


FOREWORD 

This manual is one of three volumes which together comprise the 1978 American 

Motors Corporation Technical Service Manual. The three volumes are Volume 

1—Power Plant, Volume 2—Chassis and Volume 3—Body. All three volumes 

provide a systems approach to servicing 1978 AMC cars, and each volume 

contains diagnosis and repair procedures, specifications and torque references 

for the system described. 

The Chapter Index on the opposite page allows you to quickly locate any desired 

chapter. On the first page of each chapter there is a black tab in a position 

corresponding to the tab on the Chapter Index page. To locate a chapter, simply 

fold back the manual slightly to expose the outside edges of the pages. Find the 

tab that aligns with the index tab and open to that page. At the beginning of each 

chapter is an index of major subjects. An alphabetical index of major subjects 

within this volume is included in the back of this manual. 

All information and specifications in this manual are based on the latest data 

available at the time of publication. American Motors Corporation reserves the 

right to discontinue models and change specifications or design without notice or 

incurring obligation. 

Brand names mentioned in this manual are for convenience only and are not 

intended as a recommendation to use a specific brand of product. They are 

indicative of a class or type and may be substituted by their equivalent. 
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HOW TO USE THIS MANUAL 

Organization 

The first page of each chapter in this manual contains 
a black tab in a position corresponding to the tab on the 
chapter index page. To locate a desired chapter, simply 
fold back the manual slightly so that the outside edges 
of the pages are exposed. Find the black tab that aligns 

with the tab in the chapter index page and open to the 
desired chapter. 

Each chapter begins with an alphabetical index of 
subjects. Locate the desired subject and turn to the 
appropriate page. If the subject is broad, the chapter is 
divided into sections and a subject index of each section 
is also included. An alphabetical index of all subjects is 
located at the back of this manual. 

Each chapter ends with specifications, torque charts 
and special tools pertinent to that chapter. 

Warnings and Cautions 

Detailed descriptions of standard workshop safety 

procedures are not included in this manual. This manual 

does contain WARNINGS for some service procedures 

that could cause personal injury, and CAUTIONS for 

some procedures that could damage the vehicle or its 

components. Please understand that these WARNINGS 

and CAUTIONS do not cover all conceivable ways which 

service might be done or all possible hazardous con- 

sequences of each conceivable way. Anyone using serv- 

ice procedures or tools (whether or not recommended by 
American Motors) must satisfy himself that neither per- 
sonal nor vehicle safety will be jeopardized by the pro- 

cedures or tools selected. 

DARS Charts 

In several places throughout this manual, American 
Motors new Diagnosis and Repair Simplification 
(DARS) charts provide a graphic method of diagnosis 
and troubleshooting through the use of pictures and 

symbols. 

The DARS charts are different from the ones you 
have used before. They are not “go-no go” decision trees 
or tables. 

sas 
80477A 

Instead, the new DARS charts use pictures plus a few 
words to help you solve a problem... 

f CHECK IF 
ANY OF THE 
FOLLOWING 
PARTS SHOW 

g WEAR OR 

ADJUSTER 
em PLUG 

J UPPER THRUST 

BEARING RACE 

@ UPPER THRUST 
BEARING 

@ LOWER THRUST 
BEARING 

DAMAGE 

CHECK FOR EXCESSIVE 
BIND IN GEAR BY 

CHECK PRESSURE TURNING WHEEL x 
a OMPL 

PRESSURES ANOLEFT 

IM ALL TH SAND LOWER THRUST BEARING 
INFLATE TO SPECIFIED BEARING RACE 

804778 

c ETELY RIGHT 
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and symbols and words help guide you through each 

step... 

Qa oP w® © 
CHECK CONNECT DISCONNECT REPAIR OR 

REPLACE 

80477C 

The charts are divided into three sections: step, se- 

quence and result. 

STEP SEQUENCE RESULT 

Always start at the first step and go through the 

complete sequence from left to right. 

STEP SEQUENCE RESULT 

CHECK WHEEL 
ALIGNMENT 

80477D 

A sequence could be checking pressure in all tires and 

inflating to specified pressures. If the problem is solved , 

the symbol will send you to . If the prob- 

lem is not solved, the symbol will send you 

through another sequence of checks which ends with a 

result and tells you the next step to go to. 

Work through each step of the DARS charts until the 

system is repaired : 

Service Diagnosis Charts 

You will also find Service Diagnosis Charts through- 

out this manual. These charts list causes of specific 

problems in descending order of probability. It is more 

likely that a problem would result from the first listed 

“possible cause” than the fourth, for instance. Visual 

inspection often leads directly to the correct solution. 

All service procedures should begin with a careful visual 

inