.

REPLACEMENT PROCEDURES

Control Assembly and Vacuum Selector Valve
and/or Blower Switch

Figure 14

+-| Remove or Disconnect

1. Radio and heater control console trim plate
retaining screws (71).

2. Radio and heater control console trim plate (72).
3. Control assembly retaining screws (70).

4. Control assembly (2).

o Pull the control assembly (2) out far enough
to reach the vacuum, electrical and
temperature control cable connections.

5. Blower switch connector.

Control assembly dial lamp wire connector.

7. Vacuum harness connector at the vacuum
selector valve.

8. Temperature control cable from the control
assembly (2).

o
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INSUFFICIENT HEATING OR DEFROSTING

" CHECK FOR LOW COOLANT LEVEL, LOOSE OR WORN BELTS, LEAKING
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HEATER OUTPUT HEATER OUTPUT
TEMPERATURE CORRECT. TEMPERATURE LOW.
CONTINUED

MCO0009-1A-F-RP

Figure 9 - Insufficient Heating or Defrosting Diagnostic Procedure (1 of 2)
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INSUFFICIENT HEATING OR DEFROSTING (Continued)

HEATER OUTPUT ~ HEATEROUTPUT CHECK FOR AIRFLOW
TEMPERATURE CORRECT. TEMPERATURE LOW. OBSTRUCTIONS AT
BLOWER INLET AND
PLENUM.
I
CHECK VEHICLE FOR WITH THE IGNITION SWITCH “OFF.” MOVE| [ no 0BSTRUCTION
COLD AIR LEAKS AT COWL, THE TEMPERATURE LEVER TO FULL AT Bng,EURC,NfETS
HEATER CASE AND “COLD,” THEN RAPIDLY TO FULL “HOT." OR PLENUM.
VENTS. CHECK UNDER LISTEN FOR VALVE SLAM BEFORE THE
SEAT FOR OBSTRUCTIONS. END OF CONTROL LEVER TRAVEL.
—
| NOVALVE SLAM. | | vALvEsLam. | WITH THE BLOWER ON
| | “HIGH,” MOVE THE TEMP-
ERATURE LEVER FROM
CHECK THE TEMPERA- WITH THE TEMPERATURE FULL “WARM’’ TO FULL
TURE VALVE ADJUSTMENT, VALVE FULL “WARM,” START THE| | “COOL” AND LISTEN FOR
CABLES AND LINKAGE. VEHICLE. CHECK THE TEMPER- AIRFLOW CHANGE.
ADJUST TO FULL “WARM.” ATURE OF THE HEATER INLET T
CHECK FOR FULL ““COOL.” AND OUTLET HOSES BY FEEL. [
THE AIR TEMPERATURE
AROUND THE HOSES MUST Ngamg.gw
BE AT LEAST 85°F (24°C). :
—
HOT INLET AND WARM OUTLET. BOTH WARM. [ AIRFLOW CHANGE.
CHECK THE TEMPER-
CHECK THE THERMOSTAT REMOVE THE HOSES AT THE ATURE VALVE
FOR PROPER INSTALLA- HEATER CORE AND CHECK FOR ADJUSTMENT, CABLES,
TION AND SEATING. PROPER INSTALLATION. CONTROL AND LINKAGE.
I ADJUST TO FULL “WARM.”
[ 1 [ 1
[INcorrecT.| |CORRECT.] [commecT| | REVERSED. |
CHECK FOR AIRFLOW
REINSTALL REPLACE INSTALL PROPERLY gg?&,%%ﬂﬂg
AND RECHECK.| | THERMOSTAT. AND RETEST. BLOWER AND THE
SYSTEM OUTLETS.

BACK FLUSH HEATER
CORE, DRAIN AND
REPLACE COOLANT. RETEST.

1

f

BOTH HOSES
WARM.

s

HOT INLET AND WARM
OUTLET HOSES.

[ REPLACE HEATER CORE.

|

RETEST AND

VERIFY SYMPTOMS.

MCO0010-1A-F-RP

Figure 10 - Insufficient Heating or Defrosting Diagnostic Procedure (2 of 2)




HEATER SYSTEM 1A-11

TEMPERATURE CONTROL EFFORT

CHECK TEMPERATURE
CONTROL EFFORT.
I
EFFORT TOO LOW.
[ EXCESSIVE EFFORT. | 2:319(;513 TEMPERATURE VALVE
. MOVES ON HIGH BLOWER.

| NO CONTROL PROBLEM. |

CHECK CABLE FOR ROUTING, AKINK,
WIRING INTERFERENCE OR OTHER INSTRUMENT

PANEL INTERFERENCE.

I

REPLACE CABLE WITH A LONGER
CABLE AND ADD ALOOP TO THE
CABLE ROUTING TO INCREASE
CONTROL EFFORT. CHECK

INSTRUMENT PANEL
[ 1 INTERFERENCES
[ PROBLEM NOT FOUND. PROBLEM FOUND. | WITH NEW CABLE ROUTING TO
INSURE PROPER OPERATION.
REMOVE CABLE REPAIR AS
FROM TEMPERATURE NECESSARY.
VALVE AND CYCLE
VALVE MANUALLY.
CHECK FOR VALVE
BINDING.
1
NO VALVE BIND. | VALVEBINDS. |
CHECK VALVE SEAL TO
CHECK FOR INSURE PROPER SEAL
CONTROL BINDING. INSTALLATION.
1
| conTROL BINDS.| | NOCONTROL | [GOODSEAL.| [ SEAL CAUSES BINDING. |
BIND.
REMOVE CABLE AND REINSTALL AND |_REPAIR AS NECESSARY. |
RECHECK CONTROL RECHECK CLEAR-
FOR BINDING. ANCES TO DASH Bl
COMPONENTS. CHECK TEMPERATURE VALVE

[ CONTROL BINDS.| | NO CONTROL BIND. |

FOR SHAFT ALIGNMENT, BENT
SHAFT OR VALVE, WARPED CASE.
REPAIR AS NECESSARY.

REPLACE
CONTROL.

| REPLACE CABLE(S). |

MCO0011-1A-F-RP

Figure 11 - Temperature Control Effort Diagnostic Procedure
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BLOWER NOISE

CHECK ALL ELECTRICAL CONNECTIONS AND GROUNDS FOR PROPER CONNECTIONS. IF IN
DOUBT, USE A VOLTMETER TO CHECK FOR CONSTANT VOLTAGE AT THE BLOWER MOTOR.

|

SIT IN THE VEHICLE WITH THE DOORS AND WINDOWS CLOSED. WITH THE IGNITION “ON”’
AND THE ENGINE OFF, START THE BLOWER ON “HIGH” IN “‘BI-LEVEL"” MODE
AND THE TEMPERATURE LEVER ON FULL “COOL.” CYCLE THROUGH BLOWER SPEEDS,
MODES AND TEMPERATURE VALVE POSITIONS TO FIND WHERE THE NOISE OCCURS
AND WHERE THE NOISE DOES NOT OCCUR. TRY TO DEFINE THE TYPE OF NOISE: AIR
RUSH, WHINE, TICK/CLICK, SQUEAL/SCREECH, FLUTTER, RUMBLE OR SCRAPE. CHECK
ANOTHER VEHICLE IF POSSIBLE (SAME MODEL) TO DETERMINE IF THE NOISE IS TYPICAL.

1

| 1 1
NOISE IS CONSTANT BUT NOISE IS ONLY AT START-UP | | NOISE IS CONSTANT AT HIGH
LESSENS WITH BLOWER OR IS INTERMITTENT. MAY BLOWER SPEEDS IN CERTAIN
SPEED REDUCTION. OCCUR AT COLD AMBIENTS MODES BUT CAN BE ELIMI-
TYPICAL NOISES ARE AND LOW BLOWER SPEEDS. NATED AT LOWER BLOWER
WHINE, TICK/CLICK, TYPICAL NOISE IS AN OBJECT- | | SPEEDS OR IN OTHER MODES.
FLUTTER OR SCRAPE. IONABLE SQUEAL/SCREECH. TYPICAL NOISES ARE
r T FLUTTER OR RUMBLE.
| REFER TO FIGURE 13.
CHECK FOR MOTOR AND FAN VIBRATION AT EACH
BLOWER SPEED BY FEELING THE BLOWER ARMATURE.
|
| 1
[ NO EXCESS VIBRATION. | [ VIBRATION EXCESSIVE.
[
REMOVE BLOWER MOTOR AND FAN
ASSEMBLY AND CHECK FOR
FOREIGN MATERIAL AT THE
ORIFICE OF THE BLOWER INLET.
[ - 1
PROBLEM PROBLEM
FOUND. STILL EXISTS.
1
REPAIR OR EXAMINE BLOWER FAN FOR WEAR
REPLACE AS SPOTS, CRACKED BLADES OR
NECESSARY HUB, LOOSE FAN RETAINING
AND RECHECK. NUT AND ALIGNMENT. EXAMINE
BLOWER CASE FOR WEAR SPOTS.
[ l 1
| PROBLEM STILL EXISTS. | [ PROBLEM FOUND |
|
[ LUBRICATE MOTOR. | REPAIR OR
F ) REPLACE AS
NECESSARY
PROBLEM PROBLEM
STILLEXISTS. FOUND AND RECHECK.
CONTINUED

MC0012-1A-F-RP

Figure 12 - Blower Noise Diagnostic Procedure (1 of 2)
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BLOWER NOISE (Continued)

CONTINUED NOISE IS CONSTANT AT HIGH
BLOWER SPEEDS IN CERTAIN
: MODES BUT CAN
REPLACE MOTOR AND FAN BE ELIMINATED AT LOWER
ASSEMBLY AND RECHECK. BLOWER SPEEDS OR IN
- I — OTHER MODES.
PROBLEM PROBLEM
FOUND STILL EXISTS.
1
IF NOISE IS A CLICK/TICK OR
WHINE, TRY A SECOND NEW
MOTOR.
1 L . |
PROBLEM PROBLEM
FOUND STILLEXISTS
REINSTALL ORIGINAL
MOTOR.
[
ON “HIGH’’ BLOWER, CHECK
FULL “WARM” TO FULL “COOL”
TEMPERATURE POSITIONS
IN ALL MODES. -
I . | ]
NOISE IN ALL NOISE IN NOISE IN ALL
MODES AND ALL MODES TEMPERATURE
IN ALL BUT NOT ALL POSITIONS BUT
TEMPERATURE TEMPERATURE NOT IN ALL MODES.
POSITIONS. POSITIONS.
1 .
CHECK SYSTEM CHECK TEMPERA- CHECK DUCT(S) OF NOISY MODE(S)
FOR OBSTRUC- . TURE VALVE FOR OBSTRUCTIONS. REMOVE IF
TIONS OR FOREIGN SEALS. REPAIR DISCOVERED. CHECK SEALS OF
MATERIALS BE- OR REPLACE AS SUSPECTED MODE AIR VALVE(S).
TWEEN THE FAN NECESSARY AND REPAIR OR REPLACE AS
AND THE TEMPER- RECHECK. NECESSARY AND RECHECK.
ATURE VALVE.
REMOVE, REPAIR
OR REPLACE AS
NECESSARY AND
RECHECK.

MCO0013-1A-F-RP

Figure 13 - Blower Noise Diagnostic Procedure (2 of 2)




1A-14 HEATER SYSTEM

e Pull the temperature control cable clip from
the control assembly (2).

e Slip the temperature control cable loop off
the lever.

9. Vacuum selector valve, if necessary.

® Remove two retaining screws and remove
the vacuum selector valve.

10. Blower switch, if necessary.

o Remove the blower switch knob and the
retaining clip from the shaft of the blower
switch.

Remove the blower switch.

[}
Inspect
[ J

Electrical terminals for corrosion. Remove the
corrosion or replace the component as necessary.

e Temperature and mode levers for freedom of
movement. Lubricate, repair or replace as
necessary.

e Temperature control cable for kinks, binding and
other damage. Adjust, repair or replace as
necessary.

< ¢| Install or Connect

NOTICE: See "Notice” on page 1A-1 of this
section.
1. Blower switch, if removed.

e Hold the blower switch in position and
install the retaining clip. K

o Install the blower switch knob.

2. Vacuum selector valve and retaining screws, if
removed.

3. Temperature control cable.
o Slip the temperature control cable loop into
position on the lever arm.
e Press the temperature control clip into the
slot in the control assembly (2).
4. Vacuum harness connector to the vacuum
selector valve._‘:.,;._'.;}

5. Control assembly dial lamp wire connector cable
clip to the instrument panel wiring harness.

6. Blower switch connector.
Control assembly (2).
8. Control assembly retaining screws (70).

o Install the lower right screw (70) first to
align the control assembly (2) properly.

@ Tighten

o Screws (70) to 1.4 N-m (12 Ib. in.).
9. Radio and heater control console trim plate (72).

10. Radio and heater control console trim plate
retaining screws (71).

Tighten

o Screws (71) to 1.4 N-m (12 Ib. in:).

e Test the operation of the temperature lever, the
mode lever and the blower switch.

=

Control Assembly Lamp Bulb
Figure 14

+-| Remove or Disconnect

1. Radio and heater control console trim plate
retaining screws (71).

2. Radio and heater control console trim plate (72).
3. Control assembly retaining screws (70).
4. Control assembly (2).

o Pull the control assembly (2) out far enough
to reach the control assembly lamp bulb
socket.

5. Lamp bulb and socket.
6. Bulb from socket.
e Pull the bulb straight out from the socket.

I_lf_ Inspect

e Control assembly lamp bulb socket for corrosion
and damage. Clean or replace as necessary.

2 | CONTROL ASSEMBLY
SCREW
SCREW

HEHED
=[O

2| TRIMPLATE

MCO0014-1A-F-RP

Figure 14 - Control Assembly Removed
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® Wires for damage and secure connection to the
bulb socket. Repair or replace as necessary.

= ¢ Install or Connect

NOTICE: See "Notice” on page 1A-1 of this
section.
1. New bulb. _
e Push the bulb straight into the socket.
2. Bulb and socket.
Control assembly (2).
4. Control assembly retaining screws (70).

o [Install the lower right screw (70) first to
align the control assembly (2) properly.

[&] Tighten

o Screws (70) to 1.4 N-m (12 Ib. in.).
5. Radio and heater control console trim plate (72).

6. Radio and heater control console trim plate
retaining screws (71).

@ Tighten

o Screws (71) to 1.4 N-m (12 1b. in.).

o Test the operation of the control assembly lamp
bulb.

w

Temperature Control Cable
Figures 14 and 15

= =d
A I 4

Remove or Disconnect

1. Right sound insulator. Refer to INSTRUMENT
PANEL, CLUSTER AND CONSOLE (SEC.
8C).

2. Temperature control cable (5) at the heater
module (1).

e Remove the push nut retainer (16) holding
the cable adjusting clip to the temperature
valve lever pin.

e Disengage the cable clip from the slot in the
heater module (1).

3. Radio and heater control console trim plate
retaining screws (71).

Radio and heater control trim plate (72).
Control assembly retaining screws (70).
6. Control assembly (2).

o Pull the control assembly (2) out far enough
to reach the temperature control cable
connection.

7. Temperature control cable push nut retainer (16).
8. Temperature control cable (5).

e Pull the temperature control cable clip from
the control assembly (2).

e Slip the temperature control cable loop off
the lever arm.

Al

Install or Connect

¥
*

NOTICE: See "Notice” on page 1A-1 of this
section.

1. Temperature control cable (5) to the control
assembly (2).

e Slip the temperature control cable loop into
position over the lever arm.

e Press the temperature control cable clip into
the slot in the control assembly (2).

2. Temperature control cable push nut retainer (16).
Control assembly (2).
4. Control assembly retaining screws (70).

o Install the lower right screw (70) first to
align the control assembly (2) properly.

[R] Tighten

o Screws (70) to 1.4 N'm (12 1b. in.).
5. Radio and heater console control trim plate (72).

6. ‘Radio and heater console control trim plate
retaining screws (71).

Tighten

e Screws (71) to 1.4 N*m (12 Ib. in.).

7. Temperature control cable (5) at the heater
module (1).

o Fit the cable self-adjusting clip onto the
temperature valve lever pin.

e Snap the cable clamp into the slot in the
heater module (1).

‘e Install the push nut retainer (16) to the
temperature valve lever pin.

8. Right sound insulator. Refer to INSTRUMENT
PANEL, CLUSTER AND CONSOLE (SEC.
8C).

Adjust

e Temperature control- . cable. Refer to
“Temperature Control Cablé Adjustment” in this
section. -

w

Blower Motor Resistor Assémbly

Figure 16

&= b

+-| Remove or Disconnect

o Remove the key from the ignition to assure that
the switch will remain "OFF.”

1. Air conditioning wiring harness connector at the
blower motor resistor assembly (22).

Resistor assembly retaining screws (19).
Blower motor resistor assembly (22).

g

T w
|-

Install or Connect

NOTICE: See "Notice” on page 1A-1 of this
section.
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HEATER SYSTEM

CONTROL ASSEMBLY
TEMPERATURE CONTROL CABLE
RETAINER

MCO0016-1A-F-RP

Figure 15 - Temperature Control Cable

Blower motor resistor assembly (22) and .
retaining screws (19).

[2] Tighten

e Screws (19) to 2.0 N-m (18 Ib. in.).
Air conditioning wiring harness connector.

Test blower motor operation at all four speeds.

BLOWER ASSEMBLY

SCREW

RESISTOR ASSEMBLY

MCO0017-1A-F-RP

Figure 16 - Resistor Assembly Removed

Blower Motor and Fan

Figure 17

e =b

D e 4

1.

B w

Remove or Disconnect

Remove the key from the ignition switch to
assure that the switch will remain "OFF.”

Diagonal fender brace at the right rear corner of
the engine compartment, if necessary.

o Remove the two bolts and remove the brace.

Air conditioning wiring harness connectors at the
blower motor power and ground terminals.

Blower motor cooling tube (51).
Blower motor attaching screws (50).
Blower motor (6).

e Pull the blower motor (6) forward carefully
to avoid distorting the blower fan (14).

o Work the blower motor fan (14) up and out
of the engine compartment.

Blower fan (14), if necessary.

e Remove the nut from the blower motor
shaft.

e Remove the blower fan (14) and washer.
Inspect

Blower motor terminals for corrosion. Clean
corrosion from the terminals or replace the
blower motor (6) as necessary.

Flange of the blower motor (6) for damage or
distortion that could cause an air leak. Repair as
necessary.
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>+

.

Blower fan (14) for damage and distortion.
Repair or replace as necessary.

Install or Connect

Blower fan (14) to blower motor shaft, if
removed.

o Install the washer and the blower fan (14)

to the blower motor shaft.

e Install the nut retaining the fan to the
blower motor shaft.

Blower motor (6).

e Guide the blower motor (6) and blower fan
(14) into position, being careful not to catch
the blower fan (14) on protruding parts.

Blower motor attaching screws (50).
Blower motor cooling tube (51).

Air conditioning wiring harness connectors at the
blower motor power and ground terminals.

Diagonal fender brace and bolts, if removed.
Check blower operation.

BLOWER MOTOR
BLOWER ASSEMBLY
BLOWER FAN
SCREW

COOLING TUBE

MCO0018-1A-F-RP

Figure 17 - Blower Motor and Fan Removed

Heater Wiring Harness
Figures 14 and 18

&

-
v

1.
2.

Remove or Disconnect

Battery ground cable.

Heater wiring harness connectors at the blower
motor resistor assembly (22), blower motor
power terminal and blower motor ground
terminal.

Screw (48), washer (47) and wiring harness
ground wire at the dash panel.

Nut (49) and wiring harness retaining clip.
Radio and heater control trim plate (72).

o Remove the 4 radio and heater control trim
plate screws (71).

e Remove the trim plate (72).
Control assembly retaining screws (70).
Control assembly (2).

e Pull the control assembly (2) out far enough
to reach the blower switch connector.

Blower switch connector.

1

¥

o Tie a pull cord to the blower switch
connector of the heater wiring harness (7)
to aid installation.

e Tie a pull cord to the instrument panel
wiring harness power feed connector to aid
installation.

Instrument panel wiring harness power feed
connector.

Heater wiring harness (7).

e From the engine compartment, carefully
work the heater wiring harness grommet
free from the dash panel.

o Carefully pull the heater wiring harness (7)
through the dash panel into the engine
compartment.

o Untie the pull cord from the blower switch

connector and remove the heater wiring
harness.

[!EI Clean

e Original sealer from the heater wiring harness

grommet and the hole in the dash panel.

Inspect

e Connectors for corrosion, loose terminals and

other damage. Clean, repair or replace as
necessary.

Exposed wires for cracked insulation, broken
strands and other damage. Repair or replace as
necessary.

Wiring harness loom for breaks and other signs
of major damage. Replace if necessary.

Install or Connect

NOTICE: See "Notice” on page 1A-1 of this
section.

From the engine compartment, tie the pull cord
to the blower switch connector of the new or
repaired heater wiring harness (7).

Work the pull cord, blower switch connector and
rear portion of the wiring harness (7) through the
dash panel and into the passenger compartment.
Wiring harness grommet.
e Apply fresh approved
grommet.
e Press the grommet firmly in place in the
dash panel.
Heater wiring harness connectors at the blower
motor resistor assembly (22), blower motor
power terminal and blower motor ground
terminal.
Washer (47), wiring harness ground wire
connector and screw (48) at the dash panel.

@ Tighten

o Screw (48) to 4.5 N*m (40 1b. in.).
Wiring harness retainino clin and nut (49).

sealer to the
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@ Tighten

e Nut (49) to 2.0 N-m (18 Ib. in.).

5. Instrument panel wiring harness power feed
connector.

o Pull the power feed connector to an
accessible position with the pull cord.

e Pull the heater wiring harness blower
switch connector to an accessible position
with the pull cord.

e Connect the instrument panel wiring
harness power feed connector to the heater
wiring harness connector.

e Untie and discard both pull cords.

6. Blower switch connector.
7. Control assembly (2).
8. Control assembly retaining screws (70).

e Install the lower right screw (70) first to
align the control assembly (2) properly.

[&] Tighten

o Screws (70) to 1.4 N'm (12 1b. in.).
9. Radio and heater control trim plate (72).

e Hold the trim plate (72) in position and
install the four trim plate screws (71).

Tighten

o Screws (71) to 1.4 N-m (12 Ib. in.).
10. Battery ground cable.
o Test blower motor operation at all three speeds.

Air Distributor and Instrument Panel Air Outlet
Ducts

Refer to INSTRUMENT PANEL, CLUSTER
AND CONSOLE (SEC. 8C).

Floor Air Outlet Duct

Refer to INSTRUMENT PANEL, CLUSTER
AND CONSOLE (SEC. 8C).

Side Window Defogger Ducts

Refer to INSTRUMENT PANEL, CLUSTER
AND CONSOLE (SEC. 8C).

Air Deflectors

A heater system air deflector can be removed by
prying on one side of the deflector with a small thin-
blade screwdriver to pop it out. The deflector can be
installed by pressing it into place.

Vacuum Hose Harness
Figure 19

b=d

+-| Remove or Disconnect

1. Left and right sound insulators. Refer to
INSTRUMENT PANEL, CLUSTER AND
CONSOLE (SEC. 8C).

2. Control assembly (2). Refer to "Control
Assembly and Vacuum Selector Valve and/or
Blower Switch” in this section.

3. Vacuum hose connectors at
actuators.

e Trace each vacuum hose to its actuator on
the heater module (1), noting its routing for
reference during installation.

o Disconnect the connector at each actuator
by sliding the tab of the plastic retainer past
the L-shaped bend in the actuator vacuum
tube. Then slide the hose connector off the
tube while continuing to hold the tab back
against the body of the connector.

o Disconnect the hose connector at the air
inlet opening cover for the plenum in the
cowl panel.

4. Main harness segment connector from the engine
compartment harness segment connector.

5. Main harness segment from the retaining clip.
(66).

6. Main harness segment.

7. Engine compartment
necessary.

o Disconnect the vacuum hose at the vacuum
line T-fitting.

o Work the vacuum hose through the heater
wiring harness loom.

o Carefully push the vacuum harness
grommet through the wiring harness
grommet in the dash panel until it is free.

e Work the engine compartment harness
through the hole in the wiring harness

the vacuum

harness segment, if

grommet until the vacuum hose is
completely  inside  the  passenger
compartment.

o Remove the engine compartment harness
segment from the passenger compartment
side of the dash panel.

Inspect

o Vacuum hoses for leaks by attempting to blow
through the hose while covering the opposite end
with a fingertip. Replace any hose that leaks.

e Vacuum switches and connecting hose at the
control assembly for leaks and proper function.
Replace faulty components.

- ¢ Install or Connect

1. Engine harness segment, if

removed.

e Guide the vacuum supply hose through the
wiring harness grommet.

o Work the hose through the wiring
harness grommet until the vacuum
harness grommet enters the hole in the
wiring harness grommet.

e Continue pressing the vacuum harness
grommet in until its flange touches the
wiring harness.

compartment
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GROMMET

BLOWER MOTOR POWER
TERMINAL

BLOWER MOTOR GROUND
TERMINAL

EI BLOWER SWITCH
CONNECTOR

CONTROL ASSEMBLY
E BLOWER MOTOR
HEATER WIRING HARNESS

RESISTOR ASSEMBLY 7
WASHER

SCREW
NUT <\&
_—

MCO0019-1A-F-RP

Figure 18 - Heater Wiring Harness
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@ Connect the vacuum supply hose to the
vacuum source.

2. Main ‘harness segment
compartment harness segment.

3. Vacuum harness (67) to the clip (66) at the top
of the air condltlomng module.

4, Vacuum hose connectors to the vacuum
actuators and air inlet opening cover.

e To install a vacuum hose connector, bend
- the retaining tab of the plastic connector
back flush against the end of the connector
and hold it there while slipping the tab
connector onto the vacuum actuator tube.
When the connector is fully seated, pull the
retaining tab over the L-shaped bend in the
tube to hold the hose connector in place:

5. Control assembly (2). Refer to "Control
Assembly and Vacuum Selector Valve and/or
Blower Switch” in this section.

6. Left and right sound insulators. Refer to
INSTRUMENT PANEL, CLUSTER AND
CONSOLE (SEC. 8C). :

to - the

Vacuum Tank .

The vacuum tank that supplies the -heater
vacuum system is a ball-shaped tank under the canister
tray by the left front fender.

N
.

| Remove or Disconnect

e Raise and suitably support the vehicle. Refer to
GENERAL INFORMATION (SEC. 0A).

engine '

1. Left lower fender brace.
Vacuum lines.

3. Two mounting screws from the top of the canister
tray.

4. Vacuum tank.

e Do not lose the two spring nuts on the
mounting bracket.

¥
4

Install or Connect

NOTICE: See "Notice” on page 1A-1 of this
section.

1. Vacuum tank and mounting screws.

[&] Tighten

e Screws to 5.0 N-m (44 Ib. in.).
2. Vacuum lines.
3. Left lower fender brace.
e Lower the vehicle.

Defroster Valve and/or Lower Mode Valve
Vacuum Actuators

Figure 19

e ud
Al

2| Remove or Disconnect

1. Left sound insulator. Refer to INSTRUMENT
PANEL, CLUSTER AND CONSOLE (SEC.
8C).

2. Vacuum hose connector at the defroster valve
actuator (25) and/or the lower mode valve
actuator (24).

VACUUM HARNESS CONNECTORS, MAIN HARNESS
TO ENGINE COMPARTMENT HARNESS

[24]
E] MOQULE s -
CONTROL ASSEMBLY - o .
'UPPER MODE VALVE ACTUATOR

LOWER MODE VALVE ACTUATOR
DEFROSTER VALVE ACTUATOR
cuip

VACUUM HARNESS

MCO0020-1A-F-RP

Figure 19 - Vacuum Harness
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e Disconnect the vacuum hose connector by
sliding the tab of the connector past the L-
shaped bend in the actuator vacuum tube.
Then slide the hose connector off the tube
while continuing to hold the tab back
against the connector end.

3. Defroster valve actuator (25) and/or lower mode
valve actuator (24).

e Remove two nuts.
o Disconnect the linkage from the actuator.

< ¢| Install or Connect

1. Defroster valve actuator (25) and/or lower mode
valve actuator (24), if removed.

e Connect the linkage to the actuator.
e Install the two mounting nuts.
2. Vacuum hose(s).

o Install the blue hose to the defroster valve
actuator (25) and/or the tan hose to the
lower mode valve actuator (24).

o Connect the vacuum hose connector by
bending the tab of the connector back flush
against the end of the connector and holding
it there while slipping the tab and the
connector onto the vacuum actuator tube.
When the connector is fully seated, pull the
tab over the L-shaped bend in the tube to
hold the connector in place.

3. Left sound insulator. Refer to INSTRUMENT
PANEL, CLUSTER AND CONSOLE (SEC.
80).

Upper Mode Valve Vacuum Actuator
Figure 19

1. Instrument panel. Refer to INSTRUMENT

PANEL, CLUSTER AND CONSOLE (SEC.

8C).
2. Vacuum hose connector at the upper mode
actuator (23).

o Disconnect the vacuum hose connector by
sliding the tab of the connector past the L-
shaped bend in the actuator vacuum tube.
Then slide the hose connector off the tube
while continuing to hold the tab back
against the connector end.

3. Upper mode actuator (23).

e Remove two nuts.

o Disconnect the linkage from the actuator.

= 4| Install or Connect

1. Upper mode actuator (23).
e Connect the linkage to the actuator.
o Install the two nuts. \
2. Vacuum hose.
e Install the red hose to the upper mode
actuator (23).

o Connect the vacuum hose connector by
bending the tab of the connector back flush

against the end of the connector and holding
it there while slipping the tab and the
connector onto the vacuum actuator tube.
When the connector is fully seated, pull the
tab over the L- shaped bend in the tube to
hold the connector in place.

3. Instrument panel. Refer to INSTRUMENT
PANEL, CLUSTER AND CONSOLE (SEC.
8C).

Heater Hoses and Pipes

Figures 20 and 21

The heater core inlet tube (60) and outlet tube
(61) extend forward from the dash panel next to the
heater module. The heater core inlet tube (60) is
toward the right side of the vehicle from the heater core
outlet tube (61).

On the 3.1L V6 engine, the heated coolant supply
for the heater comes from a fitting at the front of the
lower inlet manifold, just below the throttle body air
inlet. A pipe (65) from the fitting extends across the
front of the engine and connects to a heater inlet hose
(62) that leads to a pipe (64) mounted on the right side
rail in the engine compartment. The rear end of the
pipe (64) is connected to a short inlet hose (62) that
leads to the heater core inlet tube (60). The fitting on
the pipe (65) across the front of the engine has two hose
nipples that connect to short inlét and outlet hoses
which heat the fuel injection system throttle body air
inlet.

On V8 engines; the heated coolant supply for the
heater comes from a fitting at the rear of the intake
manifold of the LO3 engine with throttle body fuel
injection, or from the right side of the throttle body air
inlet of the LB9 and L98 engines. The LB9 and L98
engines have a long heater. inlet hose (62) from the
heater core inlet tube (60) to a short L-shaped pipe (58)
and a short hose that connects to the throttle body
fitting. The LO3 engine has a short inlet hose (62) that
connects the intake manifold fitting directly to the
heater core inlet tube (60).

On all engines, the heater core outlet tube (61)
discharges coolant to a short heater outlet hose (63)
that is connected to a pipe (56 or 64) mounted on the
right side rail in the engine compartment. On the V6
engine, the forward end of the pipe (64) is connected
to an outlet hose (63) that crosses in front of the engine
and feeds the coolant into the engine coolant pump. On
V8 engines, the forward end of the pipe (56) on the side
rail is connected to an outlet hose (63) that feeds the
coolant into the right tank of the radiator (57). On V§
engines that have an external oil cooler (78), the outlet
hose (63) is connected to the oil cooler inlet pipe. After
passing through the oil cooler (78), the coolant goes
through the oil cooler outlet pipe and an outlet hose
(63) to the right tank of the radiator (57).

The hoses are attached at each end with a spring
tension clamp (59).

&=

+-| Remove or Disconnect

1. Engine coolant.
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e Drain enough coolant into a clean container
to lower the coolant level below the level of
the lowest heater hose fitting.

NOTICE: The heater core can be damaged if
excessive force is applied on the core tubes during
hose removal.

2. Inlet hose (62) and outlet hose (63).

o Squeeze the clamp ends and slide the clamps
(59) away from the fittings and beyond the
end of the fitting, pipe (56, 58, 64, 65) or
tube.

o Remove the inlet hose (62) or outlet hose
(63) by twisting and pulling. If the hose will
not come off the heater core inlet tube (60)
or outlet tube (61) easily with this method,
cut off the hose forward of the heater core
tube. Then cut the hose remaining on the
core tube lengthwise to remove it.

o Remove and discard the hose clamps (59) if
the hose (62 or 63) is to be reused.

3. Pipe(s) (56 or 64) from side rail, if necessary.

® Remove the retaining screw (68) from the
pipe retainer and remove the pipe (56 or 64)
and retainer as an assembly.

4. Front pipe (65) (V6 engine), if necessary.

o Disconnect the two throttle body heater
hoses at the front pipe connector.

o Remove and discard the hose clamps (59) if
the hoses are to be reused.

e Disconnect the front pipe connector and
discard the O-ring (55).

® Remove the pipe attaching screw at the rear
of the generator bracket and remove the

pipe (65).
+| Install or Connect

NOTICE: See "Notice” on page 1A-1 of this
section.

1. Front pipe (65) to the V6 engine, if removed.
® Loosely install the pipe attaching screw
holding the pipe to the rear of the generator
bracket.
o Using a new O-ring (55), loosely install the
pipe connector to the fitting in the lower
inlet manifold.

Tighten

e Pipe connector nut to 23 N-m (17 Ib.
ft.) while holding the fitting with a
second wrench.
e Pipe attaching screw to 10 N-m (89 Ib.
in.).
o Connect the two throttle body heater hoses to the
nipples on the pipe connector.
2. Pipe(s) (56 or 64) to the side rail, if removed.

e Loosely install the pipe(s) (56 or 64) with
the retaining screws (68).

Tighten

e Screws (68) to 1.4 N-m (12 Ib. in.).
3. Heater hose(s).

o Cut the replacement hose(s) to the same
length as the original hose(s), if necessary.

e Apply rubber lubricant to the inside
diameter of the hose(s), if desired.

o Squeeze the clamp ends and slip a new hose
clamp (59) over one end of the heater hose.
Push the hose onto the pipe (56, 58, 64 or
65) or fitting with a twisting motion. The
hose end should be 1.0 mm (0.04 inch) away
from touching the nearest surface (dash
panel, fitting hex head, etc.).

o Install the clamp (59) beyond any bead
around the pipe (56, 58, 64 or 65) or fitting,
but not closer than 3.0 mm (0.12 inch) to
the nearest surface (dash panel, fitting hex
head, etc.).

o Repeat the hose and clamp installation
procedure at the other end of the hose.

4. Engine coolant.

e Use the coolant drained earlier only if it is
uncontaminated. Discard contaminated
coolant and add fresh 50/50 coolant and
water mixture.

Inspect

o Be sure the installed hose does not sag or rub
against other components. Adjust or support the
hose as necessary to correct the hose position.

o Operate the engine and check the hose
installation for leaks.

o Check the coolant level after the engine has been
warmed up. Add coolant as necessary.

Heater Core
Figures 20 through 22

e D

+-| Remove or Disconnect

1. Engine coolant.

e Drain engine coolant into a clean container
to lower the coolant level below the level of
the lowest heater hose connection at the
engine.

NOTICE: The heater core can be damaged if too
much force is applied to the heater core pipes
during hose removal.

2. Heater inlet hose (62) and outlet hose (63) at the
heater core tubes.

e Squeeze the clamp ends and slide the clamps
(59) beyond the end of the heater core tubes.

e Remove the hoses by twisting and pulling.
If a hose will not come off the heater core
tube easily with this method, and if it is
possible that the heater core may be
repairable, cut off the hose forward of the
heater core tube. Then cut the hose
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Figure 20 - Heater Hoses and Pipes (V6 Engine) :

remaining on the core tube lengthwise to 5. Clamp (73) and core shroud screws (41).
remove 1t. 6. Rear case (77) to the heater module (1).

o Remove and discard the hose clamps (59) if
the hose is to be reused.

Instrument panel. Refer to INSTRUMENT
PANEL, CLUSTER AND CONSOLE (SEC.
8C).

Console. Refer to INSTRUMENT PANEL,
CLUSTER AND CONSOLE (SEC. 8C).

Screws (42) from the top, bottom and right side
flanges of the rear case (77).

Rear case (77) from the heater module (1).
Core shroud screws (41) and clamp (73).

Core shroud (76), heater core (9) and heater core
mounting strap (74) as an assembly.

Heater core mounting strap (74).

Heater core (9) from the core shroud (76).
Shroud seal (37) from the shroud (76).
Heater core seal (75), if necessary.

Install or Connect

Heater core seal (75), if removed.

Heater core (9) and heater mounting strap (74) to
the core shroud (76).

Shroud seal (37) to the shroud (76).

Heater core (9), heater mounting strap (74) and
core shroud (76) as an assembly to the interior of
the heater module (1).

e Carefully guide both heater core tubes into
position at the holes in the dash panel.

o Replace the original rear case flange sealer
with fresh sealer.

Rear case flange mounting screws (42).

Console. Refer to INSTRUMENT PANEL,
CLUSTER AND CONSOLE (SEC. 8C).

Instrument panel. Refer to INSTRUMENT
PANEL, CLUSTER AND CONSOLE (SEC.
8C).

Heater inlet hose (62) and outlet hose (63) to the
heater core tubes.

e Apply rubber lubricant to the inside of the
hoses, if desired.

o Squeeze the clamp ends and slip a new hose
clamp (59) over the end of each hose and
push the hose onto the heater core tube with
a twisting motion. The hose end should be
1.0 mm (0.04 inch) away from the surface
of the dash panel.

e Install the clamp (59) beyond the bead on
the end of the heater core tube, but not
closer than 3.0 mm (0.12 inch) to the
surface of the dash panel.

Engine coolant.

e Use the coolant drained earlier only if it is
uncontaminated. Discard contaminated
coolant and add fresh 50/50 coolant and
water mixture.

e Operate the engine and check for leaks at
the heater core tubes. Tighten the hose
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Figure 21 - Heater Hoses and Pipes (V8 Engines)
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clamp screw a bit at a time as necessary to ® Check the coolant level after the engine has
stop a leak. been warmed up. Add coolant as necessary.

[1] mopuLe CLAMP
[o] HeaTercore STRAP
SEAL SEAL
SCREW SHROUD
SCREW REAR CASE

MC0023-1A-F-RP

Figure 22 - Heater Core Removed

SPECIFICATIONS
FASTENER TORQUE SPECIFICATIONS
Control Assembly Retaining SCrew ........ccceeveereenieinieniiinnennenieneeneeseeeneees 1.4 N-m (12 Ib. in.)
Radio and Heater Control Console Trim Plate Retaining Screw................ 1.4 N'm (12 Ib. in.)
Blower Motor Resistor Assembly Retaining Screw .......cocccccevvenenciecneenene 20N-m (18 Ib. in.)
Heater Wiring Harness Ground Wire Connector SCrew .........ccccoevveeeee 4.5 N-m (40 Ib. in.)
Heater Wiring Harness Retaining Clip Nut ........ccoovvninininnniiinnn 2.0 N'm (18 1b. in.)
Vacuum Tank Mounting SCIeW .........ccccoceeverinirrienenenienenenceeseevenennees 5.0 N-m (44 Ib. in.)
Front Heater Pipe Connector Nut (LHO V6 Engine).......coccecevvvvveencnecnnnne. 23 N'm (17 Ib. ft.)
Front Heater Pipe Attaching Screw
(at Generator Bracket, LHO V6 Engine) ........cccoocrvveriiniiiniiiniincennnnn, 10 N*m (89 Ib. in.)
Heater Pipe Retaining Screw (at Right Side Rail) ......coccocvevienininvciiinennenn 1.4 N°m (12 Ib. in.)
ELECTRICAL
Fuse (In Fuse Block)
Blower Motor (Labeled "HTR-A/C") ....oovvveierinicieieieseneeteeeiesieeins 25 Amp. (White)
Control Assembly Dial (Labeled "INST LPS")...cccocvvvievinininciiniininininine 5 Amp. (Tan)

Control Assembly Dial Lamp Bulb NUmber ......c..ccccvviniiiiiinininiiiiiiice e 194
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SECTION 1B

MANUALLY CONTROLLED AIR
CONDITIONING

The following “Notice” applies to one or more steps in the assembly procedure of components in this portion
of the manual as indicated at appropriate locations by the terminology: “"NOTICE: See "Notice” on page 1B-1

of this section.”

NOTICE: When fasteners are removed, always reinstall them at the same location from which they were
removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If the correct
part number fastener is not available, a fastener of equal size and strength (or stronger) may be used. Fasteners
that are not reused, and those requiring thread locking compound will be called out. The correct torque value must
be used when installing fasteners that require it. If the above conditions are not followed, parts or system damage
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GENERAL DESCRIPTION
OVERVIEW

Figures 1 through 3

The optional manually controlled air
conditioning system delivers air that has been heated
or cooled and dehumidified for occupant comfort. It
also provides ram air ventilation, power ventilation,
windshield defrosting and side window defogging.

?
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VACUUM HARNESS
MODE LEVER
1 TEMPERATURE LEVER

G -1

KC0010-1B-F-RP
Figure 1 - Air Conditioning Module and Air Inlet
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Compressor Mounting Bracket .................. 1B-56
SpPecifications ........ccoccerveenirseerreeneeneenenie e 1B-58
Special TOOIS ......ccoevvevveerieiiiierrcineneicenennens 1B-59
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Figure 2 - Air Conditioning Control Assembly Dial

During most operating conditions, fresh outside
air is drawn into the air conditioning module (9) by the
blower (6). Additional outside air, called ram air, also
may be forced into the air conditioning module (9) by
the forward movement of the vehicle.

Within the air conditioning module (9), the air is
pushed by the blower (6) through the evaporator (7).
For air conditioning or defroster operating modes, the
evaporator (7) is chilled almost to freezing by the
engine-driven air conditioning refrigeration system. As
a result, the evaporator (7) cools all of the air going
through the air conditioning module (9). The cooling
effect causes most of the moisture in the air to condense
on the evaporator core fins and drain away,
dehumidifying the air.

From the evaporator (7), some or all of the air
may pass through the heater (8) which is warmed by
a flow of hot engine coolant. Any of the air which is
not to be heated will bypass the heater (8) and be mixed
with the heated air before being guided to the proper
air duct(s) for the selected operating mode.

When the maximum air conditioning mode is
selected, the flow of engine coolant through the heater
(8) is shut off to prevent any heating of the airflow
before it is discharged. Most of the air entering the
blower (6) during this mode is taken from inside the
passenger compartment where the air is likely to be
much cooler than outside air in very hot weather. Only
outside air is used in all other operating modes.

For heater-only or ventilation modes, the
refrigeration system is shut off so cooling is not
provided. The amount of heating is governed by the
proportions of the air directed through or around the
core of the heater (8) in the same manner as with air
conditioning.
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Figure 3 - Air Conditioning Module Schematic

The air conditioning control assembly (10) in the
console gives the operator a way to select the desired
operating mode, air temperature and blower speed
when the vehicle’s ignition is on and the engine is
running.

IDENTIFICATION OF CYCLING CLUTCH
ORIFICE TUBE (CCOT) TYPE SYSTEM

The Camaro manually controlled air
conditioning system is designated as a CCOT (cycling
clutch orifice tube) system. This designation refers to
two components of the refrigeration system. In this
system, the compressor clutch is cycled on and off to
control compressor operation and cause the evaporator
to remain just above freezing temperature for most
efficient cooling without icing.

An orifice, or restriction, within the expansion
tube is used to cause the refrigerant flowing through it
to expand and vaporize inside the evaporator. When it
vaporizes, the refrigerant absorbs heat and cools the air
flowing past the evaporator core fins. The functions of
the compressor clutch, the expansion tube and other

refrigeration system components are explained in more
detail under "Refrigeration System” in this section.

CONTROLS

Figures 1 through 6

Three controls in the control assembly (10) allow
a front seat occupant to operate the manually
controlled air conditioning system. The control
assembly (10) is in the console, just above the radio.

Temperature Lever

The temperature lever (13) is the lower horizontal
slide lever in the air conditioning control assembly
(10). The temperature lever regulates the temperature
of the air being discharged into the passenger
compartment from the air conditioning system. The
temperature lever (13) controls the position of an air
valve "door” called the temperature valve (2) in the air
conditioning module (9). The temperature valve (2)
governs the relative amounts of heated and unheated
or cooled air mixed and then discharged from the air
conditioning system. Full "WARM," full "COOL" or
any intermediate temperature mixture can be selected.
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Figure 4 - Operating Mode Airflow Distribution
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Mode Lever

The upper slide lever, called the mode lever (12),
regulates airflow from the outlets by controlling a
vacuum switch that routes engine vacuum to four
vacuum actuators at the air corditioning module (9).
The mode lever (12) also controls an electrical switch
that supplies power to operate the refrigeration system
and the blower (6) for specific mode selections.

A choice of seven operating modes can be selected
by sliding the mode lever (12) in its horizontal slot in
the control assembly (10). From left to right, the seven
modes are "OFF,” "MAX,” "NORM,"” "BI-LEVEL,”
"VENT,” "HEATER"” and "DEFROST.”

"OFF” Mode

When the mode lever (12) is in the "OFF”
position, electrical power is not supplied to the
refrigeration system or to the blower (6). A limited
flow of ram air, caused by forward movement of the
vehicle, may come from the defroster outlets, side
window defogger outlets, and floor air outlets. This is
the only mode in which the blower (6) does not operate.

"MAX" Mode

The "MAX" position of the mode lever (12)
provides maximum air conditioning. Electrical power
is supplied to the blower (6) and the refrigeration
system. Air from the passenger compartment is mixed
with a small amount of outside air as it enters the
blower (6). After being cooled by the evaporator (7),
the air is distributed through the center and outboard
instrument panel outlets.

In "MAX,” the system provides maximum
cooling and variable blower speed. This is the only
mode in which some air from the passenger
compartment is recirculated through the air
conditioning system. "MAX" operation is useful in
conditions of very high temperature and humidity, or
in areas where the outside air may have an
objectionable odor.

"NORM” Mode

The "NORM" position of the mode lever (12)-
provides the normal air conditioning operating mode
for most conditions. Electrical power is supplied to the
blower (6) and the refrigeration system. Outside air is
drawn in and conditioned before being directed
through the center and outboard instrument panel
outlets. Blower speed may be varied.

"BI-LEVEL" Mode

With the mode lever (12) in the "BI-LEVEL"
position, electrical power is supplied to the blower (6)
and the refrigeration system. Outside air is drawn in
and conditioned. Then the airflow is split between the
instrument panel outlets and the floor air outlets, with
a small amount going to the defroster outlets and the
side window defogger outlets. Blower speed may be
varied.

This air conditioning mode is useful if windows
fog up on the inside during warm weather.

"VENT” Mode

With the mode lever (12) in the "VENT”
position, electrical power to the refrigeration system is
cut off but the blower (6) will run as in the other
operating modes. Outside air is delivered through the
instrument panel outlets to ventilate the passenger
compartment. If preferred, the air may be warmed by
setting the temperature lever (13) to the desired
temperature.

This is one of two "ECONOMY"” modes, with
the refrigeration system shut off to conserve fuel.

"HEATER” Mode

With the mode lever (12) in the "HEATER”
position, the other "ECONOMY"” mode, electrical
power to the refrigeration system is cut off but the
blower (6) will run. Most of the airflow is directed to
the floor outlets with the small amount remaining

MODE LEVER POSITION
?'%B’g;‘,{f ACTUATOR OFF AIR CONDITIONING ECONOMY DEFROST
MAX | NORM | BI-LEVEL | VENT | HEATER
VACUUM INSIDE
AIR
AIR INLET .
NO VACUUM OULSR'DE OUTSIDE AIR
UPPER VACUUM AIR CONDITIONING cg:\?o.
MODE : -
* NO VACUUM HTR/DEF HTR/DEF HEATER/DEFROSTER
LOWER VACUUM AIR CONDITIONING
MODE -
NO VACUUM HTR/DEF HEATER/DEFROSTER
VACUUM FLOOR FLOOR FLOOR
DEFROSTER —
NO VACUUM DEFROSTER | oer. | DEF.
KC0051-1B-F-RP

Figure 5 - Vacuum-Actuated Component Operation
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being routed to the windshield defroster and the side
window defogger outlets. Blower speed may be varied
as in other operating modes.

The "HEATER"” mode is the normal selection
for cold weather operation unless the windshield must
be cleared of heavy frost.

"DEFROST” Mode

With the mode lever (12) in the "DEFROST”
position, electrical power is sent to the blower (6) and
the refrigeration system. When the outside
temperature is above approximately 4°C (40°F), the
refrigeration system will operate. This provides air that
has been dehumidified before it is warmed to the
desired temperature while passing through the heater
(8). The dryer air absorbs moisture that might
condense on the windshield more effectively than
humid air. At lower temperatures, the air can be
warmed but it will not be dehumidified. Because colder
air cannot hold as much moisture, the added moisture
removal is not necessary to assure efficient defrosting
at colder outside temperatures.

Most of the airflow is directed to the windshield
defroster outlets, with a much smaller amount going to
the floor outlets. The side window defogger outlets
receive the same air supply as in the "HEATER”
mode. Blower speed may be varied.

Blower Speed Control

With the ignition switch "ON,” the air
conditioning blower (6) runs in all mode lever positions
except "OFF.” Blower speed is controlled by a four-
position blower switch (11) at the left side of the air
conditioning control assembly (10). The blower switch
(11) provides a choice of a low blower speed, two
medium blower speeds and a high blower speed.

Electrical power is routed from the air
conditioning fuse (14) in the fuse block (15) to the
mode lever switch. The mode lever switch breaks the
circuit when the mode lever (12) is in the "OFF”
position, and closes the circuit to the blower switch
(11) in all other mode lever positions.

When the blower switch (11) is in "LO,” it closes
a circuit to the blower resistor assembly (17) that
routes the current through all three resistors. The
resistance causes the blower (6) to run at a low speed.

When the blower switch (11) is in either medium
speed position, it closes one of two circuits that bypass
either one or two of the three resistors in the blower
resistor assembly (17). As a result, the total resistance
in the circuit is reduced and the blower (6) runs at
faster speeds.

When the blower switch (11) is in “HI,"” it routes
current to the coil of the blower relay (18). This
energizes the relay (18), closing its contacts to send full
battery voltage to the blower (6). The full battery
voltage is supplied through a separate circuit that is
protected by a fusible link (16). This separate power
circuit is “hot” at all times and has the capacity to
handle the current demands of the blower (6) at high
speed.

The blower circuit is completed to ground
through the air conditioning harness and the engine
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BI-LEVEL
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**"HOT"’" IN RUN

[=1-]

“"HOT"" AT ALL TIMES FUSE
MODE LEVER SWITCH E FUSE BLOCK
E BLOWER FUSIBLE LINK
CONTROL ASSEMBLY RESISTOR ASSEMBLY
Eﬂ BLOWER SWITCH RELAY
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Figure 6 - Blower Circuit

harness to a terminal at the rear of the left cylinder
head on all engines. Refer to ELECTRICAL
DIAGNOSIS (SEC. 8A).

AIR DISTRIBUTION SYSTEM

Figures 2 through 4, 7 and 8

Air enters the air conditioning module (9) where
it may be cooled (for all air conditioning modes and the
"DEFROST” mode) and then heated as necessary
before being sent to the proper outlets for discharge
into the passenger compartment. Within the air
conditioning module (9), air valves (or "doors”) guide
the airflow in response to the positions of the
temperature lever (13) and the mode lever (12) in the
control assembly (10).

Vacuum System

All air valves except the temperature valve (2) are
controlled by engine vacuum stored in the vacuum
tank (26) in the engine compartment. The vacuum is
routed by a vacuum switch in the control assembly to
any of four spring-loaded two-position vacuum
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actuators. One vacuum actuator is linked to each air
valve.

The vacuum switch in the control assembly (10)
is controlled by the mode lever (12). For each mode
lever position, the vacuum switch will direct engine
vacuum to specific hoses and vent to normal air
pressure the remaining hoses. When a hose is vented
to normal air pressure, the vacuum actuator’s internal
spring will expand and hold the associated air valve in
one position. When vacuum is routed to the hose, the
force of the vacuum overcomes the internal spring
pressure and moves the air valve to the opposite
extreme of its travel. In this way, the mode lever (12)
positions the air valves for the selected operating mode.

Other Components

Other components of the air distribution system
include the air inlet which supplies air to the system;
the blower (6) which propels the air; the evaporator (7)
which cools the air when necessary; and the heater (8)
which warms the air as necessary. The air inlet includes
a two-position air inlet valve (1) which opens to the
passenger compartment and allows some inside air to
be recirculated through the air conditioning module in
the "MAX" mode. For all other modes, the air inlet
valve (1) remains closed so only outside air from the
plenum just forward of the base of the windshield will
be used by the air conditioning system.

The blower (6) draws air from the air inlet into
the air conditioning module (9) and pushes it through
the air distribution system to the outlets. The
evaporator (7), a part of the refrigeration system, cools
the air from the blower (6) when operating in an air
conditioning or defrosting mode. The heater (8)

provides a way to warm the air downstream from the
evaporator (7).

The air distribution system also includes a large
air distributor (32) and a floor air outlet duct (27). The
air distributor (32) provides windshield defrosting and
feeds ducts (31, 33, 38 and 39) that supply the center
and outboard instrument panel outlets and the side
window defogger outlets. The floor air outlet duct (27)
supplies air to the two outlets in the side of the console.
Air moves through the air distribution system in the
following way.

Air Inlet Valve

The first air valve in the air distribution system
is the air inlet valve (1). The air inlet valve (1) is
operated by the air inlet actuator (21). When closed,
the air inlet valve (1) covers an opening in the air inlet,
a short vertical duct that connects the plenum at the
base of the windshield to the blower intake: When the
air inlet valve (1) is open, it allows inside air from the
passenger compartment to be drawn in by the blower
(6) and partially blocks the flow of outside air so only
a slight amount (about 20 percent of the total airflow)
can enter. Recirculating the cooled air inside the
passenger compartment when outside temperature is
very high gives a faster cooldown to a more
comfortable temperature.

The air inlet valve (1) opens to recirculate inside
air only during "MAX" air conditioning operation.
When any other operating mode (including "OFF") is
selected, the air inlet valve (1) completely closes off the
opening in the air inlet so only fresh outside air is used.

E] BLACK HOSE _?\)_UU_
GRAY HOSE VIOLET HOSE

ORANGE HOSE E‘ TO VACUUM SOURCE

E RED HOSE CONTROL ASSEMBLY
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UPPER MODE ACTUATOR

LOWER MODE ACTUATOR

DEFROSTER ACTUATOR
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~
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HERHB

AIR CONDITIONING HARNESS
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Figure 7 - Vacuum Circuit
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Figure 8 - Air Ducts

Blower and Evaporator

In any operating mode except "OFF,” the blower
(6) draws in air from the air inlet and pushes it through
the evaporator (7). When "DEFROST” or any air
conditioning mode is selected, the air conditioning
refrigeration system chills the core of the evaporator
(7) to slightly above freezing temperature. This cools
the airflow and causes excess humidity to condense on
the fins of the evaporator (7). The condensed moisture
drips to the bottom of the case and drains out through
a short hose that lets the water fall to the road below
the vehicle. From the evaporator (7), the air flows
toward the temperature valve (2) and the heater (8).

Temperature Air Valve and Heater

The temperature lever (13) in the air conditioning
control assembly (10) is linked to the temperature valve
(2) by a flexible control cable attached to a crank lever
on the temperature valve shaft. The temperature valve
(2) controls the temperature of the air discharged from
the air conditioning system outlets by regulating the
relative amount of the total airflow from the
evaporator (7) that is allowed to pass through the
heater (8). The heated air is mixed with unheated air
beyond the heater (8) to form a blend that has the
desired temperature.

When the temperature lever (13) is in the full
"COOL" position, the temperature valve (2) is held
snugly against the air entrance to the heater (8). This
causes all of the airflow from the evaporator (7) to
bypass the heater (8) and there is no noticeable change
in the air temperature.

As the temperature lever (13) is moved away
from the “COOL" position, the temperature valve (2)
moves away from the core of the heater (8) to allow
some air to flow through the core. The farther the
temperature lever (13) is moved to the right in its slot,
the more the temperature valve (2) is turned away from
the entrance to the heater (8) and the greater the
airflow through the core. Heating a greater portion of
the total airflow in this manner results in a warmer
discharge of air from the air conditioning system
outlets.

When the temperature lever (13) is in the full
"WARM" position at the right end of the slot in the
dial of the control assembly (10), the temperature valve
(2) blocks off the passage that allows air to bypass the
heater (8) and causes all of the airflow to go through
the heater (8) for maximum heating.

To prevent any slight heating of the airflow
through the air distribution system when the
temperature lever (13) is in the full “"COOL" position,
a hot water valve in the heater inlet hose diverts the
flow of warm coolant directly to the heater outlet hose,
bypassing the heater (8). This allows the heater (8) to
cool. The hot water valve is controlled by the hot water
valve actuator (20). When the temperature lever (13)
is in any position other than full “"COOL,” the hot
water valve allows coolant to flow to the heater (8) for
normal heating.

Mode Air Valves

After the heated and unheated airflows are mixed
beyond the heater (8), the combined airflow comes to
the upper mode valve (3) and lower mode valve (4).
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These two air valves work in combination to control
airflow through the passage that feeds the instrument
panel outlets. For maximum ("MAX") or normal
("NORM") air conditioning modes and the "VENT"
mode, vacuum is directed to bnoth vacuum actuators
and both the upper mode valve (3) and the lower mode
valve (4) open to allow air to flow to the instrument
panel outlets. In the "OFF,” "HEATER” and
"DEFROST” modes, both vacuum actuators are
vented and both the upper mode valve (3) and the
lower mode valve (4) close to prevent airflow to the
instrument panel outlets.

When the "BI-LEVEL" air conditioning mode is
selected, only the lower mode valve (4) is opened. This
divides the airflow so the instrument panel outlets, the
floor air outlets, the defroster outlets and the side
window defogger outlets all receive a share of the air.

Defroster Valve

The last vacuum-controlled air valve in the air
distribution system is the defroster valve (5). In the
"HEATER"” and "BI-LEVEL"” modes, and when the
mode lever (12) is placed in the "OFF” position,
vacuum is applied to the defroster actuator (25). This
moves the defroster valve (5) to divert almost all of the
airflow to the floor air outlet duct (27) to heat the
passenger compartment. Only a slight amount passes
through an opening in the defroster valve (5) and goes
to the windshield defroster.

In the "DEFROST” mode, the defroster actuator
(25) is vented to normal air pressure and the spring in
the actuator holds the defroster valve (5) in a position
to route most of the airflow to the windshield defroster
passage in the air distributor (32). In the "VENT”
mode and in Normal ("NORM") and Maximum
("MAX") air conditioning modes, the defroster valve
also is held in this position. Only a slight amount of the
total airflow passes through the opening in the
defroster valve (5) and goes to the floor air outlet duct
7.

Ducts and Outlets

Air valves in the air conditioning module direct
the airflow to the correct openings for the selected
operating mode. The large air distributor (32) mounted
to the rear face of the air conditioning module contains
three air passages. A large passage leads from the
defroster opening in the air conditioning module (9) to
the two defroster outlets at the base of the windshield.
A smaller passage feeds the two ducts (38 and 39) to
the side window defogger outlets in both ends of the
instrument panel pad. The third passage in the air
distributor (32) connects the vent opening in the air
conditioning module (9) to the system duct (35) that
feeds the instrument panel center and outboard outlets.

Also mounted to the rear face of the air
conditioning module is the floor air outlet duct (27), an
inverted Y-shaped duct that connects the heater
opening in the air conditioning module (9) to the two
outlets in the sides of the console. The four air outlets
in the instrument panel have adjustable deflectors that
permit vehicle occupants to direct the high level air
conditioning airflow in a desired direction. The two
floor outlets and the two side window defogger outlets

have fixed vanes that distribute the airflow in a set
pattern.

Ventilation
Figure 9

PLENUM

PRESSURE RELIEF VALVE
KC0090-1B-F-RP

Figure 9 - Ventilation Airflow Schematic

The air distribution system provides fresh air
ventilation for the passenger compartment in all
operating modes. About 20 percent of the air circulated
within the passenger compartment in the "MAX" air
conditioning mode is taken from outside the vehicle,
and all of the air circulated in the other modes also is
from outside. Even in the "OFF” mode, fresh outside
ram air is forced into the air distribution system by the
forward movement of the vehicle.

After being warmed or cooled to the desired
temperature, the air is discharged from the outlets
appropriate to the selected operating mode. When all
windows are closed, the addition of outside air builds
a slight positive pressure within the passenger
compartment. The pressure forces stale air to leave the
vehicle through a pressure relief valve (45) near the
base of the body door lock pillars after it has circulated
through the passenger compartment.

REFRIGERATION SYSTEM
Figures 10 through 14

The refrigeration system cools the air flowing
through the air distribution system during air
conditioning operation. It also operates under certain
conditions when the "DEFROST"” mode is selected,
dehumidifying the air to aid moisture removal from the
windshield. Refrigeration system components and
their functions are as follows:

e Refrigerant  circulates  throughout  the

. refrigeration system to absorb heat from the air
being cooled, and to give off heat to the air
outside the vehicle. The refrigerant also carries a
lubricant throughout the system, primarily to
lubricate parts of the compressor.

e An engine-driven compressor (48) pumps the
refrigerant through the refrigeration system.

‘@ A condenser (51) cools the refrigerant in the same
way that the engine cooling system radiator cools
the engine coolant.

® An expansion tube (52) (also called an orifice
tube) lowers the pressure of the liquid refrigerant
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. 'Figure 10 - Refrigeration System Schematic
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Figure 11 - Refrigeration System Underhood Components - Typical
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from the condenser (51) by restricting the flow of
the fluid. This prepares the refrigerant to pick up
heat.

o An evaporator (7) in the path of the airflow
through the air distribution system absorbs heat
from the moving air and passes it on to the
refrigerant inside the core of the evaporator (7).
This causes the refrigerant to boil and leave the
evaporator (7) as a vapor.

® An accumulator (46) dries and filters the
refrigerant and stores it until the compressor (48)
again circulates the refrigerant through the
refrigeration system.

o Lines (metal tubes and hoses) and leak-resistant
connectors join the compressor (48), condenser
(51), expansion tube (52), evaporator (7),
accumulator (46) and other components to
provide a closed-loop circuit for the refrigerant.

® A pressure cycling switch (47) senses refrigerant
pressure in the line just downstream from the
evaporator (7) and turns the compressor (48) on
and off to keep the temperature of the evaporator
(7) just above freezing. The pressure of the
refrigerant vapor is directly related to its
temperature so in effect, the pressure cycling
switch (47) is sensing the temperature of the
evaporator (7).

® An air conditioning cutout relay temporarily
turns the compressor off to reduce the load on the
engine when commanded to do so by the
electronic control module.

e An aftermarket liquid line filter is available to
protect refrigeration systems that have been
contaminated, eliminating the need for system
flushing. Refer to “Liquid Line Filter
Installation” in this section.

Refrigerant-12

Like the coolant in an engine cooling system, the
refrigerant is the substance in the air conditioning
system that absorbs, carries and then releases heat.
Although various substances are used as refrigerants in
other types of refrigeration systems, automotive air
conditioning systems use a type called Refrigerant-12.
This compound is not explosive, not flammable, not
corrosive except when in contact with water, and not
poisonous except when in contact with an open flame
or hot metal. It is soluble in oil.

In automotive air. conditioning systems,
Refrigerant-12 is kept under a pressure of about 195
kPa (28 psi). At this pressure, Refrigerant-12 boils
(changes from a liquid to a vapor) at approximately
-1°C (30°F), which is ideal for air conditioning systems.
At normal sea level pressure, Refrigerant-12 boils at
about -30°C (-22°F), which is cold enough to cause
severe frostbite to unprotected skin.

Refrigerant-12 carries a charge of a special
lubricating oil, normally 525 viscosity refrigerant oil.
Since the refrigerant has an affinity for oil, the two
compounds mix easily and completely. Even the
refrigerant vapor carries small particles of oil. As the
liquid or vapor moves through the system, it keeps the
moving parts of the compressor lubricated.

Refrigerant-12 is one member of a chemical
family called chlorofluorocarbons (CFC). The use of
CFC has become a worldwide environmental concern
since it was determined that it is likely to be responsible
for destroying ozone in the earth’s upper atmosphere.
This fragile ozone layer acts as a shield against harmful
ultraviolet radiation from the sun. In this country,
Refrigerant-12 from automotive air conditioning
systems accounts for an estimated 25 percent of the
CFC discharged into the air.

The Environmental Protection Agency (EPA)
has taken steps to reduce production of CFC by half
by the end of the decade. As production of Refrigerant-
12 decreases, it will be increasingly practical to
capture, recycle and reuse the refrigerant that was
formerly exhausted into the atmosphere. GM and
recycling equipment manufacturers, working with the
EPA and an industry committee, have developed an
easy method and automatic equipment for recovering
and recycling used refrigerant. Refer to ”Refrigeration
System Services” in this section.

Compressor

. The R-4 air conditioning compressor-(48) for the
CCOT refrigeration system is a lightweight fixed

'displacement refrigerant pump having four cylinders
arranged radially (extending straight out from the

center of the compressor) inside the compressor outer
shell (54). When the refrigeration system is operating,
refrigerant vapor from the accumulator (46) is drawn
into the compressor crankcase through the connector
block at the rear of the compressor (48). The vapor is
drawn into the four cylinders through the reed-type
suction valves in the top of the pistons during suction
strokes.

On the following compression strokes, the vapor
is forced past the plate of the relief valve (149) at the
top of each cylinder into a cavity that circles the
compressor body just inside the outer shell (54). This
cavity guides the vapor into the connector block at the
rear of the compressor (48). A pressure relief valve in
the rear of the compressor is designed to open and vent
refrigerant vapor if compressor discharge pressure
exceeds 3036 kPa (440 psi), which is greater than the
designed operating pressure of the system.

The compressor (48) is belt-driven from the
engine crankshaft through the compressor clutch
pulley rotor (126). The compressor clutch pulley rotor
(126) rotates without driving the compressor shaft
until the pressure cycling switch (47) energizes a six-
pole electromagnetic coil in the clutch and pulley rotor
(126). Magnetic attraction, working against the force
of an internal spring in the assembly, pulls the clutch
plate and hub assembly rearward, locking it to the
pulley rotor (126) to drive the compressor shaft. When
current to the electromagnetic coil is turned off, the
internal spring forces the clutch away from the pulley
rotor (126) and the pulley rotor (126) freewheels
without driving the compressor shaft. For compressor
overhaul  procedures, refer to R-4 AIR
CONDITIONING COMPRESSOR OVERHAUL
(SEC. 1D1).
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Figure 12 - Compressor Components

Condenser

The condenser (51) in front of the engine cooling
system radiator is made up of coils which carry the
refrigerant vapor from the compressor (48). Thin
cooling fins on the coils transfer heat to the air passing
through the condenser (51). This cools the high
pressure refrigerant vapor and causes it to condense

into a high pressure liquid.

Expansion Tube and Orifice

The plastic expansion tube (52), also called the
orifice tube, is in the enlarged portion of the inlet pipe
to the evaporator (7). Inside the expansion tube (52) is
a small, precisely sized passage called an orifice that
restricts the flow of high pressure liquid refrigerant
from the condenser (51) on its way to the evaporator
(7). As a result of this restriction, the refrigerant leaves

the expansion tube (52) as a low pressure liquid.

The expansion tube (52) and orifice are protected
from contamination by filter screens on both the inlet

and outlet sides of the tube.

Evaporator

Air passing through the evaporator (7) gives off
some of its heat to the evaporator core fins when the
refrigeration system is operating. Refer to ”"Air
Distribution System” in this section. The heat is
conducted through the thin metal walls of the
evaporator core to the low pressure liquid refrigerant
flowing through the evaporator core tubes, causing the
refrigerant to boil and vaporize. The refrigerant leaves
the evaporator (7) as a low pressure vapor, carrying off

the heat it absorbed from the evaporator surfaces.

@ EXPANSION TUBE

O-RING

KC0120-18.B-RP
Figure 13 - Expansion Tube

Accumulator

The accumulator (46) is a sealed container
connected to the evaporator outlet pipe. It serves as a
refrigerant storage container and also separates any
traces of liquid refrigerant that may be trapped in the
vapor coming from the evaporator (7). The
accumulator (46) allows no more than a slight trickle
of this liquid refrigerant to go to the compressor (48)
since any larger amount of liquid entering the
compressor (48) at one time could damage the
compressor (48).

A small oil bleed hole in the outlet tube inside the
lower end of the accumulator (46) prevents trapping of
refrigerant oil by feeding it into the flow of refrigerant
going to the compressor (48). This helps prevent oil
starvation that could cause lubrication problems in the
compressor (48).
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Figure 14 - Accumulator Components

A bag of desiccant (a moisture absorbing
material) in the base of the accumulator (46) collects
and holds any traces of moisture in the refrigerant that
could otherwise create problems such as corrosion or
freezing in the refrigeration system.

Recent improvement in refrigerant hose materials
and the increased use of metal lines have reduced the
chances for entry of moisture into the refrigerant, and
an improvement in desiccant has increased its
moisture-holding capacity. As a result, an accumulator
should be replaced only if leaking as a result of
perforation, a damaged O-ring seat or damaged
threads, or if the system has been opened to outside air
for an extended period.

Pressure Cycling Switch

The pressure cycling switch (47) senses low-side
refrigerant pressure on the suction side of the
refrigeration system and controls the power circuit to
the clutch coil to electrically engage and disengage the
compressor clutch. It protects the core of the
evaporator (7) from freezing by shutting off the
compressor (48) before the evaporator (7) can get cold
enough to "ice up.” Average evaporator discharge air
temperature is kept about 1°C (33°F) during air
conditioning system operation.

When the air conditioning system is not running,
the pressures within the entire refrigeration system are
equal because the compressor (48) is not forcing
refrigerant through the expansion tube (52). As a
result, the pressure cycling switch (47) reads the
relatively high pressure in the evaporator (7) as a
temperature well above freezing. This closes the
contacts within the switch.

When an air conditioning mode or "DEFROST”
is selected, voltage is sent through the compressor
clutch coil to the closed switch contacts and then to
ground. Completing the circuit in this manner engages
the compressor clutch to set the refrigeration system in
operation.

As cooling takes place, the compressor (48)
reduces the refrigerant vapor pressure within the
evaporator to approximately 175 kPa (25 psi), a
pressure that corresponds to a temperature slightly
above freezing. When this occurs, the pressure cycling
switch contacts open to break the circuit that energizes
the compressor clutch coil. The compressor (48) stops
operating.

When the heat from the air passing through the
evaporator (7) raises the vapor pressure of the
refrigerant to approximately 315 kPa (46 psi), contacts
in the pressure cycling switch (47) again close to
energize the compressor clutch coil and engage the
clutch. This on-and-off cycle continues as necessary to
keep the evaporator temperature just above freezing.

Other Switches; Relays and Devices

Air Conditioning Cutout Relay

The air conditioning cutout relay acts as an on-off
switch in series in the circuit to the compressor clutch
coil. When the engine’s electronic control module
(ECM) receives a signal indicating one or more specific
operating conditions such as wide-open throttle or
excessive engine heat, the ECM grounds the relay coil
to open the relay contacts and break the compressor
clutch circuit. This gives the ECM the ability to
interrupt the operation of the air conditioning
refrigeration system when necessary.

High-Pressure Compressor Cut-Off Switch

The high-pressure cut-off switch in the head of
the compressor is a protective device intended to
prevent excessive compressor head pressures and
reduce the chance of refrigerant escape through a
safety relief valve. Normally closed, this switch will
open the circuit at a high-side pressure of
approximately 2965 kPa (430 psi) and reclose the
circuit at approximately 1379 kPa (200 psi).

Cooling Fan Pressure Switch

A pressure switch wired to the engine cooling fan
relay circuit is used with all V8 engines with air
conditioning. Normally open, this switch will close the
relay circuit to ground and cause the engine cooling fan
to run in the "DEFROST” mode when air
conditioning compressor head pressure rises
excessively. The cooling fan pressure switch is installed
at the Schrader valve on the liquid line from the
COMpressor.

Liquid Line Filter

A liquid line filter is available for aftermarket
installation on air conditioning refrigeration systems
that have been contaminated. Installation of this filter
in the high pressure liquid line before the expansion
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tube (52) replaces the former practice of system
flushing and/or accumulator replacement.

DIAGNOSIS
GENERAL INFORMATION

Some conditions which are normal to proper air
conditioning system operation may lead an owner to
wrongly suspect a problem.

Under conditions of high humidity, the air
discharged from the air conditioning system may not
feel as cold as expected. This is because the vaporized
moisture in humid air holds heat more effectively than
dry air, making the humid air harder to cool. In terms
of overall comfort, however, the drier dehumidified air
coming from the air conditioning system in hot, humid
weather will evaporate more moisture on a person’s
skin and provide more of a cooling effect than might
be felt from cooler but more humid air. This fact
should be explained to a customer if no mechanical
cause can be found for persistent comments of
insufficient cooling. '

The cycling clutch method of controlling
evaporator temperature can cause some slight increases
and decreases of engine speed and power which may be
noticeable under certain conditions. This condition is
normal and indicates that the air conditioning system
is cycling to maintain full cooling capacity while
avoiding icing of the evaporator.

If the engine is turned off with the air
conditioning system operating, the refrigerant will flow
from the high pressure side of the expansion tube
through the orifice to the low pressure side until the
pressure is equalized within the refrigeration system.
The refrigerant flow may be heard as a hissing sound
for as long as a minute after the engine stops. This is
a normal condition.

Wiring diagrams and diagnosis information for
the air conditioning electrical system are in
ELECTRICAL DIAGNOSIS (SEC. 8A) which also
includes additional diagnostic information on the air
distribution system and its vacuum control system.

REFRIGERATION SYSTEM CHECKS

If a faulty air conditioning refrigeration system is
suspected because of abnormal refrigeration system
pressures, the following items should be checked.

o Clogged fins in the radiator core or condenser
core blocking airflow. Check between the
condenser and the radiator as well as the outer
surfaces of these two components.

o Restrictions or kinks in the evaporator core,
condenser core, hoses, tubes and other refrigerant
passages.

o Refrigerant leaks.

e Air leaks or restrictions in air ducts. A low
airflow rate may indicate a restricted evaporator
core.

e Compressor clutch slippage.
Improper drive belt tension.
o A plugged accumulator or expansion tube.

o Excessive moisture in the refrigeration system.

FUNCTIONAL TEST

The following operational test sequence will aid
in determining whether the air conditioning electrical,
air, vacuum and refrigeration systems are working

properly.

Preparation

1. The air conditioning temperature lever must be
set to full “COOL.” The temperature lever must
be left in this position until step 7 of the test
procedure.

2. The engine should be started and allowed to idle
for about 20 minutes or until the engine cooling
system thermostat is open.

Test

1. The mode lever should be set to "OFF" and the
blower switch should be set to "HI.”

e The blower and the compressor should not
run.

2. The mode lever should be moved to the
"NORM?" air conditioning position.

o The blower should run at high speed and air
should be discharged from the instrument
panel and intermediate-level “lap cooler”
outlets.

e Air temperature at the outlets should drop
to about 7°C (45°F) within a short time.

o The compressor will come on and may cycle
on and off.

3. The blower switch should be moved to the "HI”
position, pausing at both of the intermediate
blower speed stops.

e The force of the airflow from the instrument
panel outlets and the sound of the blower
should be noted at all four blower speed
positions.

o Blower speed should increase at each
blower speed stop, as indicated by an
increase in the force of the airflow from the
outlets and the sound of the blower.

o The compressor may cycle on and off.

4. The mode lever should be moved to the
“NORM" air conditioning position.

e Air noises from under the right side of the
instrument panel should be reduced as the
air inlet valve closes to shut off the
recirculation of inside air.

o The compressor may cycle on and off.

5. The mode lever should be moved to the "BI-
LEVEL" air conditioning position.

o The blower should continue to run at high
speed, the compressor may cycle on and off
and some air will be discharged from the
floor outlets as the force of the airflow from
the instrument panel outlets is reduced
slightly.

6. The mode lever should be moved to the "VENT"
economy position.
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e Compressor operation should stop.

o Air should flow only from the instrument
panel outlets, and air temperature at the
outlets should gradually increase until it is
equal to outside air temperature.

o The blower should continue to run at high
speed.

7. The mode lever should be moved to the
"HEATER"” economy position and the
temperature lever should be moved to the full
"WARM" position.

e Air should flow from the floor outlets with
a small amount also coming from the
windshield defroster outlets and the side
window defogger outlets.

o The temperature of the air from the outlets
should rise to about 60°C (140°F).

8. The mode lever should be moved to the
"DEFROST" position.

e Most of the airflow should come out of the
windshield defroster outlets, with only a
slight amount coming from the floor
outlets.

o Airflow from the side window defogger
outlets should not show any noticeable
change. ‘

o The compressor should run and may cycle
on and off, but the discharge air
temperature should remain warm.

Conclusions

Operation of the compressor and blower as
described indicates that the electrical circuits are
functioning properly. The discharge of air from the
outlets as described indicates that the vacuum system
and air distribution system are functioning properly.
Delivery of air at the temperatures described indicates
that the temperature lever and refrigeration system are
functioning properly.

Compressor overhaul is covered in R-4 AIR
CONDITIONING COMPRESSOR OVERHAUL
(SEC. 1D1). Electrical system and vacuum system
information is provided in ELECTRICAL
DIAGNOSIS (SEC. 8A). Diagnosis of insufficient
cooling and insufficient heat problems is included in
this section, as are procedures and suggestions for
servicing air conditioning system components.

INSUFFICIENT COOLING CHECK

If outside air temperature is above 21°C (70°F),
the following procedure can be used to quickly
determine whether the air conditioning refrigeration
system has the proper charge of Refrigerant-12. This
check can be made in a few minutes, simplifying system
diagnosis by localizing the problem to a low refrigerant
charge or eliminating that possibility.

The engine must be at normal operating
temperature and running at normal idle speed. The
hood and all body doors must be open. The air
conditioning controls must be set for “"NORM” air
conditioning, "HI” blower speed and full "COOL”
temperature. i

- When the compressor is operating, use a hand to
feel the temperature of the evaporator inlet tube
"downstream” from the expansion tube. Then feel the
surface of the accumulator.

Compare and evaluate the temperatures of the
two components. Proper operation with an adequate
refrigerant charge is indicated if both the evaporator
inlet tube and the accumulator feel cooler than the
outside air and both seem to be at the same
temperature.

If the evaporator inlet tube is cooler than the
accumulator, or if the inlet has a coating of frost, a low
refrigerant charge is indicated. Add 0.11 kg (0.250
pound) of Refrigerant-12 and allow the system to
stabilize. Refer to “Refrigerant-12 Handling
Instructions” in this section. This should be repeated
as necessary until the evaporator inlet tube and the
accumulator both feel the same temperature. Then
another 0.40 kg (0.880 pound) of Refrigerant-12
should be added to the refrigeration system.

CYCLING CLUTCH ORIFICE TUBE (CCOT) AIR
CONDITIONING DIAGNOSTIC PROCEDURE
CHARTS

Figures 15 through 18

An organized procedure for diagnosing
insufficient cooling is presented in Figures 15 through
18.

TESTING AIR CONDITIONING PERFORMANCE

Figure 19
Tools Required:
J 23575-01 Manifold and Gage Set
J 6742-03 Precision Thermometer

Performance testing provides a measure of air
conditioning system operating efficiency by measuring
and comparing pressures at the high-pressure and low-
pressure .sides of the refrigeration system and the
temperature of the air being discharged into the
passenger compartment.

Before making the air conditioning performance
test, a functional test should be made to assure that the
air distribution system air valves are functioning
properly to route all the air passing through the
evaporator to the outlets. Refer to "Functional Test”
in this section.

Connect the high-pressure gage of J 23575-01 to
the high-pressure side service fitting. Connect the low-
pressure gage of J 23575-01 to the low-pressure side
service fitting. Both gage valves must be closed while
making the connections. The center hose fitting of J
23575-01 also must be closed, and must remain closed
during the performance test.

The hood must be open and all doors and
windows must be closed during the test. The air
conditioning controls must be set for "MAX" air
conditioning, “"HI" blower speed and full "COOL”
temperature.

Place a high volume fan in front of the radiator
grille to insure an adequate supply of airflow across the
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C.C.O.T. SYSTEM AIR CONDITIONING DIAGNOSIS
INSUFFICIENT COOLING ““CHART A”’

CHECK FOR A BLOWN FUSE, A LOOSE OR DISCONNECTED
ELECTRICAL CONNECTOR AND A FAULTY BLOWER.
REPLACE OR REPAIR AS NECESSARY.

I
CHECK FOR A LOOSE, MISSING OR

| BELT PROBLEM |— DAMAGED DRIVE BELT. : BELT OK
| L

[ COMPRESSOR SEIZED}——{CHECK FOR COMPRESSOR SEIZURE.——— NO SEIZURE]
|

REPLACE THE DRIVE BELT OR
ﬁg';‘;SASCgRT'fS ggm DRIVE BELT TENSIONER AS
- REQUIRED
BLY. CLEAN OR , :
REPLACE THE EX- 1
PANSION TUBE, AS OUTSIDE AIR TEMPERATURE MUST BE ABOVE 10°C (50°F).
NECESSARY. EVAC-
UATE AND CHARGE CHECK FOR COMPRESSOR CLUTCH ENGAGEMENT AS FOLLOWS:
THE SYSTEM. 1. ENGINE RUNNING (APPROX. 1000 rpm).
2. SET A/IC CONTROLS TO *“NORM,” “HIGH’* BLOWER AND FULL
“COOL."
3. PUT AN AUXILIARY FAN IN FRONT OF THE VEHICLE.
CLUTER 4. OBSERVE CLUTCH OPERATION FOR 5 MINUTES.
|
ENGAGES OR
CYCLES.

[ FEEL THE LIQUID LINE BEFORE THE EXPANSION TUBE.| | CLUTCH IS OFF ALL THE TIME. |
I

[coLp} [WARM | SEE “CHARTB.”]

RESTRICTION IN HIGH [FEEL THE EVAPORATOR INLET AND OUTLET PIPES.|
SIDE OF SYSTEM. ' | 1 1
;’g%%‘i‘r‘-ggg{'fg'fggfé THE INLET PIPE AND THE THE INLET PIPE IS COLDER
OUTLET PIPE ARE THE SAME THAN THE OUTLET PIPE.
THE RESTRICTION. REPAIR
e CONDITION TEMPERATURE, OR THE
OUTLET PIPE IS COLDER
i THAN THE INLET PIPE.
EVACUATE AND |
CHARGE THE SYSTEM. [ SEE “CHARTD."] [LEAK CHECK THE SYSTEM. |
|
NO LEAK FOUND. LEAK FOUND. REPAIR AS
SEE “CHART C.” REQUIRED. EVACUATE AND
CHARGE THE SYSTEM.

MC0031-1B-B-RP

Figure 15 - Insufficient Cooling Diagnostic Procedure (1 of 4)
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C.C.O.T.SYSTEM AIR CONDITIONING DIAGNOSIS
INSUFFICIENT COOLING ‘‘CHART B”’

CHECK COMPRESSOR CLUTCH COIL OPERATION BY APPLYING
12 VOLTS DIRECTLY FROM THE BATTERY TO THE COIL HOT LEAD WITH A JUMPER.

] [
[CLUTCH DOES NOT ENGAGE. | | CLUTCH ENGAGES. |

]

CONNECT AN EXTERNAL GROUND TO
THE GOMPRESSOR ASSEMBLY REMOVE THE JUMPER AND CHECK SYSTEM

T PRESSURE AT THE ACCUMULATOR.

CLUTCHDOES| |CLUTCH ENGAGES.|
NOT ENGAGE. I | BELOW 350 kPa (50 PSI)| | ABOVE 350 kPa (50 PSI)|
REPAIR THE OPEN

GROUND CIRCUIT. CHECK HIGH SIDE SEE SECTION 8A OF THE
SYSTEM PRESSURE. SERVICE MANUAL FOR

[REPAIR THE CLUTCH COIL | ELECTRICAL DIAGNOSIS
| ABOVE 350 kPa (50 PS) | | BELOW 350 kPa (50 PSl) |
DISCHARGE THE SYSTEM AND CHECK LOST CHARGE—LEAK TEST THE SYSTEM
FOR A PLUGGED EXPANSION TUBE AND REPAIR AS REQUIRED.
OR A HIGH SIDE RESTRICTION. EVACUATE AND CHARGE THE SYSTEM.
1 .
REPAIR AS REQUIRED.
EVACUATE AND CHARGE THE SYSTEM. ‘ @

C.C.O.T. SYSTEM AIR CONDITIONING DIAGNOSIS
INSUFFICIENT COOLING ‘“CHART C”

ADD .45 kg (ONE LB) OF REFRIGERANT-12
AND THEN CHECK THE CLUTCH CYCLE RATE.

| 1

MORE THAN 8 CLUTCH CYCLES | 80R LESS CLUTCH CYCLES PER MINUTE. |
PER MINUTE. ~ :
|
DISCHARGE THE SYSTEM | FEEL THE INLET AND OUTLET PIPES AGAIN. |
AND CHECK FOR A |
PLUGGED EXPANSIONITUBE. THE INLET PIPE S COLDER
, THAN THE OUTLET PIPE.
REPAIR AS REQUIRED. |
EVACUATE AND CHARGE THE SYSTEM. ‘
ADD .45 kg (ONE LB) OF
REFRIGERANT—12.
INLET AND OUTLET PIPES , |
ARE THE SAME TEMPERATURE, , DISCHARGE THE SYSTEM
OR THE OUTLET PIPE IS COLDER o AND CHECK FORA
THAN THE INLET PIPE. : PLUGGED EXPANSION TUBE.
| 1T
ADD .45 kg (ONE LB) OF oK oK REPAIR AS REQUIRED
REGRIGERANT—12. , EVACUATE AND CHARGE THE SYSTEM.

KC0142-1B-B-RP

Figure 16 - Insufficient Cooling Diagnostic Procedure (2 of 4)
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C.C.O.T. SYSTEM AIR CONDITIONING DIAGNOSIS
INSUFFICIENT COOLING ““CHART D”’

LINSTALL A GAGE SET AND CHECK COMPRESSOR CYCLING PRESSURES.]

THE COMPRESSOR SHOULD CYCLE ON AT 280-350 kPa
(41-51 PSI) AND CYCLE OFF AT 140-190 kPa (20-28 PSI).

THE COMPRESSOR RUNS THE COMPRESSOR CYCLESON| |THE COMPRESSOR CYCLES
CONTINUOUSLY ABOVE 350 kPa (51 PSI) OR OFF WITHIN LIMITS.
WITHIN LIMITS _ BELOW 140 kPa (20 PSI)

CHECK COMPRESSOR CYCLING.

DISCONNECT THE BLOWER MOTOR WIRE AND

SWITCH. DO NOT

THE COMPRESSOR RUNS WHEN
PRESSURE FALLS BELOW
140 kPa (20 PSI)

REPLACE THE PRESSURE CYCLING
DISCHARGE THE SYSTEM.

THE COMPRESSOR CYCLES OFF AT I OK |

140-190 kPa (20-28 PSI)BUT WILL NOT
PULL DOWN TO PRESSURE.

REPLACE THE PRESSURE CYCLING
SWITCH. DO NOT
DISCHARGE THE SYSTEM.

[oK]

[RECONNECT THE BLOWER MOTOR WIRE.|

OUTLET AIR TEMPERATURES).

TEST AIR CONDITIONING PERFORMANCE
(SYSTEM OPERATING PRESSURES VERSUS

[REFER TO “CHARTE.”]

MCO0003-1B-F-RP

Figure 17 - Insufficient Cooling Diagnostic Procedure (3 of 4)
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C.C.O.T. SYSTEM AIR CONDITIONING DIAGNOSIS
INSUFFICIENT COOLING ‘“‘CHARTE”

THE AIR CONDITIONING PERFORMANCE THE OUTLET TEMPERATURE
TEST IS WITHIN LIMITS. IS ABOVE THE LIMIT.

—— CHECK COMPRESSOR CYCLING. |

ﬁHE COMPRESSOR IS ON CONTINUOUSLL] THE COMPRESSOR CYCLES ON AND OFF OR
REMAINS OFF FOR A LONG PERIOD OF TIME.

DISCHARGE THE SYSTEM AND CHECK FOR A DISCHARGE THE SYSTEM AND CHECK
MISSING EXPANSION TUBE. FOR A PLUGGED EXPANSION TUBE.
THE EXPANSION TUBE | | THE EXPANSION TUBE [ REPLACE THE EXPANSION TUBE. |
IS MISSING. IS INSTALLED.
| | EVACUATE AND CHARGE THE SYSTEM.|
INSTALL AN EXPANSION TUBE.
EVACUATE AND CHARGE THE SYSTEM. K]
CHECK FOR A RESTRICTED
SUCTION LINE TO THE COMPRESSOR.
[RESTRICTED SUCTION LINE. | ' [CLEAN SUCTION LINE. |
i |
REPAIR AS REQUIRED. THE SYSTEM WAS OVERCHARGED.
EVACUATE AND CHARGE THE SYSTEM. EVACUATE AND CHARGE THE SYSTEM.

KC0144-1B-B-RP

Figure 18 - Insufficient Cooling Diagnostic Procedure (4 of 4)



18-20 MANUALLY CONTROLLED AIR CONDITIONING

condenser. After idling the engine for ten minutes,
increase engine speed to 2000 rpm for the test.

Just before making the performance test,
determine the temperature and relative humidity of the
ambient air (the air being blown against the
condenser). Then measure the temperature of the air
being discharged from a center instrument panel outlet
with J 6742-03. Read the low-pressure gage and high-
pressure gage of J 23575-01. Record and compare the
readings to the data listed in Figure 19.

If operating pressures are within the normal
range, the refrigeration system can be considered to be
operating properly. This can be further confirmed by
the outlet air temperature reading. Slight variations
from the published readings can be considered
acceptable if experience has shown that such minor
deviations do not indicate a problem.

LEAK TESTING

When a refrigerant leak is suspected or a service
operation is performed which requires loosening or
tightening lines or connections, test the refrigeration
system for leaks.

Access Fitting Caps

Schrader valve access fittings are provided for
servicing the air conditioning refrigeration system. The
high pressure side access fitting is in the liquid line near
the top of the accumulator. The low pressure side
access fitting is installed in the accumulator, near the
top.

Each access fitting has a black plastic cap and a
seal which form the primary refrigerant seal for the

fitting. If the cap is missing or loose, a significant
amount of refrigerant may leak past the valve core,
causing poor cooling or system failure.

If a refrigerant leak is suspected, make sure the
seal is in place inside the cap and that the cap is
tightened. To tighten the cap properly, it should be
turned down until contact is made with the O-ring
above the valve core. Then the cap should be turned
down another quarter-turn to half-turn.

Liquid Leak Detector

At a number of locations in the refrigeration
system, such as fittings and valves, a liquid leak
detector solution may be used to find refrigerant leaks.
By applying the liquid leak detector solution to the area
in question with the swab that is attached to the bottle
cap, bubbles will form within seconds if there is a leak.

Red Dye Leak Detector

A red dye leak detector is available to aid
diagnosis of air conditioning refrigeration system
problems. The dye is mixable both in the liquid
refrigerant and in the compressor oil. The dye leaves
the compressor in the oil which is carried along with
the hot refrigerant gas. In the condenser, the dye and
the oil are dissolved in the liquid refrigerant. In the
evaporator, the dye remains in the oil when the
refrigerant boils into a vapor. It is then returned with
the oil to the compressor by the suction line.

Leaks show up’in a matter of minutes on the
suction side as easy-to-see red stains. Leak detection in
the condenser and liquid line may be slower and can
appear as a faint pink color because of the low amount
of red dye in the oil.

RELATIVE AMBIENT LOW SIDE ENGINE CENTER DUCT AIR HIGH SIDE
HUMIDITY AIR TEMP SPEED TEMPERATURE

(%) °F °C kPa PSIG (rpm) oF °C kPa PSIG
20 70 21 200 29 2000 40 4 1034 150
80 27 200 29 44 7 1310 190
90 32 207 30 48 9 1689 245
100 38 214 31 57 14 2103 305
30 70 21 200 29 2000 42 6 1034 150
80 27 207 30 47 8 1413 205
) 32 214 31 51 1 1827 265
100 38 221 32 61 16 2241 325
40 70 21 200 29 2000 45 7 1138 165
80 27 207 30 49 9 1482 215
90 32 221 32 55 13 1931 280
100 38 269 39 65 18 2379 345
50 70 21 207 30 2000 47 8 1241 180
80 27 221 32 53 12 1620 235
) 32 234 34 59 15 2034 295
100 38 276 40 69 21 2413 350
60 70 21 207 30 2000 48 9 1241 180
80 27 228 33 56 13 1655 240
90 32 249 36 63 17 2069 300
100 38 296 43 73 23 2482 360
70 70 21 207 30 2000 50 10 1276 185
80 27 234 34 58 14 1689 245
90 32 262 38 65 18 2103 305
100 38 303 44 75 24 2517 365
80 70 21 207 30 2000 50 10 1310 190
80 27 234 34 59 15 1724 250
90 32 269 39 67 19 2137 310
) 70 21 207 30 2000 50 10 1379 200
80 27 249 36 62 17 1827 265
90 32 290 42 71 22 2275 330

KC0150-1B-B-RP

Figure 19 - Performance Test
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In most cases, a bright red color (usually oil) will
appear at the point of leakage. Most leaks show up in
a short period of time but some may take up to 24 hours
to have enough color to see. If leaks develop in parts
of the system which are difficult to see, or if dirt and
oil have gathered around connections, the area can be
wiped with a white cloth or paper towel to pick up any
traces of the red dye. The red dye should be wiped up
after repairing a leak so the next technician does not
look for a leak in that same location.

If new dye is to be added with Refrigerant-12, it
must be charged as a liquid. If charged as a vapor, the
dye will be left behind as a liquid in the container. Only
GM-approved dye should be used. Other dyes may
alter the chemical stability of the refrigerant or may
curdle and clog the filter screen of the expansion tube.

Red dye leak detector can stain some materials.
It may be necessary to clean the dye from floors, hands
and clothing. Here are some suggestions for preventing
red dye stains.

— A cloth or paper towel should be wrapped around
couplings and fittings before charging hoses
containing red dye leak detector are
disconnected.

— Valve or hose outlets should be surrounded with
several layers of cloth before they are vented.

— Valves should be opened slowly. This will keep
liquid refrigerant and oil from blowing out of the
refrigeration system.

— Gloves and eye protection should be worn.

- Surfaces should be wiped quickly with a clean
cloth.

Solvents that will help in removing the red dye
include lacquer thinner, Virginia Ne. 10 solvent,
Stoddard solvent and other similar solvents. The
solvents are most effective if used right away. Most of
the dye can be removed from clothing by washing or
dry cleaning.

Electronic Leak Detectors

Figure 20
Tools Required:
J 26934 Leak Detector or
J 29547 Leak Detector

An electronic leak tester can accurately
determine leaks in hard-to-see or hard-to-reach areas

that are difficult to test with liquid leak detector
solution. J 26934 is powered by 110-volt alternating
current and J 29547 is a portable battery-operated
model. Both models provide visual and audible signals
to indicate a leak.

The successful use of electronic leak detectors
depends upon following the manufacturer’s
instructions for calibration, operation and maintenance
very carefully. Battery condition is important to the
accuracy of the portable battery-powered J 29547.

INSUFFICIENT HEAT CHECKS

Air ducts should be checked for proper
installation and blower operation also should be
checked. The temperature lever and cable should be
inspected for proper installation and operation.

The hot water valve should be checked as follows:

1. The engine should be started and allowed to
warm up.

2. The temperature lever should be set to the full
"COOL" position.

3. Feel the heater inlet hose from the hot water valve
to the heater core.

o The hose should not be hot. A cool hose
indicates that the hot water valve is
diverting the flow of heated coolant directly
to the heater outlet hose, bypassing the
heater core.

o If the heater inlet hose is hot, determine
whether the vacuum is being supplied to the
hot water valve vacuum actuator when the
temperature lever is in the full “"COOL"
position.

— Lack of vacuum indicates a faulty
vacuum system.

— The presence of vacuum indicates a
faulty hot water valve or actuator.

4. The temperature lever should be moved to the full
"WARM" position.

e After a half-minute, the heater inlet hose
should be checked as in step 3. If the heater
inlet hose is not hot, the vacuum hose to the
hot water valve should be disconnected and
the heater hose should be checked again.

— If the hose becomes hot, a faulty
indicator vacuum switch is indicated.

PROBE

ON-OFF SWITCH

LOW BATTERY INDICATOR
BALANCE CONTROL

POWER LINE

[~ e =]l

LC0006-1B-B-RP.

Figure 20 - Electronic Leak Detectors
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— If the hose remains cool, a faulty hot
water valve is indicated.

BLOWER NOISE

more noisy than others. If possible, check another
similar vehicle to determine whether the noise is typical
or excessive. For diagnosis of excessive blower noise,

refer to HEATER SYSTEM (SEC. 1A).
A constant air rush noise is typical of high speed
blower operation. Some systems and modes may be

DIAGNOSIS OF AIR CONDITIONING HEATER

PROBLEM

POSSIBLE CAUSE CORRECTION
Insufficient 1. Incorrect operation of 1. The driver should be
Heating of Passen- controls. advised of proper

operation of controls.

2. Coolant should be added
as needed. A check
should be made for
coolant leaks. The engine
should be run to clear
any air locks.

3. The thermostat should be

ger Compartment
2. Low engine coolant
level.

3. Faulty engine

thermostat. checked and replaced if
: necessary.
4. Kinked heater hose. 4. Hoses should be checked
and kinks should be

straightened or hoses
replaced as necessary.

5. An obstruction usually
causes a squishing noise
in the core. Any foreign
material should be
removed from the core
or the core should be
replaced.

6. The temperature lever
should be moved back
and forth rapidly from
one end of the slot to
the other while
listening for the temp-
erature valve to hit
the stops at both ex-
tremes of travel. The
cable should be adjusted
or replaced as
necessary.

5. Obstructed heater
core tubes.

6. Faulty temperature
cable.
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PROBLEM POSSIBLE CAUSE CORRECTION
7. Faulty blower motor 7. Faulty wires or con-
or blower circuit. nections must be re-
paired or replaced. A
faulty blower motor must
be replaced.
Insufficient 1. Incorrect operation 1. The driver should be
Heating of Rear of controls. advised to use higher
Seat Area blower speed to force

2. Obstruction on the
floor.

air to the rear of the
passenger compartment.

2. A check should be made
for bulky objects or
torn insulation under
the front seat.

Cold Drafts on Floor

1. Partially open air
inlet valve.

2. Side door seals

damaged or missing.

1. The air inlet valve
should close properly in
all modes except "MAX"
air conditioning mode.
Repairs should be made
as necessary.

2. All door seals should be
inspected. Faulty seals
should be repaired or
replaced as necessary.
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PROBLEM POSSIBLE CAUSE CORRECTION
Inadequate ) 1. Obstruction in 1. Both defroster nozzle
Defrosting defroster nozzle. outlets should be

inspected. Any foreign
objects should be
removed. Any loose
instrument panel pad
that blocks an outlet
~ should be-repaired.
2. Damaged defroster 2. The outlet flange should be

nozzle outlet. carefully reshaped with
pliers so the outlet
opening is uniform. If
the outlet flange cannot
be reshaped, the
air distributor should
be replaced.

3. Faulty defroster 3. Defroster air valve
air valve vacuum operation should be
actuator or hose. checked. A faulty vacuum

actuator or hose should
, be replaced.
4. Insufficient heat. 4. Refer to "Insufficient
Heating of Passenger
Compartment”
in this chart.

Inoperative 1. Blown fuse. 1. The fuse should be
Blower : replaced.
2. Open circuit. 2. Check the circuit between the

ignition switch and the
blower motor, and the
blower motor ground
circuit. Repair
as necessary.

3. Faulty blower switch. 3. A faulty blower switch
should be replaced.

ON-VEHICLE SERVICE

CAUTION: For personal protection, NOTICE: It is essential to tighten all tubing
goggles should be worn and a clean connections to the specified torque for the type and
cloth wrapped around fittings, valves size of tube fitting. When tightening steel-to-
and connections when doing work aluminum connections, the torque specified for
that includes opening the aluminum tubing must be used. Insufficient or
refrigeration system. If Refrigerant- excessive torque when tightening can result in
12 comes in contact with any part of loose joints or deformed joint parts. Either
the body, severe frostbite and condition can result in refrigerant leakage and an
personal injury can result. The inoperative air conditioning system. Refer to
exposed area should be flushed "Specifications” in this section.

immediately with cold water and
prompt medical help should be
obtained.
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SERVICE INFORMATION

0-Ring Replacement

Install new GM-approved service replacement air
conditioning O-rings when a joint or a fitting is
installed, except when the O-rings are provided on new
replacement components. Unless service replacement
O-rings of the specified part numbers are used,
excessive leakage of Refrigerant-12 may occur. Refer
to the part number for identification, not to the former
color-coating method of identification, because some
formerly color-coated service replacement O-rings may
be black.

Air conditioning O-rings should be coated with
525 viscosity refrigerant oil just before installation and
should be slipped onto the flange tube to assure proper
locating and sealing. To prevent the possibility of
swelling and a reduction in sealing effectiveness, O-
rings should not be soaked in refrigerant oil. Before
installation, the O-rings and the fittings should be
examined to insure that they have not been nicked or
deformed. Nicked or deformed parts must be replaced
or excessive refrigerant leakage may result.

Refrigerant-12 Handling Instructions

Before attempting any service which requires
opening refrigeration system lines or components, refer
to "Handling Refrigerant Lines and Fittings” and
“Chemical Stability Maintenance” in this section.
Carefully follow the instructions for discharging,
adding oil, evacuating and charging the refrigeration
system in this section.

All Refrigerant-12 drums are shipped with a
heavy metal screw cap to protect the valve and safety
plug of the drum from damage. It is good practice to
replace the cap after each use of the drum to continue
the protection.

If it is necessary to carry a container of
Refrigerant-12 in a vehicle, it should not be carried in
the passenger compartment.

When filling a small Refrigerant-12 drum from a
larger one, the smaller drum never should be
completely filled. Space always should be left above the
liquid for expansion.

Handling Refrigerant Lines and Fittings

When opening the refrigeration system, the work
area should be well ventilated. Welding or steam
. cleaning operations should not be done on or near
refrigeration system lines or other air conditioning
parts on the vehicle.

All metal tubing lines should be free from dents
and kinks to prevent any loss of system capacity
because of line restriction. Flexible refrigerant hose
lines never should be bent to a radius of less than four
times the diameter of the hose. Flexible hoses never
should come closer than 63.5 mm (2.5 inches) from the
exhaust manifold. Refrigerant hoses should be
mspected regularly for leaks and brittleness and
replaced with new hoses if deterioration or leaking is
found.

Before disconnecting any fitting in the
refrigeration system, the system first must be
discharged of all Refrigerant-12. The technician should
proceed cautiously, regardless of gage readings. The
connections should be opened very slowly, keeping face
and hands away so no injury can occur if there is liquid
Refrigerant-12 in the line. If pressure is noticed when
the fitting is loosened, the pressure must be allowed to
bleed off. Refer to "Discharging, Adding Oil,
Evacuating and Charging CCOT Systems” in this
section.

NOTICE: Alcohol never should be used in the
refrigeration system in an attempt to remove
moisture. Damage to system components could
occur.

If a refrigerant line is opened to the atmosphere,
it should be capped or taped to close the opening
immediately and prevent entry of moisture and dirt.
These contaminants can cause internal compressor
wear and- plugged lines in the condenser and
evaporator cores, the expansion tube and the
compressor inlet screen.

Sealing caps should be removed from
subassemblies just before making connections for final
assembly. A small amount of clean 525 viscosity
refrigerant oil should be used on all tube and hose
joints. New O-rings dipped in clean 525 viscosity
refrigerant oil should be used when assembling joints.
The oil will aid in assembly and help to provide a
leakproof joint. O-rings and seats must be in perfect
condition because a burr or a piece of dirt can cause a
refrigerant leak.

It is important to use the proper wrenches when
connecting O-ring fittings. When tightening the joint,
a second wrench should be used to hold the stationary
part of the connection to prevent distortion of
connecting lines or components. When connecting a
flexible hose connection, three wrenches should be
used to hold the swaged fitting, the flare nut and the
coupling to which it is attached. This will prevent
turning the fitting and damaging the ground seat. A
solid feel when tightening a connection indicates a
proper assembly.

For refrigerant line connection torque
specifications for steel, aluminum or copper tubing,
refer to "Specifications” in this section.

Chemical Stability Maintenance

The efficient operation and life of the air
conditioning system is dependent upon the chemical
stability of the refrigeration system. If foreign materials
such as dirt, air or moisture contaminate the
refrigeration system, they will change the stability of
Refrigerant-12 and 525 viscosity refrigerant oil. They
also will affect the pressure-temperature relationship of
the refrigerant, reduce efficient operation and possibly
cause internal corrosion and abnormal wear of moving
parts. The following precautions are recommended to
insure chemical stability in the system.
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Before disconnecting a refrigerant line
connection, any dirt or oil at or near the connection
should be wiped away to reduce the possibility of
foreign matter entering the system. Both sides of the
opened connection should be capped, plugged or taped
as soon as possible to prevent the entry of
contaminants.

The manifold gage set, tools and replacement
parts must be kept clean and dry. When preparing to
open the refrigeration system, everything needed
should be ready and handy so as little time as possible
will be required to perform the operation. The
refrigeration system should not be left open any longer
than necessary.

Refrigeration system service parts are dehydrated
and sealed before shipping. They should remain sealed
until just before making connections. All parts should
be at room temperature before they are uncapped to
prevent condensation of moisture from the air that has
entered the system. If caps are removed but the
connections are not made for any reason, the parts
should be resealed as soon as possible.

When adding 525 viscosity refrigerant oil, the
transfer device and container should be clean and dry
to assure that the refrigerant oil remains as moisture-
free as possible. Also refer to "Discharging, Adding
Oil, Evacuating and Charging CCOT Systems” in this
section.

Any refrigerant system that has been opened
should be properly evacuated before recharging with
Refrigerant-12. Refer to "Discharging, Adding Oil,
Evacuating and Charging CCOT Systems” in this
section.

REFRIGERATION SYSTEM SERVICES

Air Conditioning Refrigerant Recovery and
Recycling (ACR®) Station Setup and Refrigerant

Recovery

Figures 21 through 24

The Air Conditioning Refrigerant Recovery and
Recycling Station (ACR?) (J 38100-B) is designed to be
compatible with charging station J 23500-01 or its
equivalent. The recovery and recycling operations are
performed separately with the capability to recycle 136
kg (30 pounds) in one operation. Two 136 kg (30
pound) capacity reusable tanks are included with the
station.

CAUTION: Always wear goggles and
wrap a clean cloth around fittings and
connections when doing work that
involves opening the refrigeration
system. If liquid refrigerant comes
into contact with the skin or eyes,
injury may result.

CAUTION: Never remove a gage line
from its adapter when the line is
connected to the refrigeration system.
Always remove the line adapter from
the service fitting to disconnect a line.

Do not remove the charging hose at
the gage set while attached to service
low-side fitting. This will result in
complete discharge of system due the
depressed Schrader-type valve in
service low-side fitting and may cause
personal injury due to escaping
refrigerant.

NOTICE: The Air Conditioning Refrigerant
Recovery and Recycling Station meets UL®
standards for moisture and contamination
removal. Recovery systems which cannot meet
these standards are not approved for warranty
repairs. Use of moisture or particulate
contaminated refrigerant will result in premature
compressor and other component failure.

o Before removing and replacing any of the
air conditioning refrigeration lines or
components, the refrigerant must be
completely recovered.

e Always use service valve and pressure gage
sets during evacuation and charging
procedures.

o Do not charge while compressor system is
hot.

o Always check the refrigeration system for
pressure with a manifold gage set to
determine if refrigerant is present in the
system. Performing recovery on a
refrigeration system which is open to the
atmosphere as a result of a leak would allow
the recovery station to pull only air into the
tank.

Station (ACR®) Setup and Maintenance
Filter Drier Installation

Figure 21

NOTICE: USE ONLY AUTHORIZED
FILTER DRIER CORES. Use of any other cores
will give unsatisfactory results and will void the
warranty.

1. Remove the screws holding the filter cap to the
shell. Inside you will find a filter drier core
bracket (attached to the cap), and a piece of
cardboard separating the bracket and the filter
cap. :

2. Clean all internal parts with a lint free towel.

Discard the cardboard separator.

4. Remove the filter drier core from the sealed can.
Do not remove the filter from the can until you
are ready to install it in the system.

5. If the filter cap gasket is damaged, replace it.
Replacement gaskets are included with each filter
drier core.

6. Center the spring on the filter cap and place the
upper bracket on the spring with the center boss
of the bracket fitting into the coil and the edges
of the plate facing up.

w
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Figure 21 - ACR?® Component Locations

Position the filter drier core on the upper bracket.
Position the screened lower bracket on the filter
drier core and install the tie rods. Tighten the tie
rods until they stop.

Install the filter drier core assembly into the filter
drier shell. Replace the screws and tighten in a
star pattern to 20 N+-m (15 1b. ft.).

When the core has been installed and the filter

drier reassembled, attach the blue hose to the

vacuum pump and start the vacuum pump. Run
the pump for approximately 10 minutes to
remove all air.

Turn off the vacuum pump and disconnect the
hose.

Recovery Tank Installation

Perform this procedure only when putting new

tanks into service.

1.

-CAUTION: Use authorized refillable

refrigerant tanks only. Use of non-
refillable tanks could cause personal
injury and will void the warranty. Non-
refillable tanks will affect weight
platform calibration and will result in
overfilled tanks. Overfilling could
cause the safety valve to "pop-off”
releasing a large quantity of
refrigerant. If liquid refrigerant comes
into contact with the skin or eyes,
personal injury may result.

The recovery tank is supplied with 69 to 103 kPa
(10 to 15 psi) of dry nitrogen to keep it clean and
dry during shipment. Bleed this pressure from the

tank before attaching the tank to the station by
removing sealing cap and opening either valve. A
new tank without the precharge of dry nitrogen
indicates a leak and should be immediately
returned for replacement. See instruction
manual.

Place the tank on the scale platform at the rear
of the station. Place the bottom lip of the tank
around the outside diameter of the stand-off
welded to the platform. This will center the tank
automatically. Loosely fasten the strap around
the tank in order to prevent the tank from tipping
over.

Attach the red hose from the back of the station
to a vacuum pump. Attach the blue hose from the
back of the station to the “"LIQUID"” port of the
tank.

Open the "LIQUID" valve on the tank. Turn on
the vacuum pump. Pull a vacuum on the tank and
station for approximately 10 minutes to remove
all unwanted air from the tank and from the
station.

After a vacuum has been pulled, turn off the
vacuum pump and disconnect the hose from the
vacuum pump. Attach the red hose to the
"VAPOR"” port on the tank and open the
"VAPOR" valve.

Weight Platform Calibration
Figure 22

The weight platform should be checked for

accuracy at least once a month. This calibration will
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assure that the compressor will shut off when the tank
is full.

CAUTION: Use of non-refillable
tanks will affect platform calibration
and will result in overfilling of non-
refillable tanks. Overfilling could
cause the safety valve to "pop-off”
releasing a large quantity of
refrigerant. If liquid refrigerant comes
into contact with the skin or eyes,
personal injury may result.

1. Place a known 45 pound weight centered on the
platform. The switch should just trip or be very
close to tripping with this amount of weight.

2. If the switch is tripped, the mechanism is in
calibration. If the switch does not trip, place a 2
pound weight on top of the 45 pound weight. This
weight should definitely trip the switch. If the
switch is tripped, the mechanism is in calibration.
If the switch did not trip, the mechanism must be
recalibrated.

3. To recalibrate, remove the 2 pound weight and
loosen the lock nut of the trip screw. Turn the trip
screw until the switch just trips. Remove the 45
pound weight.

4. To check, replace the 45 pound weight on the
platform and repeat step 2. Repeat step 3 as
required. Tighten lock nut of the trip screw when
recalibration is complete.

213

H
=
o]
jm))

N
—_
[$;]

214

LJ

PLATFORM ASSEMBLY

=

213 216/ ADJUSTING SCREW

214] STATION BACK PANEL

TRIP SWITCH »
MC0032-1B-B-RP

Figure 22 - Weight Platform Calibration
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Control Panel
Figure 23

The control panel contains the switches and
monitors as follows:

o Main Power Switch - supplies electrical power to
the control panel.

e Compressor Start Switch - energizes compressor.

e Compressor On Light - lights when compressor
is energized.

e High Pressure Light - lights when there is
pressure above 1827 kPa (265 psi) in system.

® Recovery Tank Light - llghts when recovery tank
is full.

e Recycling System Start Switch - energizes
recycling pump.

e Recycling Pump On Light - lights when recycling
pump is energized.

e Moisture Indicator - tells if refrigerant is wet or
filter core needs to be replaced if no color change
occurs in two hours of recycling.

e Filter Monitor - tells when filter is plugged.
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Figure 23 - Control Panel

Filter Drier Core Replacement

Figure 24

1.

NOTICE: Use only authorized filter drier cores.
Use of any other cores will give unsatisfactory
results and will void the warranty.

Guidelines for replacing the filter drier core:

e For proper contaminant removal, replace
the filter drier core after recycling a
maximum of 136 kg (300 pounds) of
refrigerant.

e If the moisture indicator does not change to
green after two hours of filtering time, the
filter drier core is saturated with moisture
and should be changed.

o If the filter drier core becomes clogged with
particulates, the filter monitor needle will
register in the red zone; this also means the
filter core should be changed.

Close the "LIQUID” valve on the tank.
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CAUTION: Steps 2 and 3 are critical
to avoid possible hazardous release of
refrigerant. If liquid refrigerant comes
into contact with the skin or eyes,
injury may result.

2. Attach the blue hose to recovery inlet of the
station.

3. Start the compressor and recover all refrigerant
remaining in the station into the storage tank.
The compressor will automatically shut off when
recovery is complete.

4. Remove the screws holding the filter cap to the
shell. The filter drier core and bracket are
attached to the filter cap.

5. Remove the tie rods from the filter cap and
remove the filter drier from the bracket.

6. Clean all internal parts.

7. Remove the filter drier core from the sealed can.
Do not remove the filter from the can until you
are ready to install it in the system.

8. If the filter cap gasket is damaged, replace it.
Replacement gaskets are included with each filter
drier core.

9. Center the spring on the filter cap and place the
upper bracket on the spring with the center boss
of the bracket fitting into the coil and the edges
of the plate facing up.

10. Position the filter drier core on the upper bracket.
Position the screened lower bracket on the filter
drier core and install the tie rods. Tighten the tie
rods until they stop.

11. Install the filter drier core assembly into the filter
drier shell. Replace the screws and tighten evenly
in a star pattern to 20 N-m (15 Ib. ft.).

12.  When the core has been replaced and the filter
drier reassembled, attach the blue hose to the
vacuum pump and start the vacuum pump. Run
the pump for approximately 10 minutes to
remove all air.

13. Turn off the vacuum pump and disconnect the
hose.

14. Reattach the blue hose to the "LIQUID” port of
the tank and open the "LIQUID” valve on the
tank. You are now ready to continue recycling
with your station.

Refrigerant Recovery

Figure 24

The refrigerant system must be discharged using
an Air Conditioning Refrigerant Recovery and
Recycling System J 38100-B. After repairing the
malfunction, the refrigerant system can then be
evacuated and charged using air conditioning service
charging station J 23500-A or equivalent, or the
manifold and gage set J 23575-01 and refrigerant.

Evacuation lines from the recovery system and
the charging lines from the charging station or
manifold and gage set require the use of adapters to
connect to the refrigeration system low-side service
fitting. A straight adapter J 5420 and a 90 degree angle
adapter J 9459 are available.

NOTICE: Failure to check for residual oil from
the previous recovery can result in adding extra oil
to the vehicle currently being serviced. This will
result in reduced performance and possible
compressor damage. See “Refrigerant Oil
Distribution” under ”Discharging, Adding Oil,
Evacuating and Charging CCOT Systems” in this
section.

1. Start vehicle and run with the A/C on for two
minutes. Then attach a manifold gage set to the
refrigeration system and attach the recovery
station inlet hose to the center fitting of the
manifold gage set.

2. Open both valves of the manifold gage set. Make
certain the refrigerant tank "VAPOR" valve and
the "LIQUID” valve are open.

3. Plug the station into a suitable electric power
outlet and turn on the "MAIN POWER" switch.

4. Depress the "COMPRESSOR START” switch.
The amber "COMPRESSOR ON” light will
come on and the compressor will start. The
compressor will shut off automatically when
recovery is complete. Wait two minutes and
check for pressure rise. If pressure rise occurs,
depress “COMPRESSOR START" switch and
allow equipment to repeat the recovery.

5. To drain the accumulator of refrigerant oil, open
the "ACCUMULATOR PRESSURIZING”
valve long enough to allow some compressor
discharge pressure back into the accumulator.
Open the oil drain valve slowly and drain the
accumulator. When the oil stops draining, close
the oil drain valve. Do not allow the accumulator
to completely depressurize.

6. Although refrigerant can be filtered and recycled
at any time, it is recommended to recycle when
the tank is full for greatest efficiency. Two tanks
are provided so you can fill one, recycle it, and
use it for charging systems while filling the
second tank.

When the recovery tank is full, the trip switch at
the bottom of the weight platform will de-energize the
compressor and the “"TANK FULL" light will come
on. Close both tank valves, remove the tank from the
platform, and replace with another refillable tank or
recycle the first tank. If the first tank isn’t immediately
recycled, take precautions to prevent its use in a
refrigeration system before it is recycled. Additional
tanks are available. See the “Replacement Parts”
section of the instruction manual.

Refrigerant Recycling

If any of the recovered refrigerant being recycled
is from a system with a hermetic motor burnout, run
the recycling system for a minimum of 24 hours. Check
the refrigeration oil drained from the accumulator with
an acid test kit to determine the acid quantity of the oil.

1. Plug the station into a suitable electric power
outlet and turn on the main power switch.

2. Open both valves on the recovery tank.

o For efficiency recycle full tanks of
refrigerant.
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Figure 24 - ACR® Hook Up

3. Turn the "RECYCLE START"” switch "ON.”
The amber "RECYCLE ON" light will come on
and the refrigerant pump will start.

4. Refrigerant will be seen going through the
"MOISTURE INDICATOR” at start up. If
there is a sufficient supply of refrigerant, the
bubbles will clear after a few seconds. When the
bubbles clear from the "MOISTURE
INDICATOR,” the refrigerant pump is
operating at maximum efficiency.

5. Allow the station to operate until the dot in the
center of the "MOISTURE INDICATOR"” turns
green. Always run the recycling system a
minimum of 30 minutes. If the "MOISTURE
INDICATOR” starts out yellow, it could take as
long as two hours to turn green, depending on the
moisture content of the refrigerant.

6. Shut off the station when recycling is complete.
This is not an automatic function.

Guidelines‘for replacing the filter drier core:

e For proper contaminant removal, replace
the filter drier core after recycling a
maximum of 136 kg (300 pounds) of
refrigerant.

e If the moisture indicator does not change to
green after two hours of filtering time, the
filter drier core is saturated with moisture
and should be changed.

o Ifthe filter drier core becomes clogged with
particulates, the filter monitor needle will
register in the red zone; this also means the
filter core should be changed.

Operating Hints
I.  When using the recovery station in conjunction
with a charging station, attach the center port
hose of the manifold gage set to the inlet port of
the ACR® station. Then follow the normal
operating procedures for the recovery/recycling
station. -

2. When using the ACR’ station in conjunction with
an automatic charging station, attach the exhaust
hose to the inlet of the ACR® station. On
automatic A/C service stations, a hole has been
added at the rear of the cabinet for convenient
access to the exhaust hose. On older style
stations, you must open the front doors of the
cabinet to reach the exhaust hose. After attaching
the exhaust hose to the ACR® station, depress the
"MAIN POWER” switch on the automatic
charging station. Then depress the "EXHAUST"
switch. Then follow the normal operating
procedures for the ACR? station.

3. Air is automatically vented from the recovery
tank during recycling. This feature eliminates the
need to "purge” hoses before recovering the
refrigerant.

4. Operating the engine with the A/C off during
recovery may reduce the recovery time by
increasing the temperature in the accumulator
area.

5. To help prevent the escape of refrigerant to the
atmosphere, the ACR® can be attached to a "Dial-
A-Charge” cylinder top vent port when filling the
cylinder.

6. Always check the ACR’ station for residual oil
from the previous recovery. See step 5 of
"Refrigerant Recovery,” above.

ACR® Troubleshooting Guide

Refer to the following diagnosis chart if a
problem is encountered with the ACR? station.

DIAGNOSIS OF ACR® STATION

PROBLEM POSSIBLE CAUSE CORRECTION
High Pressure Light Comes 1. Valve at tank is 1. Open valve.
"ON" and Compressor Stops closed.

2. Tank is competely full

of refrigerant.

3. Inaccurate weight

2. Remove and replace tank.

3. Check and adjust weight




MANUALLY CONTROLLED AIR CONDITIONING 1B-31

PROBLEM

POSSIBLE CAUSE

CORRECTION

platform calibration.

platform calibration or
consult factory.

Compressor Continues
Operation after 17 in.
Vacuum Has Been Reached

Faulty vacuum switch.

Replace switch.

Compressor Starts But

. High compressor

1. Allow compressor to

Does Not Run temperature. cool down.
2. Faulty thermal 2. Consult factory.
overload. ' :
3. Faulty compressor. 3. Remove and replace
COMPpressor.
4. Compressor oil 4. Fill compressor with
quantity low. fresh oil.
Dot in Center of Moisture 1. Wet filter drier 1. Remove and replace
Indicator Does Not Change core. filter drier core.
Color 2. Faulty moisture 2. Remove and replace
indicator. moisture indicator.
Compressor Does Not 1. Compressor oil 1. Fill compressor with
Pull System to the 17 in. quantity low. fresh refrigeration
Vacuum Level oil.
2. Leak in system. 2. Repair leak.
3. Faulty compressor. 3. Remove and replace
. COmpressor.
Refrigerant Does 1. Liquid valve on 1. Open valve.
Not Circulate tank closed.
2. Vapor valve on 2. Open valve.
tank closed.
3. Pump decoupled. 3. Turn pump off,
_ then restart.
4. Faulty refrigerant 4. Remove and replace

pump.

pump.

Discharging, Adding Oil Evacuating and Charging CCOT

system. The line adapter always

Systems should be removed from the service
. fitting to disconnect a line. The
Figure 25 charging hose should not be removed

Tools required:

J 38100-B Air Conditioning Refrigerant
Recovery and Recycling System

J 34000-A, J23500-01, J23900-C or
J 24410-B Charging Station, or J 23575-01

Manifold and Gage Set

J 26695-B, J 24364-B or J 34119 Vacuum

Pump

from the gage set while attached to
the low-pressure side service fitting.
This will result in complete discharge
of the refrigeration system because of
the depressed Schrader valve in the
service fitting. The accidental
complete discharge may cause
personal injury from the escaping
Refrigerant-12.

J 23390 Control Valve

J 25498-A Straight Gage Adapter

J 25499-A 90-degree Angle Gage Adapter
J 34122-A Flexible Gage Adapter

J 26934 or J 29547 Leak Detector

CAUTION: A gage line never should
be removed from its adapter when the
line is connected to the refrigeration

The air conditioning refrigeration system must be
discharged by using J 38100-B Air Conditioning
Refrigerant Recovery and Recycling System. Refer to
"Air Conditioning Refrigerant Recovery and
Recycling (ACR®) Station Setup and Refrigerant
Recovery” in this section.

The air conditioning refrigeration system may be

evacuated and charged by using an air conditioning
service charging station such as J 34000-A, J 23500-01,
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J 23900-C or J 24410-B. As an alternative, the
manifold and gage set J 23575-01 may be used with a
vacuum pump such as J 26695-B, J 24364-B or J 34119,
and a reliable scale (60) to charge from either a 13.6-kg
(30-pound) drum (59) of refrigerant or a 5.4-kg (12-
pound) drum (59) of refrigerant. With the 5.4-kg (12-
pound) drum (59), J 23390 is needed to open the drum
(59) and control the flow of refrigerant.

Charging lines from the charging station or gage
hoses (57) from J 23575-01 require the use of gage
adapters to connect to the refrigeration system service
fitting. J 25498-A, J 25499-A and J 34122-A are
available.

Before removing and replacing any of the air
conditioning refrigeration system lines or components,
the system must be completely discharged. Refer to
“Air Conditioning Refrigerant Recovery and
Recycling (ACR®) Station Setup and Refrigerant
Recovery” in this section. The system service valve and
J 23575-01 must be used for evacuating and charging
the system.

The system should be discharged and the entire
evacuating and charging procedure should be done
through the low-pressure side service fitting. The high
pressure gage hose (57) or any other service line should
never be connected to the high-pressure side service
fitting during discharging and charging procedures.
The system should not be charged while it is hot.

Gage Calibration

Before evacuating or charging the system, the low
pressure gage should be checked for proper calibration.
With the gage disconnected from the refrigeration

Figure 25 - Charging the System from Refrigerant Drum

system, the pointer should indicate to the center of the
zero mark ("0”). The gage should be tapped gently a
few times to assure that the pointer is not sticking.

If it is necessary to calibrate the low-pressure
gage, the cover should be removed for access to the
pointer. With the pointer adjusting screw held still, the
pointer should be carefully forced to indicate zero
("0"). After the gage is gently tapped a few times to
assure that the pointer is not sticking, the gage cover
should be installed.

Vacuum System Check

Before connecting the vacuum pump to the
refrigeration system, the low-pressure gage should be
connected to the pump and the pump should be run to
determine the vacuum capability of the pump. If the
pump is unable to produce a vacuum of at least 94.6
kPa (28 inches of Hg), the vacuum system should be
checked for leaks. If no leaks are found, the vacuum
pump may require repair.

Discharging the Refrigeration System and Recdvering
Refrigerant

When any refrigeration system component except
the pressure cycling switch is replaced, all of the
Refrigerant-12 in the refrigeration system must be
completely discharged and recovered by using an
approved air conditioning refrigerant recovery system.
(The pressure cycling switch is mounted on a Schrader
valve and may be replaced without discharging the
refrigeration system.) The system always must be
discharged at the low-pressure side service fitting to
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control the loss of refrigerant oil. Oil loss will occur if
the high-pressure side service fitting is used.

1. With the ignition off, the protective cap should be
removed from the low-pressure side service fitting
at the accumulator (46).

2. The refrigerant recovery system should be
connected, following the equipment
manufacturer instructions.

3. With the low-pressure side of the refrigeration
system fully discharged, the high-pressure side
service fitting in the liquid line near the condenser
should be checked for remaining pressure.

4. Ifrefrigerant under pressure remains in the high-
pressure side of the system, an attempt should be
made to discharge the high-pressure side of the
system by using the same procedure as used for
the low-pressure side service fitting.

o This condition indicates a restriction in the
high-pressure side of the system.

e The cause must be diagnosed and corrected
before evacuating and charging the system.

5. When the system is completely discharged and
the refrigerant stored in the recovery tank,
measure, record the amount and discard the
refrigerant oil that was collected in the recovery
system accumulator.

6. If the measured quantity of oil is 15 ml (0.5 fluid
ounces) or more, the same amount of new 525
viscosity refrigerant oil must be added to the
system, plus any quantity in the removed parts.

e This must be done before evacuating the
system and charging it with Refrigerant-12.

e For the specific quantity of oil normally
retained in the removed parts, refer to
"Refrigerant Oil Distribution” in this
section.

Adding Oil

Refrigerant oil must be added after the
refrigeration system has been discharged and before it
is evacuated. To add oil, the refrigeration system
suction hose should be disconnected at the
accumulator outlet pipe connection. The correct
quantity should be poured into the hose. The hose
should then be connected to the pipe. For specific
quantity instructions, refer to “Discharging the
Refrigeration System and Recovering Refrigerant” and
"Refrigerant Oil Distribution” in this section.

Refrigerant Qil Distribution

The refrigeration system requires a total of 180
ml (6 fluid ounces) of 525 viscosity refrigerant oil. New
oil quantities must be added to the system during
component replacement.

With no signs of excessive oil leakage, oil should
be added as follows:

~ If the compressor is removed, drain the oil from
both the defective compressor and the new
replacement compressor. Measure the amount
removed from the defective compressor. If the
measured amount is less than 30 ml (1 fluid
ounce), add 60 ml (2 fluid ounces) to the new

replacement compressor. If more than 30 ml (1
fluid ounce) is drained from the defective
compressor, add the same amount to the new
COmpressor.

- If the evaporator is removed, 90 ml (3 fluid
ounces) of new oil must be added.

— . If the condenser is removed, 30 ml (1 fluid ounce)
of new oil must be added.

— If the accumulator (46) is to be replaced, 105 ml
(3.5 fluid ounces) of oil must be added to replace
the oil trapped in the desiccant of the original
accumulator (46).

With signs of excessive oil leakage, only the
accumulator (46) should be removed. The oil in the
accumulator (46) should be drained, measured and
recorded. It is not necessary to remove and drain the
R-4 compressor because it retains only a minimum
quantity of oil. Oil should be added as follows:

— If less than 90 ml (3 fluid ounces) of oil was
retained in the accumulator (46), 90 ml (3 fluid
ounces) of new oil should be added to the system.

— If more than 90 ml (3 fluid ounces) of oil was
retained, an equal amount of new oil should be
added.

Refrigerant Oil Loss from an Abrupt Leak

If the refrigerant charge is abruptly lost due to a
large refrigerant leak, approximately 90 ml (3 fluid
ounces) of refrigerant oil will be suspended in the
refrigerant and carried out of the system. Any failure
that causes an abrupt refrigerant discharge will result
in this oil loss. Failures that allow the refrigerant to
seep or bleed off over time do not cause this oil loss.

Upon replacement of a component which caused
a large refrigerant leak, add 90 ml (3 fluid ounces) of
new 525 viscosity refrigerant oil plus the required
amount of oil for the particular component.

Add the oil directly to the replaced component if
possible. If the oil cannot easily be added to the
replaced part, add the oil to the accumulator (46).

Evacuating and Charging the Refrigeration System

If the refrigeration system has been opened or the
Refrigerant-12 charge has been lost, the system must
be evacuated before charging. Among the approved
methods of evacuating and charging the refrigeration
system are the charging station method and the
refrigerant drum method. Both methods are covered
here. Properly recycled Refrigerant-12 can be used to
charge the system.

Charging Station Method

The charging instructions provided with the
charging station should be followed with the following
exceptions.

— The high-pressure line should not be connected
to the refrigeration system.

— The high-pressure valve on the charging station
should remain closed at all times.

- The entire evacuating and charging procedure

should be'done through the accumulator low-
pressure side service fitting.
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Following these procedures will prevent high-
pressure side system pressure from getting to the
charging station if an error is made in valve sequence
during compressor operation to pull in the Refrigerant-
12 charge.

Refrigerant Drum Method

The Refrigerant-12 drum (59) should be placed
on a scale (60) and the total weight noted before
charging (Figure 25). During charging, the scale (60)
should be watched to determine the amount of
refrigerant used.

The low-pressure gage of J 23575-01 should be
connected to the low-pressure side service fitting at the
accumulator. The high-pressure gage should be
connected to the vacuum pump. The J 23575-01 center
gage hose (57) should be connected to the Refrigerant-
12 drum (59). J 23390 must be used to control the flow
of refrigerant from the 5.4-kg (12-pound) drum (59).
The 13.6-kg (30-pound) drum (59) has its own valve.

To begin evacuating the refrigeration system, the
high-pressure side and low-pressure side gage valves
should be opened slowly and the vacuum pump should
be started. The system should be pumped until the low-
pressure side gage reaches a vacuum reading of 94.6-
97.9 kPa (28-29 inches of Hg) at sea level. For each 305
m (1,000 feet) above sea level, this specification should
be lowered by 3.38 kPa (1 inch of Hg). At 1,525 m
(5,000 feet) elevation, a vacuum reading of only
77.7-81.1 kPa (23-24 inches of Hg) is required.

If the specified vacuum cannot be reached, the
vacuum control valve should be closed and the pump
should be shut off. Then the pump and connections
should be checked for a leak. -

When the low-pressure side gage reaches the
specified vacuum reading, the system is fully
evacuated. The high-pressure side gage valve should be
closed and the vacuum pump should be shut off.

The low-pressure side gage should be watched to
be sure the vacuum holds for five minutes. If vacuum
is held for five minutes, the vacuum hose should be
disconnected at the high-pressure side gage and
charging should begin. If vacuum does not hold for five
minutes, the system should be charged with 0.23 kg
(0.5 pound) of Refrigerant-12 and a check made for
refrigerant leaks. The system should be discharged and
the refrigerant recovered before repairing the leak(s).
Then the evacuation procedure should be repeated.

Charging
To prepare for charging the refrigeration system,
the engine should be started and run until it reaches

operating temperature. The air conditioning mode
lever should be set to "OFF.”

With the engine at operating temperature and the
Refrigerant-12 drum (59) inverted, the refrigerant
source valve should be opened to allow 0.23 kg (0.5
pound) of liquid Refrigerant-12 to flow into the system
through the low-pressure side service fitting.

As soon as this quantity of refrigerant enters the
refrigeration system, the compressor should be
engaged by setting the air conditioning mode lever to
"NORM" and setting the blower speed switch to "HIL.”

This will draw in the remainder of the total refrigerant
charge. The total charge is 1.02 kg (2.25 pounds).

Charging can be speeded up by placing a large
volume fan in front of the vehicle to pass more air over
the condenser. If condenser temperature is maintained
below the temperature of the charging drum,
Refrigerant-12 will enter the system more rapidly.

When the full charge is added, the Refrigerant-12
source valve should be turned off and the engine
allowed to run for 30 seconds to clear the lines and
gages.

CAUTION: A gage line never should
be removed from its adapter when the
line is connected to the refrigeration
system. The line adapter from the
service fitting always should be
removed to disconnect a line. The
charging hose at the gage set should
not be removed while the hose is
attached to the accumulator.
Removing the hose will result in
complete discharge of the system
because of the depressed Schrader
valve in the low-side service fitting,
and personal injury may result from
the escaping Refrigerant-12.

With the engine running, the low-pressure side
charging hose adapter should be removed from the
accumulator service fitting. It must be unscrewed
rapidly to avoid releasing excessive refrigerant from the
system.

NOTICE: High-pressure side and low-pressure
side service fittings have a black plastic cap and
seal that provides the primary refrigerant seal for
the fitting. When servicing an air conditioning
system, be sure all access fitting caps are installed
and tight. If a cap and seal assembly is loose or
missing, a significant amount of refrigerant can
leak past the valve core. This can cause poor air
conditioning performance or failure. To ensure
proper sealing, the access fitting cap should be
threaded on until contact is made with the O-ring
sea, and then tightened another quarter-turn to
half-turn.

After replacing the protective cap on the
accumulator fitting and turning off the engine, a leak
test should be conducted with J 26934 or J 29547. With
the refrigeration system fully charged and leak-tested,
the air conditioning system functional test should be
conducted. Refer to "Functional Test” in this section.

Liquid Line Filter Installation

Figures 26 and 27

An aftermarket liquid line filter (61) is available
for air conditioning refrigeration systems that have
been contaminated. The liquid line filter (61)
eliminates the need for Refrigerant-11 flushing. The
filter (61) should be installed after repeated expansion
tube plugging or when replacing a seized compressor.
The filter installation is intended to replace the former
practice of system flushing and/or replacement of the
accumulator.
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The liquid line filter (61) contains a screen and a
filter pad. The screen catches larger particles and
retains the filter pad. The filter pad catches the smaller
particles and filters the refrigerant oil.

The filter (61) must be installed in the high
pressure liquid line (65) between the condenser and
evaporator. Two types of filter are available - a filter
(61) without an orifice (expansion tube) and a filter
with an orifice (expansion tube). The filter (61) without
an orifice (expansion tube) is preferred. (The filter with
an orifice is used when the filter must be installed in the
low-pressure side beyond the original expansion tube
in certain other vehicles. It requires removal of the
original expansion tube).

DIRECTION OF FLOW O-RING
SCREEN NUT
FILTER PAD FERRULE
FILTER

KC0190.-1B-8.RP
Figure 26 - Liquid Line Filter Without Orifice

|5 m—

]
N

A | "INSTALL OR CONNECT'"' STEP 1 NUT

“INSTALL OR CONNECT'’ STEP 2 FERRULE

LIQUID LINE

LC0007-1B-B-RP

62| O-RING

2. High pressure liquid line (65).
e Cap or tape fittings at the evaporator inlet
and the condenser.
3. Tubing segment for filter installation.
o Remove 50.8 mm (2 inches) of tubing at the
point selected for filter installation.
o Cut the end of the tube square with a
sharp tubing cutter.
e Cut out the internal burr, being sure
no shavings remain in the two parts of
the tube that will be reused.

< ¢| Install or Connect

Figure 27 - Filter Ferrule and O-Ring Installed

T
+

Remove or Disconnect

1. Refrigerant.

e Discharge the system and recover the
refrigerant. Refer to "Discharging, Adding
Oil, Evacuating and Charging CCOT

Systems” in this section.
e Select and mark the most convenient location for
the filter (61) on the high-pressure liquid line (65)
between the condenser and the expansion tube.

NOTICE: See "Notice” on page 1B-1 of this
section.
1. Nuts (63) and ferrules (64).

o Slip the compression nut (63) onto the
liquid line (65) at the cut ends of the tube
segments.

e Slip a ferrule (64) onto each cut end of the
tube, tapered end toward the nut (63).

Y Important

o Do not install O-rings at this time.

o Push one tube end into the filter fitting,
bottoming it out while tightening the nut
(63) to set the ferrule (64). Repeat the
procedure with the other tube end.

[&] Tighten

e Nuts (63) to 15 N-m (11 Ib. ft.).
o Disassemble both joints.
2. O-rings (62).
o Coat both O-rings (62) with clean 525
viscosity refrigerant oil and slip one O-ring

(62) on each tube end until it contacts the
ferrule (64).

3. Liquid line tube segments to the filter (61).

Tighten

e Nuts (63) to 15 N-m (11 Ib. ft.)
4. Liquid line (65) and filter (61).

e Remove caps or tape from fittings at the
condenser and the evaporator inlet.

e Coat new O-rings with clean 525 viscosity
refrigerant oil and install them.

Tighten the nuts, holding the fittings
stationary with a second wrench.

[ )
[&] Tighten

e Nut at the condenser fitting to 16 N-m (12
Ib. ft.).

e Nut at the evaporator inlet to 23 N'm (17
Ib. ft.).

5. Refrigerant.

e Evacuate and charge the refrigeration
system. Refer to "Discharging, Adding Oil,
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Evacuating and Charging CCOT Systems”
in this section.

o Leak test the refrigeration system. Refer to " Leak
Testing” in this section.

TEMPERATURE CONTROL CABLE
ADJUSTMENT

The air conditioning temperature control cable
has a self-adjusting sliding clip at the air conditioning
module end. To operate the self-adjusting feature, the
temperature lever in the control assembly should be
moved briskly back and forth from full “COOL" to full
"WARM." If the clip requires adjustment, added effort
may be required to move the temperature lever through
the final part of its travel. When the temperature
control cable adjustment is correct, the temperature
valve will be heard hitting the stops at both extremes
of lever travel.

DRIVE BELT ADJUSTMENT INSPECTION

For drive belt inspection, refer to COOLING
AND RADIATOR (SEC. 6B).

REPLACEMENT PROCEDURES

Control Assembly and Vacuum Selector Valve,
Blower Switch, Rotary Selector Switch and/or
Hot Water Valve, Vacuum Control Valve

Figures 28 and 29
+-| Remove or Disconnect

1. Radio and air conditioning control console trim
plate retaining screws (71).

2. Radio and air conditioning control console trim
plate (72).

Control assembly retaining screws (70).

4. Control assembly (10).

e Pull the control assembly (10) out far
enough to reach the vacuum, electrical and
temperature control cable connections.

w

Blower switch connector.
Rotary selector switch connector.
Control assembly dial lamp wire connector.

®© N oW

Vacuum harness connector at the vacuum
selector valve (69).
9. Temperature selector control cable.

e Pull the temperature control cable clip from
the control assembly (10).

e Slip the temperature control cable loop off
the lever.

10. Vacuum selector valve (69), if necessary.
e Remove two retaining screws and remove
the vacuum selector valve (69).
11. Blower switch (11), if necessary.

o Remove the blower switch knob and the
retaining clip from the shaft of the blower
switch (11).

o Remove the blower switch (11).

12. Rotary selector switch (68), if necessary.

e Remove two retaining screws and remove
the rotary selector switch (68).

13. Hot water valve vacuum control valve, if
necessary.

o Remove the push nut holding the vacuum
control valve to the control assembly (10),
then lift the valve off.

Inspect

e Electrical terminal for corrosion. Remove the
corrosion or replace the component as necessary.

o Temperature and mode levers for freedom of
movement. Lubricate, repair or replace as
necessary.

e Temperature control cable for kinks, binding and
other damage. Adjust, repair or replace as
necessary.

CONTROL ASSEMBLY
70| SCREW

71| SCREW

72| TRIMPLATE

Figure 28 - Control Assembly Removed
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INSTRUMENT PANEL HARNESS CONNECTORS
CONTROL ASSEMBLY DIAL LAMP CONNECTOR

C | VACUUM HARNESS CONNECTOR

[o]=1>]

E AIR CONDITIONING HARNESS CONNECTOR TO
BLOWER SWITCH =y

E MODULE

CONTROL ASSEMBLY

BLOWER SWITCH

[s]=]=]

INSTRUMENT PANEL HARNESS
67| VACUUM HARNESS

ROTARY SELECTOR SWITCH
VACUUM SELECTOR VALVE

78| AIR CONDITIONING HARNESS

KC0260-1B-F-RP

Figure 29 - Control Assembly Components and Connections

¢ Install or Connect @ Tighten
1. Hot water valve vacuum control valve and push e Screws (71) to 1.4 N-m (12 Ib. in.).
nut, if removed. e Test operation of the temperature lever, the mode
2. Rotary selector switch (68), shaft retaining clip lever and the blower switch (11).

and blower switch knob, if removed.
3. Vacuum selector valve (69) and retaining screws,  Temperature Control Cable

if removed. .
4. Temperature control cable. Figures 28 and 30

e Slip the temperature control cable loop into  |¢-| Remove or Disconnect

position on the lever arm. L Rish dinsul Ref INSTRUMENT
e Press the temperature control clip into the - Night sounc inswator. Refer to
slot in the control assembly (10). gé‘)NEL’ CLUSTER AND CONSOLE (SEC.
5. Vacuum harness connector to the vacuum ) .
selector valve (69). 2. Terrépqrat}lre cc:jntlrol9 cable (19) at the air
6. Control assembly dial lamp wire connector cable conditioning module (9). . .
o Remove the push nut retainer (24) holding

li i . P .
clip to the instrument panel harness (40) the cable adjusting clip to the temperature

7. Rotary selfactor switch connector. valve lever pin.
8. Blower switch connector. e Disengage the cable clip from the slot in the
9. Control assembly (10). air conditioning module (9).
NOTICE: See "Notice” on page 1B-1 of this 3. Radio and air conditioning control console trim
section. plate retaining screws (71).
10. Control assembly retaining screws (70). 4. z%c)ho and air conditioning control trim plate

e Install the lower right screw (70) first to 5

align the control assembly (10) properly. Control assembly retaining screws (70).

6. Control assembly (10).

Tighten e Pull the control assembly (10) out far

e Screws (70) to 1.4 N-m (12 Ib. in.). enough to reach the temperature control

11. Radio and air conditioning control console trim 7. Temperature control cable push nut retainer (24).
plate (72). 8. Temperature control cable (19).

NOTICE: See "Notice” on page 1B-1 of this e Pull the temperature control cable clip from
section. the control assembly (10).

12. Radio and air conditioning control console trim e Slip the temperature control cable loop off

plate retaining screws (71). the lever arm.
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Figure 30 - Temperature Control Cable

T
+

Install or Connect

1.

2.

4.

Temperature control cable (19) to the control
assembly (10).

e Slip the temperature control cable loop into
position over the lever arm.

o Press the temperature control cable clip into
the slot in the control assembly (10).

Temperature control cable push nut retainer (24).
Control assembly (10).
NOTICE: See "Notice” on page 1B-1 of this
section.
Control assembly retaining screws (70).

o Install the lower right screw (70) first to
align the control assembly (10) properly.

[&] Tighten

o Screws (70) to 1.4 N-m (12 Ib. in.).
Radio and air conditioning console control trim
plate (72).
Radio and air conditioning console control trim
plate retaining screws (71).

[2] Tighten

® Screws (71) to 1.4 N m (12 Ib. in.).

Temperature control cable (19) at the air
conditioning module (9).

e Fit the cable self-adjusting clip onto the
temperature valve lever pin.

e Snap the cable clamp into the slot in the air
conditioning module (9).

o Install the push nut retainer (24) to the
temperature valve lever pin.

8. Right sound insulator. Refer to INSTRUMENT
PANEL, CLUSTER AND CONSOLE (SEC.
8C).

Adjust

o Temperature control cable. Refer to
"Temperature Control Cable Adjustment” in this
section.

Blower Motor Resistor Assembly
Figure 31

=D
A i 4

Remove or Disconnect

o Remove the key from the ignition to assure that
the switch will remain "OFF.”

1. Air conditioning wiring harness connector at the
blower motor resistor assembly (17).

2. Resistor assembly retaining screws (28).
3. Blower motor resistor assembly (17).

>

Install or Connect

NOTICE: See "Notice” on page 1B-1 of this
section.

1. Blower motor resistor assembly (17) and
retaining screws (7%)
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[&] Tighten

o Screws (28) to 1.5 N+ m (13 Ib. in.).
2. Air conditioning wiring harness connector.
o Test blower motor operation at all four speeds.

Blower Relay

Figure 31

=ed
A e 4

Remove or Disconnect

1. Negative (-) battery cable.

2. Electrical connector at the blower relay (29).
3. Blower relay (29).
°

Pull the blower relay (29) off the clip of the
mounting bracket.

¢

Install or Connect

1. Blower relay (29).

e Press the blower relay (29) onto the clip on
the mounting bracket.

2. Electrical connector to the blower relay (29).
3. Negative (-) battery cable.

Air Conditioning Cutout Relay
Figure 32

N

+-| Remove or Disconnect

1. Negative (-) battery cable.
2. Electrical connector at the air conditioning

b &=
BN

Install or Connect

2.
3.

NOTICE: See "Notice” on page 1B-1 of this
section.

Air conditioning cutout relay (79) and mounting
screws (80).

Tighten

o Screws (80) to 6.8 N-m (60 Ib. in.).
Electrical connector.
Negative (-) battery cable.

Pressure Cycling Switch

Figure 31

b==d

I 4

Remove or Disconnect

|

1. Negative (-) battery cable.

2. Electrical connector at the pressure cycling
switch (47).

3. Pressure cycling switch (47) and O-ring.

o The pressure cycling switch (47) is mounted
on a Schrader-type valve so it is not
necessary to discharge the refrigeration
system.

e Discard the O-ring.

¢ Install or Connect

1.

New O-ring to the pressure cycling switch (47).
e Coat the O-ring with refrigerant oil.

cutout relay (79).
Mounting screws (80).
Cutout relay (79).

NOTICE: See "Notice” on page 1B-1 of this
section. :

2. Pressure cycling switch (47).

17| RESISTOR ASSEMBLY

28| SCREW

29| RELAY

46| ACCUMULATOR

47| PRESSURE CYCLING SWITCH

KC0280-1B-F-RP

Figure 31 - Air Conditioning Electrical Components
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E LEFT REAR AREA OF
ENGINE COMPARTMENT

seLar
SCREW

KC0290-1B-F-RP
Figure 32 - Air Conditioning Cutout Relay

Tighten

o Pressure cycling switch (47) to 5 N+'m (44
Ib. in.).

3. Electrical connector to the pressure cycling
switch (47).
4. Negative (-) battery cable.

Blower Motor and Fan
Figure 31

'

+-»| Remove or Disconnect

o Remove the key from the ignition switch to
assure that the switch will remain "OFF.”

1. Diagonal fender brace at the right rear corner of
the engine compartment, if necessary. -

o Remove the two bolts and remove the brace.
2. Blower relay (29) and bracket.

o Remove two screws from the blower
bracket and remove the relay (29) and
bracket as an assembly.

e Swing the relay (29) and bracket up and out
of the way. '

3. Air conditioning wiring harness connectors at the
blower motor power and ground terminals.

4. Blower motor cooling tube.
Blower motor attaching screws.
6. Blower motor.

e Pull the blower motor forward carefully to
avoid distorting the blower fan.

bl

o Work the blower motor fan up and out of
the engine compartment.

7. Fan, if necessary.

Inspect

e Blower motor terminals for corrosion. Clean
corrosion from the terminals or replace the
blower motor as necessary.

e Flange of the blower motor for damage or
distortion that could cause an air leak. Repair as
necessary. -

e Blower fan for damage and distortion. Repair or
replace as necessary.

= ¢+ Install or Connect

1. Fan to blower motor shaft, if removed.
2. Blower motor.

e Guide the blower motor and fan into
position, being careful not to catch the fan
on protruding parts.

3. Blower motor attaching screws.
Blower motor cooling tube.

5. Air conditioning wiring harness connectors at the
blower motor power and ground terminals.

NOTICE: See "Notice” on page 1B-1 of this
section.

6. Blower relay (29) and bracket assembly, and two
bracket retaining screws.

Tighten
o Bracket retaining screws to 1.5 N-m (13 Ib.
in.).
7. Diagonal fender brace and bolts if necessary.
e Check blower operation.

Air Distributor and Instrument Panel Air Outlet
Ducts

Refer to INSTRUMENT PANEL, CLUSTER
AND CONSOLE (SEC. 8C).

Floor Air Outlet Duct

Refer to INSTRUMENT PANEL, CLUSTER
AND CONSOLE (SEC. 8C).

Side Window Defogger Ducts

Refer to INSTRUMENT PANEL, CLUSTER
AND CONSOLE (SEC. 8C).

~ Air Deflectors

An air conditioning system air deflector can be
removed by prying on one side of the deflector with a
small thin-blade screwdriver to pop it out. The
deflector can be installed bv pressing it into place.
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Vacuum Hose Harness
Figures 7, 29 and 33

e d

v

1.

Remove or Disconnect

Left and right sound insulators. Refer to
INSTRUMENT PANEL, CLUSTER AND
CONSOLE (SEC. 8C).

Control assembly (10). Refer to “Control
Assembly and Vacuum Selector Valve, Blower
Switch, Rotary Selector Switch and/or Hot
Water Valve, Vacuum Control Valve” in this
section.

Vacuum hose connectors at
actuators.

o Trace each vacuum hose to its actuator on
the air conditioning module (9), noting its
routing for reference during installation.

e Disconnect the connector at each actuator
by sliding the tab of the plastic retainer past
the L-shaped bend in the actuator vacuum
tube. Then slide the hose connector off the
tube while continuing to hold the tab back
against the body of the connector.

Main harness segment connector from the engine
compartment harness segment connector.

Main harness segment from the retaining clip
(66).
Main harness segment.

Engine compartment
necessary.

the vacuum

harness segment, if

e Disconnect the vacuum hose at the vacuum
source.

e Disconnect the vacuum hose connector at
the hot water valve vacuum actuator.

e Carefully push the vacuum harness
grommet through the wiring harness
grommet in the dash panel until it is free.

e Work the engine compartment harness
through the hole in the wiring harness
grommet until both vacuum hoses are
completely inside the passenger
compartment.

® Remove the engine compartment harness

segment from the passenger compartment
side of the dash panel.

1©] Inspect

o Vacuum hoses for leaks by attempting to blow
through the hose while covering the opposite end
with a fingertip. Replace any hose that leaks.

o Vacuum switches and connecting hose at the
control assembly for leaks and proper function.
Replace faulty components.

+¢

Install or Connect

1. Engine compartment harness segment, if
removed.

o Guide the hot water valve actuator vacuum
hose (gray) and the vacuum supply hose
(violet) through the wiring harness
grommet.

VACUUM HARNESS CONNECTORS, MAIN HARNESS
TO ENGINE COMPARTMENT HARNESS

MODULE
CONTROL ASSEMBLY

AIRINLET ACTUATOR

(1= ]

N

UPPER MODE ACTUATOR

LOWER MODE ACTUATOR

DEFROSTER ACTUATOR
cup

VACUUM HARNESS

KC0300-1B-F-RP

Figure 33 - Vacuum Harness
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e Work both hoses through the wiring
harness grommet until the vacuum
harness grommet enters the hole in the
wiring harness grommet.

e Continue pressing the vacuum harness
grommet in until its flange touches the
wiring harness.

e Connect the gray hose to the hot water valve
vacuum actuator.

e Connect the violet hose to the vacuum
source.

Main harness segment to
compartment harness segment.

Vacuum harness (67) to the clip (66) at the top
of the air conditioning module.

Vacuum hose connectors to
actuators.

o To install a vacuum hose connector, bend
the retaining tab of the plastic connector
back flush against the end of the connector
and hold it there while slipping the tab
connector onto the vacuum actuator tube.
When the connector is fully seated, pull the
retaining tab over the L-shaped bend in the
tube to hold the hose connector in place.

Control assembly (10). Refer to ”“Control
Assembly and Vacuum Selector Valve, Blower
Switch, Rotary Selector Switch and/or Hot

the engine

the vacuum

Water Valve Vacuum Control Valve” in this
section.
Left and right sound insulators. Refer to

INSTRUMENT PANEL, CLUSTER AND
CONSOLE (SEC. 8C).

Vacuum Tank

The vacuum tank that supplies the air

conditioning vacuum system is a ball-shaped tank
under the evaporator tray by the left front fender.

p -
-

=] Remove or Disconnect

sl

Raise and suitably support the vehicle. Refer to
GENERAL INFORMATION (SEC. 0A).

Left lower fender brace.
Vacuum lines.

Two mounting screws.
Vacuum tank. '

o Do not lose the two spring nuts on the
mounting bracket.

¢

Install or Connect

2.
3.

NOTICE: See "Notice”
section.

on page 1B-1 of this

Vacuum tank and mounting screws.

@] Tighten

o Screws to 5 N:m (44 1b. in.).
Vacuum lines.
Left lower fender brace.

Lower the vehicle.

Defroster Valve and/or Lower Mode Valve
Vacuum Actuators

Figure 33

ud

I 4

1.

3
1

fom—y

3.

Remove or Disconnect

Left sound insulator. Refer to INSTRUMENT
PANEL, CLUSTER AND CONSOLE (SEC.
8C).

Vacuum hose connector at the defroster actuator
(25) and/or the lower mode actuator (23).

o Disconnect the vacuum hose connector by
sliding the tab of the connector past the L-
shaped bend in the actuator vacuum tube.
Then slide the hose connector off the tube
while continuing to hold the tab back
against the connector end.

Defroster actuator (25) and/or lower mode
actuator (23).

e Remove two nuts.
e Disconnect the linkage from the actuator.

Install or Connect

Defroster actuator (25) and/or lower mode
actuator (23), if removed.

e Connect the linkage to the actuator.
e Install the two mounting nuts.
Vacuum hose(s).

o Install the blue hose to the defroster
actuator (25) and/or the tan hose to the
lower mode actuator (23).

e Connect the vacuum hose connector by
bending the tab of the connector back flush
against the end of the connector and holding
it there while slipping the tab and the
connector onto the vacuum actuator tube.
When the connector is fully seated, pull the
tab over the L-shaped bend in the tube to
hold the connector in place.

Left sound insulator. Refer to INSTRUMENT
PANEL, CLUSTER AND CONSOLE (SEC.
8C).

Air Inlet Valve Vacuum Actuator

Figure 33

e cd
A

1.

2| Remove or Disconnect

Right sound insulator. Refer to INSTRUMENT
PANEL, CLUSTER AND CONSOLE (SEC.
80).
Vacuum hose connector at the air inlet actuator
(21).

o Disconnect the vacuum hose connector by
sliding tab of the connector past the L-
shaped bend in the actuator vacuum tube.
Then slide the hose connector off the tube
while continuing to hold the tab back
against the connector end.
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3. Air inlet actuator (21).

e Remove two nuts and slide the actuator
body from its installed position.

e Disconnect the linkage from the actuator.

Install or Connect

¥
1

1. Air inlet actuator (21).
o Connect the linkage to the actuator.

o Slip the air inlet actuator (21) into position
and install the two mounting nuts.

2. Vacuum hose.

e Install the orange hose to the air inlet
actuator (21).

o Connect the vacuum hose connector by
bending the tab of the connector back flush
against the end of the connector and holding
it there while slipping the tab and connector
onto the vacuum actuator tube. When the
connector is fully seated, pull the tab over
the L-shaped bend in the tube to hold the
connector in place.

3. Right sound insulator. Refer to INSTRUMENT
PANEL, CLUSTER AND CONSOLE (SEC.
8C).

Upper Mode Valve Vacuum Actuator

Figure 33

1. Instrument panel. Refer to INSTRUMENT
PANEL, CLUSTER AND CONSOLE (SEC.
8C).

2. Vacuum hose connector at the upper mode
actuator (22).

e Disconnect the vacuum hose connector by
sliding the tab of the connector past the L-
shaped bend in the actuator vacuum tube.
Then slide the hose connector off the tube
while continuing to hold the tab back
against the connector end.

3. Upper mode actuator (22).
e Remove two nuts.
o Disconnect the linkage from the actuator.

- ¢ Install or Connect

1. Upper mode actuator (22).
o Connect the linkage to the actuator.
e [Install the two nuts.

2. Vacuum hose.

o [Install the red hose to the upper mode
actuator (22).

e Connect the vacuum hose connector by
bending the tab of the connector back flush
against the end of the connector and holding
it there while slipping the tab and the
connector onto the vacuum actuator tube.

When the connector is fully seated, pull the
tab over the L-shaped bend in the tube to
hold the connector in place.

3. Instrument panel. Refer to INSTRUMENT
PANEL, CLUSTER AND CONSOLE (SEC.
8C).

Hot Water Valve
Figure 34

The hot water valve (89) is a bypass valve in the
heater inlet hose (82) that directs hot coolant to the
heater core when heating is needed or diverts the
coolant flow directly to the outlet hose (83), bypassing
the heater core when the temperature lever is in the full
"COOL" position. The hot water valve is controlled by
a vacuum actuator. The vacuum hose is gray.

=D

+-| Remove or Disconnect

1. Coolant.

e Drain engine coolant into a clean container
for reuse.

2. Vacuum hose at the vacuum actuator of the hot
water valve (89).

o Disconnect the vacuum hose connector by
sliding the tab of the connector past the L-
shaped bend in the actuator vacuum tube.
Then slide the hose connector off the tube
while continuing to hold the tab back
against the connector end.

3. Inlet hose (82), bypass hose (81) and clamps (87)
at the hot water valve (89).

4. Hot water valve (89).

= ¢ Install or Connect

1. Inlet hoses (82), bypass hose (81) and clamps (87)
to the hot water valve (89).

o The hot water valve (89) should be installed
with the vacuum actuator up. The heater
hoses will hold the hot water valve (89) in
position.

o The bypass hose (81) should be connected
to the upper fitting, above the fitting for the
inlet hose (82) to the heater core.

2. Vacuum hose to the actuator of the hot water
valve (89).

e Bend the hose connector tab back flush
against the end of the connector onto the
vacuum actuator tube. When the connector
is fully seated, pull the tab over the L-
shaped bend in the tube to hold the
connector in place.

3. Coolant.

@ Reuse the drained coolant if it is clean and
in good condition. If not, add fresh 50-50
mixture of conlant and water.
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V6 ENGINE (LHO)

BYPASS HOSE
INLET HOSE
OUTLET HOSE
PIPE

CLAMP
RADIATOR
VALVE

V8 ENGINE WITH THROTTLE

BODY FUEL INJECTION (LO3)

V8 ENGINES WITH MULTI-PORT

FUEL INJECTION {LB9 & L98)

MC0002-1B-F-RP

Figure 34 - Heater Hoses, Pipes and Hot Water Valv~




MANUALLY CONTROLLED AIR CONDITIONING 1B-45

o Run the engine long enough to purge any
trapped air from the system, then add more
coolant to the cooling system as necessary.

Heater Hoses and Pipes
Figure 34

The heater core inlet and outlet tubes extend
forward from the dash panel next to the air
conditioning module. The inlet tube is toward the right
side of the vehicle from the outlet tube.

On the 3.1L V6 engine, the heated coolant supply
for the heater comes from a fitting just below the
thermostat housing. A pipe (85) from the fitting
extends across the front of the engine and connects to
a very short inlet hose (82) that connects to the hot
water valve (89). From the lower inlet fitting of the hot
water valve (89), another short inlet hose (82) leads to
a pipe (84) mounted on the right side rail in the engine
compartment. The rear end of the pipe (84) is
connected to another inlet hose (82) that leads to the
heater core inlet tube. The fitting on the pipe (85)
across the front of the engine has two hose nipples that
connect to short inlet and outlet hoses which heat the
fuel injection system throttle body air inlet.

On V8 engines, the heated coolant supply for the
heater core comes from a fitting at the rear of the intake
manifold of the LO3 engine with throttle body fuel
injection, or from the right side of the throttle body air
inlet of the LB9 and L98 engines. The coolant goes
through a heater inlet hose (82) to the hot water valve
(89). From the lower outlet fitting of the hot water
valve (89), a second heater inlet hose (82) goes to the
heater inlet tube.

On all engines, the heater core outlet tube
discharges coolant to a short heater outlet hose (83)
that is connected to a pipe (84 or 86) mounted on the
right side rail in the engine compartment. On the V6
engine, the forward end of the pipe (84) is connected
to an outlet hose (83) that crosses in front of the engine
and feeds coolant into the engine coolant pump. On V8
engines, the forward end of the pipe (86) on the side rail
is connected to an outlet hose (83) that feeds the
coolant into the right tank of the radiator (88).

A short bypass hose (81) goes from the upper
outlet fitting of the hot water valve (89) to a T-
connection in the pipe (84 or 86) on the side rail. All
hoses are attached at both ends with a spring
tension-type clamp (87).

=
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Remove or Disconnect

1. Engine coolant.

o Drain enough engine coolant into a clean
container to lower the coolant level below
the level of the lowest heater hose fitting.

NOTICE: The heater core can be damaged if
excessive force is applied to the heater core pipes
during hose removal. '

2. Inlet hose (82) or outlet hose (83).

e Squeeze the clamp ends and slide the clamps
(87) away from the fittings and beyond the

end of the fitting, pipe (84, 85 or 86) or tube.

o Remove the hose end by twisting and
pulling. If the inlet hose (82) or the outlet
hose (83) will not come off of the heater core
inlet tube or outlet tube easily with this
method, cut off the hose forward of the
heater core tube. Then cut the inlet hose
(82) or outlet hose (83) remaining on the
core tube lengthwise and remove it.

o Remove and discard the hose clamps (87) if

the inlet hose (82) or outlet hose (83) are to
be reused.

3. Pipe (84 or 86) from side rail, if necessary.

e Remove the retaining screws from the pipe
retainer and remove the pipe (84 or 86) and
retainer as an assembly.

4. Front pipe (85) (V6 engine), if necessary.

e Disconnect the two throttle body heater
hoses at the front pipe connector.

e Disconnect the front pipe connector and
discard the O-ring.

e Remove the pipe attaching screw at the rear
of the generator bracket and remove the

pipe (85).

< ¢| Install or Connect

NOTICE: See "Notice” on page 1B-1 of this
section.

1. Front pipe (85) to the V6 engine, if removed.

o Loosely install the pipe attaching screw
holding the pipe to the rear of the generator
bracket.

o Using a new O-ring, loosely install the pipe
connector to the fitting in the lower inlet
manifold.

[2] Tighten

o Pipe connector nut to 23 N-m (17 1b.
ft.) while holding the fitting with a
second wrench.

e Pipeattaching screw to 10 N-m (89 Ib.
in).
o Connect the two throttle body heater hoses
to the nipples on the pipe connector.

2. Pipe (84 or 86) to the side rail, if removed.

e Loosely install the pipe (84 or 86) with the
retaining screws.

e Screws to 1.4 N-m (12 Ib. in.).
3. Heater hose.

e Cut the replacement hose to the same length
as the original hose, if necessary.

e Apply rubber lubricant to the inside
diameter of the hose, if desired.

® Squeeze the clamp ends and slip a new hose
clamp over one end of the heater hose. Push
the hose onto the pipe (84, 85 or 86) or fitting
with a twisting motion. The hose end should
be 1.0 mm (0.04 inch) away from touching
the nearest surface (dash panel, fitting hex
head, etc.).
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e Squeeze the clamp ends and install the clamp
(87) beyond any bead around the pipe (84,
85, or 86) or fitting, but not closer than 3.0
mm (0.12 inch) to the nearest surface (dash
panel, fitting head, etc.).

e Repeat the hose and clamp installation
procedure at the other end of the hose.

4. Engine coolant.

o Use the coolant drained earlier only if it is
uncontaminated. Discard contaminated
coolant and add fresh 50/50 coolant and
water mixture.

Inspect

o Be sure the installed hose does not sag or rub
against other components. Adjust or support the
hose as necessary to correct the hose position.

o Operate the engine and check the hose
installation for leaks. Tighten the hose clamp
screw a bit at a time if necessary to stop a leak.

® Check the coolant level after the engine has been
warmed up and cooled. Add coolant as necessary.

Heater Core
Figures 34 and 35

+-| Remove or Disconnect

1. Engine coolant.

e Drain engine coolant into a clean container
-to lower the coolant level below the level of
the lowest heater hose connection at the
engine.

NOTICE: The heater core can be damaged if too
much force is applied to the heater core pipes
during hose removal.

2. Heater inlet hose (82) and outlet hose (83) at the
heater core tubes.

® Squeeze the clamp ends and slide the clamps
(87) beyond the end of the heater core tubes.

e Remove the hoses by twisting and pulling.
If a hose will not come off the heater core
tube easily with this method, and if it is
possible that the heater core may be
repairable, cut off the hose forward of the
heater core tube. Then cut the hose
remaining on the core tube lengthwise to
remove it.

® Remove and discard the hose clamps (87) if
the inlet hose (82) or outlet hose (83) are to
be reused.

3. Instrument panel. Refer to INSTRUMENT
PANEL, CLUSTER AND CONSOLE (SEC.
8C).

4. Console. Refer to INSTRUMENT PANEL,
CLUSTER AND CONSOLE (SEC. 8C).

5. Screws (42) from the top, bottom and right side
flanges of the rear case (77).

6. Rear case (77) from the air conditioning module
).
7. Core shroud screws (41).

8. Core shroud (76), heater (8) and heater mounting
strap (74) as an assembly.

9. Heater mounting strap (74).

HEATER CLAMP

MODULE STRAP

=]

37| SEAL 75| SEAL

SCREW 76| SHROUD

42| SCREW 77| REARCASE

KC0320-1B-F-RP

Figure 35 - Heater Core Removed
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10. Heater (8) from the core shroud (76).
11. Shroud seal (37) from the shroud (76).

= ¢| Install or Connect

1. Heater (8) and heater mounting strap (74) to the
core shroud (76).

2. Shroud seal (37) to the shroud (76).

Heater (8), heater mounting strap (74) and core
shroud (76) as an assembly to the interior of the
air conditioning module (9).
e Carefully guide both heater core tubes into
position at the holes in the dash panel.

4. Core shroud screws (41).
5. Rear case (77) to the air conditioning module (9).

e Replace the original rear case flange sealer
with fresh sealer.

6. Rear case flange mounting screws (42).

7. Console. Refer to INSTRUMENT PANEL,
CLUSTER AND CONSOLE (SEC. 8C).

8. Instrument panel. Refer to INSTRUMENT
PANEL, CLUSTER AND CONSOLE (SEC.
8C).

9. Heater inlet hose (82) and outlet hose (83) to the
heater core tubes.

® Apply rubber lubricant to the inside of the
hoses, if desired.

® Squeeze the clamp ends and slip a new hose
clamp (87) over the end of each hose. Push
the hose onto the heater core tube with a
twisting motion. The hose end should be 1.0
mm (0.04 inch) away from the surface of the
dash panel.

e Squeeze the clamp ends and install the clamp
(87) beyond the bead on the end of the heater
core tube, but not closer than 3.0 mm (0.12
inch) to the surface of the dash panel.

10. Engine coolant.

o Use the coolant drained earlier only if it is
uncontaminated. Discard contaminated
coolant and add fresh 50/50 coolant and
water mixture.

e Operate the engine and check for leaks at
the heater core tubes. Tighten the hose
clamp screw a bit at a time as necessary to
stop a leak.

® Check the coolant level after the engine has
been warmed up. Add coolant as necessary.

Schrader Valve Core

+-| Remove or Disconnect

Tool Required:

J 22132-02 Access Valve Core Remover and
Installer

1. Refrigerant.

e Discharge the system and recover the
refrigerant. Refer to "Discharging, Adding

Oil, Evacuating and Charging CCOT
Systems” in this section.

2. Pressure cycling switch or valve cap, if equipped.
3. Valve core.

o J22132-02 may be used to remove the valve
core.

e Discard the valve core.

3
1

Install or Connect

1. New valve core.

o J 22132-02 may be used to install the valve
core.

e Do not overtighten the valve core.
NOTICE: See "Notice” on page 1B-1 of this
section.

2. Pressure cycling switch or valve cap, if removed.

o Coat a new O-ring with refrigerant oil and
install it to the pressure cycling switch.

[2] Tighten

® Pressure cycling switch to 5 N-m (44 Ib.
in.).
3. Refrigerant.

e Evacuate and charge the system. Refer to
"Discharging, Adding Oil, Evacuating and
Charging CCOT Systems” in this section.

Refrigerant Hose

+-| Remove or Disconnect

1. Refrigerant.

o Discharge the system and recover the
refrigerant. Refer to "Discharging, Adding
Oil, Evacuating and Charging CCOT
Systems” in this section.

2. Refrigerant hose.

e Seal all system openings with tape or
approved plastic caps to prevent dirt and
moisture contamination.

o Discard fitting O-rings.

Install or Connect

¥
1

1. New O-rings.
o Coat the O-rings with refrigerant oil just
before installation.

NOTICE: See "Notice” on page 1B-1 of this
section.

2. Refrigerant hose.

@] Tighten

e Fittings to specifications. Refer to
"Specifications” at the end of this section.

3. Refrigerant.
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o Partially charge the system and perform a
leak test. Refer to "Leak Testing” in this
section. : :

o Recover the refrigerant, and evacuate and
charge the system. Refer to "Discharging,
Adding Oil, Evacuating and Charging
CCOT Systems” in this section.

Condenser
Figure 36

= d
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Remove or Disconnect

1. Refrigerant.

e Discharge the system and recover the
refrigerant. Refer to "Discharging, Adding
Oil, Evacuating and Charging CCOT
Systems” in this section.
2. Radiator shroud.
o Remove the air cleaner and/or air intake
duct work as necessary.

e Remove the radiator shroud retaining

screws, disconnect the fan electrical
connections and lift off the shroud and ‘an
assembly.

3. Refrigerant lines at the condenser (51).
o Seal all refrigeration system openings,
including the connectors on the condenser
(51), with tape or approved plastic caps to
prevent dirt or moisture contamination.
4. Screws (136) at the retainers (137) near both ends
of the top of the condenser.

CONDENSER

PANEL SCREW ™
@ INSULATOR RETAINER
@ SUPPORT NUT
TIEBAR INSULATOR

KC0340-1B.F-RP
Figure 36 - Condenser Removed

5.

6.
Inspect
[}

Condenser (51).
e Move the radiator rearward.

e Tilt the condenser (51) rearward, then lift it
up and out of the radiator support (134).

Insulators (133 and 139), if necessary.

Condenser (51) for leaks, damaged fins, faulty
connections and other damage. Repair or replace
as necessary.

Assemble

o ple

Transfer brackets and mounting parts to the new
condenser if replacement is necessary.

¢

Install or Connect

NOTICE: See "Notice” on page 1B-1 of this
section.

Refrigerant oil, if necessary.

e If the condenser (51) is drained, add 30 ml
(1 fluid ounce) of fresh 525 viscosity
refrigerant oil to the condenser (51).

Insulators (133 and 139), if removed.
Condenser (51).

e Fit the lower edge of the condenser (51) into
the insulators (139) at the bottom of the
radiator support (134).

Condenser retaining screws (136), retainers (137)
and nuts (138).

[2] Tighten

o Screws (136) to 10 N-m (89 Ib. in.).
Refrigerant lines at the condenser (51).

o Use new O-rings at both connections. Coat
the O-rings with fresh refrigerant oil before
installation.

[&] Tighten

e Fittings to specifications. Refer to
"Specifications” at the end of this section.

Radiator shroud and fan assembly.
e Install the retaining screws to the shroud.
o Connect the fan electrical connections.

o Install the air cleaner and/or air inlet duct

work, if removed.
Refrigerant.

o Partially charge the system and perform a
leak test. Refer to "Leak Testing” in this
section.

e Recover the refrigerant, and evacuate and
charge the system. Refer to "Discharging,
Adding Oil, Evacuating and Charging
CCOT Systems” in this section.
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Expansion Tube
Figures 13 and 37

e ch

+-] Remove or Disconnect

Tool Required:
J 26549-D Expansion Tube Remover
1. Refrigerant.

o Discharge the system and recover the
refrigerant. Refer to "Discharging, Adding
Oil, Evacuating and Charging CCOT
Systems” in this section.

2. Connector at the liquid line (65) to the evaporator
inlet pipe.

o Seal the open end of the liquid line (65) with
tape or an approved plastic cap to prevent
dirt or moisture contamination.

e Discard the O-ring (53).

3. [Expansion tube (52) with J 26549-D.

e If the expansion tube (52) is restricted or
plugged so it is difficult to remove, the
following procedure is recommended.

o Remove as much of the residue as
possible.

o Carefully apply heat with a heat gun
such as a hair dryer or an epoxy dryer,
approximately 6 mm (0.25-inch) from
the dimples on the evaporator inlet
pipe. Do not overheat the pipe.

e While applying heat, grip the
expansion tube (52) with J 26549-D
and use a twisting push-pull motion to
loosen the impacted expansion tube
(52) and remove it.

o Seal the open end of the evaporator inlet pipe
with tape or an approved plastic cap to prevent
dirt or moisture contamination.

Clean

e Evaporator inlet pipe interior.
e Expansion tube (52).

o Blow off any metal particles and other
contaminants with an air hose.

‘@ Clean the expansion tube (52) in solvent and
dry it.

Inspect

e Expansion tube (52).
e Discard if the plastic frame is broken.
o Discard if the filter screen is torn, damaged
or plugged with fine gritty material.
e Discard if the brass orifice tube is damaged
or plugged.

Install or Connect

1. Expansion tube (52) and O-ring (53).

e Coat a new O-ring (56) with refrigerant oil
and fit it onto the expansion tube (52) until
it stops, indicating proper O-ring seating.
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EXPANSION VALVE LOCATION

LC0005-1B-F-RP
Figure 37 - Accumulator and Expansion Valve

o Insert the expansion tube (52) into the
evaporator inlet pipe with the smaller screen
end first. Install the expansion tube (52)
until it stops, indicating proper O-ring

seating.
NOTICE: See "Notice” on page 1B-1 of this
section.
2. Liquid line (65) and O-ring (53) to the evaporator
inlet pipe.

e Coat the new O-ring (53) with refrigerant
oil to aid installation.

Tighten

e Connector to specifications. Refer to
"Specifications” at the end of this section.

3. Refrigerant.

o Evacuate and charge the system. Refer to
"Discharging, Adding Oil, Evacuating and
Charging CCOT Systems” in this section.

e Test system performance. Refer to "Testing Air
Conditioning Performance” in this section.

Accumulator

Figure 37

The accumulator (46) should be replaced only if
it is leaking from a perforation, damaged O-ring seat
or damaged threads. It is not necessary to replace the
accumulator (46) if the vehicle has been involved in a
collision but no perforation of the outer shell is
discovered, even if the outer shell is dented. The
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accumulator (46) should be replaced only when it is
punctured and leaking, or if the refrigeration system
has been left open to the outside air for an extended
period of time, saturating the desiccant. Desiccant
cannot be replaced separately; the complete
accumulator (46) must be replaced if the original
desiccant becomes saturated.

The service replacement accumulator package

includes two new O-rings (53) for the inlet and outlet
connections.

b= =d
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Remove or Disconnect

1. Refrigerant.

o Discharge the system and recover the
refrigerant. Refer to ”"Discharging, Adding
Oil, Evacuating and Charging CCOT
Systems” in this section.

2. Pressure cycling switch. Refer to “Pressure
Cycling Switch” in this section.

3. Accumulator (46).

e Disconnect the connections at the
accumulator inlet and outlet pipes, and seal
the open connections in the system with
tape or approved plastic caps to prevent
system contamination.

o Loosen the accumulator clamp and remove
the accumulator (46).

> ¢

Install or Connect

1. Refrigerant oil.

o Drain, measure and record the amount of
oil remaining in the original accumulator
(46). Add the same amount of fresh 525
viscosity refrigerant oil to the replacement
accumulator (46) plus an additional 60 ml
(2 fluid ounces) to replace that lost with the
desiccant in the original accumulator (46).
Refer to “Discharging, Adding Oil,
Evacuating and Charging CCOT Systems”
in this section.

2. Accumulator (46).

e Coat with clean refrigerant oil the two new
O-rings (53) provided with the service
replacement accumulator (46).

e Position the accumulator (46) in the
accumulator clamp and tighten the clamp.

o Fit the O-rings (53) on the male fittings and
install the connectors at the accumulator
inlet and outlet pipes.

@ Tighten

e Fittings to specifications. Refer to
"Specifications” at the end of this
section.

3. Pressure cycling switch. Refer to “Pressure
Cycling Switch” in this section.

4. Refrigerant.

e Evacuate and charge the system. Refer to
"Discharging, Adding Oil, Evacuating and
Charging CCOT System” in this section.

Evaporator Core

Figure 38

=D
A i 4

1.

@ »

Remove or Disconnect

Accumulator. Refer to "Accumulator” in this
section.

Blower motor resistor assembly. Refer to
"Blower Motor Resistor Assembly” in this
section.

Blower relay and bracket.

o Remove two screws from the blower relay
bracket and remove the relay and bracket as
an assembly.

e Swing the relay and bracket up and out of
the way.

Upper evaporator case screws (90).
Upper evaporator case (91) and seal (92).

Refrigerant line from the lower fitting of the
evaporator (7).

o Seal the open end of the refrigerant line with
tape or an approved plastic cap to prevent
system damage.

Evaporator (7) and seal (93).

Expansion tube and O-ring from the lower fitting
of the evaporator, if necessary.

9

7

9

EVAPORATOR

SCREW

O
>
[92]
m

SEAL

SEAL

KC0360-1B-F-RP

Figure 38 - Evanorator Removed
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Install or Connect

NOTICE: See "Notice” on page 1B-1 of this
section.

Evaporator (7) and seal (93).
2. Expansion tube and new O-ring, if removed.

o Coat the O-ring with clean refrigerant oil
before installation.

3. Refrigerant line to the lower fitting of the
evaporator (7).

[&] Tighten

e Refrigerant line connector to specifications.
Refer to "Specifications” at the end of this
section.

4. Upper evaporator case (91) and seal (92).
Upper evaporator case screws (90).

6. Blower relay and bracket assembly and two
bracket retaining screws.

[&] Tighten

o Bracket retaining screws to 1.5 N+m (13 Ib.
in.).
7. Blower motor resistor assembly. Refer to
"Blower Motor Resistor Assembly” in this
section.

8. Accumulator. Refer to "Accumulator” in this
section.

e Test system performance. Refer to "Testing Air
Conditioning Performance” in this section.

—

w

Compressor Pulley Plate and Hub

Figures 39 through 43

Tools Required:

J 33027 Compressor Clutch Hub Holding
Tool

J 9399 Thin Wall Socket
J 33013-B Clutch Plate and Hub Remover

J 9480-B Clutch Plate and Hub Installer
+-| Remove or Disconnect

e Radiator upper fan shroud, if necessary.

o Loosen the tensioner and disconnect the drive
belt.

1. Compressor shaft nut (122).

e Hold the compressor clutch drive (124)
steady with J 33027 and remove and discard
the shaft nut (122) with J 9399 (Figure 40).
2. Clutch drive (124).
e Thread J 33013-B into the hub of the clutch
drive (124).
e Holding the body of J 33013-B with a
wrench, turn the center screw into the tool
body to remove the clutch drive (124)
(Figure 41).
3. Shaft key (123) from the clutch drive (124).

@ Clean

e Frictional surfaces of the clutch drive (124) and
pulley rotor (126).

* ¢| Install or Connect

1. Shaft key (123).

e The shaft key (123) should project
approximately 4.8 mm (0.19 inch) out of the
keyway.

NOTICE: To avoid internal damage to the
compressor, do not drive or pound on the clutch
drive or shaft.

2. Clutch drive (124).

e Align the shaft key (123) with the shaft
keyway and place the clutch drive (124)
onto the compressor shaft (Figure 42).

o Install J 9480-B. Hold the hex portion of the
tool with a wrench and tighten the center
screw to press the hub of the clutch drive
(124) onto the shaft until there is an air gap
of 0.5-1.0 mm (0.02-0.04 inch) between the

122) NUT
KEY
CLUTCH DRIVE
RING

PULLEY ROTOR

T
HHHNERA
N jJo o jLe JlLw

BEARING

Py
N
[o2]

CoiL

LC0006-1B-F-RP

Figure 39 - Compressor Pulley Rotor and Clutch Componen’
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J 33027

CLUTCH DRIVE

LC0007-1B-F-RP

Figure 40 - Removing Shaft Nut - Typical

CLUTCH DRIVE

KC0420-1B-B-RP

Figure 41 - Removing Clutch Drive - Typical

frictional surfaces of the clutch drive (124)
and the pulley rotor (126) (Figure 43).

CLUTCH DRIVE

126/ PULLEY ROTOR

LC0008-1B-F-RP

Figure 42 - Installing Shaft Key

J9480-8

0.5-1.0mm (0.020-0.040-INCH) AIR GAP

@ CLUTCH DRIVE
KC0440.1B-B-RP

Figure 43 - Installing Clutch Drive - Typical

. NOTICE: See "Notice” on page 1B-1 of this
section.
3. Shaft nut (122).

o Use J 9399 to install a new shaft nut (122)
with the small diameter boss of the nut
(122) against the shaft shoulder. Hold the
clutch drive (124) with J 25030 while
tightening the shaft nut (122).

Tighten

e Shaftnut (122)to 14 N-m (124 Ib. in.).
o Install the drive belt.

Inspect

® Drive belt tension. Refer to COOLING
AND RADIATOR (SEC. 6B).

Compressor Pulley Rotor and Bearing

Figures 39 and 44 through 50
Tools Required:
J 6083 Snap Ring Pliers
J 25031 Rotor and Bearing Puller
J 33020 Pulley Puller
J 9398-A Pulley Bearing Remover
J 21352-A Support Block
J 9481-A Pulley and Bearing Installer
J 29886 Handle
J 26271-A Rotor and Bearing Installer
J 33019 Bearing Staking Tool
Remove or Disconnect

T
H

1. Compressor clutch drive. Refer to “Compressor
Pulley Plate and Hub” in this section.
2. Bearing retaining ring (125).

o Remove the retaining ring (125) using J
6083 (Figure 44).

e Mark the location of the clutch coil
terminals for reference during assembly.

AN E I PR

3. Pulley rotor (12

VE I 1o AN
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125 RING

126 PULLEY ROTOR

LC0009-1B-F-RP

Figure 44 - Removing Rotor Retainer Ring

o Install the guide of J 25031 around the
compressor shaft and install J 33020 to the
inner circle of slots in the pulley rotor (126).
Turn J 33020 clockwise to engage the puller
tangs with the segments between the slots
(Figure 45).

e Holding J 33020 in place, tighten the puller
screw to remove the pulley rotor (126) and
bearing (127).

126

'o /P’\\
w5, )

Y
= )

J 33020
126/ PULLEY ROTOR

J 33020

LC0012-1B-B-RP

Figure 46 - Removing Pulley Rotor Bearing

&

Install or Connect

¥

1. New bearing (127).

e File away the stake metal within the pulley
rotor bore for proper clearance for the new
bearing (127) to prevent bearing damage.

o With the pulley rotor (126) supported on J
21352-A, align the new bearing (127)
squarely with the hub bore. Drive the
bearing (127) fully into the hub, using J
9481-A with J 29886 (Figure 47).

LC0010-1B-B-RP

Figure 45 - Engaging Puller Tangs to Pulley Rotor

4. Bearing (127).

o Remove the puller screw from J 33020 and
invert the pulley rotor (126) with J 33020
attached onto a solid flat surface or blocks
(Figure 46). The pulley rotor hub must be
properly supported to prevent damage to
the pulley rotor (126).

o Remove the bearing (127) from the pulley

rotor (126) using J 9398-A and J 29886

(Figure 46). It is not necessary to remove
the staking at the rear of the pulley rotor
hub to remove the bearing (127).

J 29886

J9481-A

J21352-A

126 PULLEY ROTOR

LC0011-1B-F-RP

Figure 47 - Installing Pulley Rotor Bearing

NOTICE: Do not stake the hub too deeply and
avoid contacting the bearing with the stake
indentations to prevent distorting the outer race of
the bearing.

e Stake the bearing (127) in place at three
points 120 degrees apart around the pulley
rotor hub, using J 33019 (Figure 48). Shift
the pulley rotor (126) on J 21352 to give full
support to the hub under the staking pin of
J33019. A rubber band can be used to hold
the staking pin in the guide of J 33019. The
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stakes should be 1.1 to 1.4 mm (0.04 to 0.05-
inch) deep (Figure 49).

N\
>

SS—==, A
rR—
J 21352

STAKING PIN
RUBBER BAND

LC0014-1B-B-RP

J9481-A

J 29886

126| PULLEY ROTOR

LC0013-1B-F-RP

Figure 48 - Staking Pulley Rotor Bearing

STAKE LOCATIONS

PULLEY ROTOR

Figure 50 - Installing Pulley Rotor

Inspect

o Drive belt tension. Refer to COOLING
AND RADIATOR (SEC. 6B).

Compressor Clutch Coil and Pulley Rotor

Figures 39 and 44 through 51

= =d

+-| Remove or Disconnect

LC0012-1B-F-RP

Figure 49 - Pulley Rotor Bearing Stake Locations

2. Pulley rotor (126) and bearing (127).

o Place the pulley rotor (126) and bearing
(127) in position on the compressor front

head.

e Dirive the pulley rotor (126) and bearing
(127) part way onto the head, using J
26271-A and a J 29886 with a small
hammer while holding the pulley rotor
(126) and bearing (127) aligned with the

front head (Figure 50).

e Plug the clutch coil connector onto the

clutch coil (128).

e Align the clutch coil locating tabs with the

holes in the compressor front head and
continue to drive the pulley rotor (126) and

bearing (127) onto the front head (Figure
50).

3. Rotor and bearing retaining ring (125) using J
6083.

4. Clutch drive. Refer to “Compressor Pulley Plate

and Hub” in this section.

5. Shaft nut. Refer to "Compressor Pulley Plate and
Hub” in this section.

6. Drive belt.

Tools Required:
J 6083 Snap Ring Pliers
J 25031 Rotor and Bearing Puller
J 33020 Pulley Puller
J 25287 Clutch Coil Puller
J 26271-A Rotor and Bearing Installer
J 29886 Handle
1. Compressor clutch drive (124). Refer to
"Compressor Pulley Plate and Hub” in this
section.
2. Bearing retaining ring (125).
o Remove the bearing retaining ring (125)
using J 6083 (Figure 44).
o Mark the location of the clutch coil
terminals for reference during assembly.
3. Pulley rotor (126) and bearing (127).
e Install the guide of J 25031 around the
compressor shaft and install J 33020 to the
inner circle of slots in the pulley rotor (126).
Turn J 33020 clockwise to engage the puller
tangs with the segments between the slots
(Figure 45).
e Holding J 33020 in place, tighten the puller
screw to remove the pulley rotor (126) and
bearing (127).
4. Clutch coil (128).

o Install the guide of J 25031 around the
compressor shaft and install J 25287.
Holding J 25287 in place, tighten the puller
screw to remove the coil (128) (Figure 51).

3
1

Install or Connect

1. Clutch coil (128), pulley rotor (126) and bearing
(127).
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J 25287

q
(]
J

J 25031

COIL
LC0014-1B-F-RP

5. Drive belt. Refer to
RADIATOR (SEC. 6B).

Inspect

o Drive belt tension. Refer to COOLING
AND RADIATOR (SEC. 6B).

COOLING AND

Compressor

Figures 52 through 54

+-| Remove or Disconnect

Figure 51 - Removing Clutch Coil

e Assemble the clutch coil (128) to the pulley
rotor (126) and bearing (127).

o Place the assembly on the neck of the
compressor front head and seat the pulley
rotor (126) to driving the assembly into
place using J 26271-A and J 29886 with a
small hammer (Figure 50). Keep the clutch
coil locating tabs aligned with the holes in
the compressor front head while seating the
pulley rotor (126) and bearing (127).

Rotor and bearing retaining ring (125) using J
6083 (Figure 44).

Clutch drive. Refer to "Compressor Pulley Plate
and Hub” in this section.

Shaft nut. Refer to "Compressor Pulley Plate and
Hub” in this section.

Rotate the pulley rotor (126) to be sure the rim

rotates in alignment. If the rim is distorted, adjust
or replace the pulley rotor (126).

1. Refrigerant.

e Discharge the system and recover the
refrigerant. Refer to “Discharging, Adding
Oil, Evacuating and Charging CCOT
Systems” in this section.

2. Drive belt from compressor pulley. Refer to
COOLING AND RADIATOR (SEC. 6B).

3. Electrical connectors at the compressor (48).
4. Refrigerant lines.

o Remove the screw (116) and O-ring (117)
from the refrigerant line connector block
(118) at rear of the compressor (48).

e Remove the connector block (118) and
discard the O-rings (110).

e Seal both open ports in the connector block
(118) with tape to prevent dirt or moisture
contamination in the system.

5. Compressor brace nuts (143) from brace (142).

6. Compressor mounting bolts (101 and 119) and
nut (120).

7. Compressor (48).
8. Fuel feed shield (141) and attaching screws.

48| COMPRESSOR

110} O-RING

SCREW

117} O-RING

CONNECTOR
BLOCK

LC0015-1B-F-RP.

Figure 52 - Compressor Refrigerant Line Connection - Typical (V8 Engine Shown)
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Install or Connect

L.

NOTICE: See "Notice” on page 1B-1 of this
section for steps 3, 4 and 5.

Refrigerant oil. Refer to "Discharging, Adding
Oil, Evacuating and Charging CCOT Systems” in
this section.

Fuel feed shield (141) and attaching screws.

Compressor (48), bolts (101 and 119) and nut
(120) to the mounting bracket.

Tighten

e Bolts (101 and 119) to 50 N-m (37 Ib. ft.).
Compressor brace nuts (143) to brace (142).

Tight_en

e Nuts (143) to 50 N-m (37 Ib. ft.).
Refrigerant lines.

o Opval cross-section O-rings (110) have been
released to provide more effective sealing of
the refrigerant line connections at the
compressor rear head. New oval cross-
section O-rings (110) should. be used when
installing the refrigerant hose connector
block to the compressor. The cavities for the
O-rings (110) should be lubricated with
clean refrigerant oil and the O-rings (110)
should be pressed into place with a tool that
will not damage the O-ring (110). A thin,
smooth plastic rod with no sharp edges or
points is an ideal tool for this purpose.

e Coat new O-rings (110) with refrigerant oil.

e Install O-rings (110) and the refrigerant line
connector block (118) to the back of the
compressor (48) with the screw (116) and
O-ring (117).

[&] Tighten

o Screw (116) to 34 N-m (25 1b. ft.).
Electrical connectors to the compressor (48).
Drive belt to the compressor pulley.

Adjust

e Drive belt tension. Refer to COOLING
AND RADIATOR (SEC. 6B).

Refrigerant.

o Evacuate and charge the system. Refer to
"Discharging, Adding Oil, Evacuating and
Charging CCOT Systems” in this section.

o Test system performance if the compressor
was serviced. Refer to “Testing Air
Conditioning Performance” in this section.

Compressor Mounting Bracket
Figures 53 and 54

e
Al 4

1.

2.

Remove or Disconnect

Compressor (48). Refer to “Compressor” in this
section.

AIR pump. Refer to DRIVEABILITY AND
EMISSIONS - GENERAL INFORMATION
(SEC. 6E).

COMPRESSOR

101

BOLT

BOLT

NUT
SHIELD

BRACE
BRACKET

KC0490-1B-F-RP

Figure 563 - Compressor Mounting Brackets (V6 Engine)
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@ BRACKET
BRACE

STUD @ NUT

KC0500-1B-F-RP

e A

Figure 54 - Compressor Mounting Bracket (V8 Engine)

Belt tensioner. Refer to COOLING AND
RADIATOR (SEC. 6B).

Brace mounting nuts (155).

Brace (154).

Mounting bracket attaching bolts (104 or 119).
Mounting bracket attaching nuts (105 or 120).
Mounting bracket (153).

=

Install or Connect

NOTICE: The proper compressor mounting
bracket assembly sequence must be followed to
prevent possible distortion of the bracket.

NOTICE: See "Notice” on page 1B-1 of this
section for steps 3, 4 and 6.
Compressor mounting bracket (153).

Mounting bracket attaching nuts (105 or 120) to
studs, finger tight.

Mounting bracket attaching bolts (104 or 119).

)| Tighten

e Bolts (104) to 30 N-m (22 Ib. ft.).
e Bolts (119) to 50 N-m (37 lb. ft.).
Mounting bracket attaching nuts (105 or 120).

Tighten

e Nuts (105) to 30 N-m (22 Ib. ft.).
e Nuts (120) to 25 N-m (18 Ib. ft.).
Brace (154).
Brace mounting nuts (155).

[2] Tighten

e Nuts (155) to 25 N-m (18 Ib. ft.).

AIR pump. Refer to DRIVEABILITY AND
EMISSIONS - GENERAL INFORMATION
(SEC. 6E).

Belt tensioner. Refer to COOLING AND
RADIATOR (SEC. 6B).

Compressor. Refer to "Compressor” in this
section.
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SPECIFICATIONS

FASTENER TORQUE SPECIFICATIONS

Liquid Line Filter Compression NUt........ccccocviiiiiiiiiiinininenieiienene 15 N-m (11 Ib. ft.)
Condenser-to-Liquid Line Fitting Nut ..., 16 N'm (12 Ib. ft.)
Evaporator Inlet-to-Liquid Line Fitting Nut ... 23 N'm (17 Ib. ft.)
Control Assembly Retaining SCrew ..........cccovvevienininnenenicnienieninceeneeen 1.4 N-m (12 Ib. in.)
Resistor Assembly Mounting SCrew .........cccoceeveienenerneenenenieeneneeienenaes 1.5 N°m (13 Ib. in.)
Radio and Air Conditioning Control
Console Trim Plate Retaining SCrew ........cccevcevvivrvievveneenvennenne, e 1.4 N-m (12 Ib. in.)
Air Conditioning Cutout Relay Mounting SCrew .........ccccoveevervenencrneennenne. 6.8 N-m (60 Ib. in.)
Pressure Cycling SWitCh......cc.evieiiiiiniiieiiieeeeeec e 5N-'m (44 Ib. in.)
Blower Relay Bracket Retaining SCrew........c.ccccceveveiieninicnieneneneeienieeen 1.5 N'm (13 Ib. in.)
Vacuum Tank Mounting SCrew .........c..cccevvevvinininieiiincneniereeneeieesenienee 5N:'m (44 Ib. in.)
Heater Pipe Connector Nut (V6 Engine) ..........ccccoeevvivinininiccnvncnnnnnenne. 23 N'm (17 Ib. ft.)
Heater Pipe-to-Generator Bracket Screw (V6 Engine) ........ccccevuecuenenennnene. 10 N-m (89 Ib. in.)
Heater Pipe-to-Side Rail SCrew ......cccccooivieviininiirieniniiiececeeetencnreeeees 1.4 N-m (12 Ib. in.)
Condenser Retaining SCreW .........ccccoviririieriiniieiienieneeiee et 10 N-m (89 Ib. in.)
Compressor Shaft NUL .......cccoeieiinininiiiiiicrceeeeee e 14 N-m (124 Ib. in.)
Compressor Pulley Rim Mounting Screw ...........ccccecevininenicnenenicnenene. 11 N'm (97 Ib. in.)
Compressor Mounting BoOlt ..o 50 N'm (37 Ib. ft.)
Compressor Brace NUt.......c.ccccueiiiiniieriininieieneeree e 50 N-m (37 Ib. ft.)
Refrigerant Line Connector Block Bolt........c.ccccoooieiiiiniiiiiniininiiieenc 34 N-m (25 Ib. ft.)
Compressor Mounting Bolt: ‘

V6 ENGINE.....iiiiiiiiiiiiinienieieieietccs ettt ettt e 50 N-m (37 Ib. ft.)

V8 ENGINES ..ttt ettt sttt ertete st s bt e e seesbeestenbesteene 30 N'm (22 Ib. ft.)
Compressor Mounting Bracket Nut:

V6 ENGINE....cccooriiiiiniiiiiiiiiiicienteiteie sttt s sae e 25 N-m (18 Ib. ft.)

V8 ENGINES ..couviviiiiiiiiieiieiinieeitettet ettt sttt e st st saeesbeseeeneeneeene 30 N-m (22 Ib. ft.)
Compressor Bracket Brace Mounting NUt ........ccccooivinirnininieniinenceeeene 25 N'm (18 Ib. ft.)

REFRIGERANT LINE CONNECTION TORQUE SPECIFICATIONS

Steel Tubing Aluminum or Copper
Metal Tube Thread and Torque Tubing Torque Nominal Torque
Outside Diameter Fitting Size N-m Lb. Ft. N'm Lb. Ft. Wrench Span
1a" 718" 17 13 8 711b.in. 5/g"
3/g" S/g" 44 32 16 12 34"
112" 3/a" 44 32 23 17 g"
5/g" 7/g" 44 32 33 24 11he”
3/s" Mhe” 44 32 41 30 14"

NOTE: Use ‘‘Steel Tubing Torque’’ when tube is mated steel-to-steel. If steel connection is made to aluminum or copper tube fittings, use
appropriate ‘' Aluminum or Copper Tubing Torque’’ specifications.

KC0525-1B-B-RP
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SPECIAL TOOLS

BRaRRRBNENE

J 23390

J6742-03

[ /

J 23500-A
J 23900-C
J24410-8
J 34000-A

[+]

@ J9398-A

E] % J 9480-8 |

[E’ ((@ J9481-A

@ J21352-A

'”»)-JE—\’:E J22132-02°

SNAP RING PLIERS

=]

J 23575-01

J 24364-B
J 26695-8

9))

PRECISION THERMOMETER , .
PULLEY BEARING REMOVER
THIN WALL SOCKET
J 25031
CLUTCH PLATE AND HUB INSTALLER
PULLEY AND BEARING INSTALLER
SUPPORT BLOCK

ACCESS VALVE CORE REMOVER AND INSTALLER MANIFOLD AND GAGE SET

CONTROL VALVE 12| VACUUM PUMP

=]

CHARGING STATION 13| ROTOR AND BEARING PULLER

LC0019-1B-B-RP
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J 25287
El J25498-A
J 5420
J 25499-A
J 9459

-
J26271-A
\

N
3]

CLUTCH COIL PULLER

STRAIGHT GAGE ADAPTER

N
o

90-DEGREE ANGLE GAGE ADAPTER 2

ROTOR AND BEARING INSTALLER 2

N

EXPANSION TUBE REMOVER

N

J 29886

J33013-B

J 33019

J 33020

J 33027

J 34119

LEAK DETECTOR

LEAK DETECTOR

HANDLE

CLUTCH PLATE AND HUB REMOVER

BEARING STAKING TOOL

PULLEY PULLER

COMPRESSOR CLUTCH
HUB HOLDING TOOL

VACUUM PUMP

FLEXIBLE GAGE ADAPTER

LC0020-1B-B-RP
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J38100-B

AIR CONDITIONING REFRIGERANT
RECOVERY AND RECYCLING SYSTEM

LC0022-1B-B-RP







R-4 AIR CONDITIONING COMPRESSOR OVERHAUL 1D1-1

SECTION 1D1

R-4 AIR CONDITIONING COMPRESSOR
OVERHAUL

For compressor removal and installation, refer to MANUALLY CONTROLLED AIR CONDITIONING
(SEC. 1B). For discharging, adding oil, evacuating and charging procedures for A/C systems, refer to
MANUALLY CONTROLLED AIR CO<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>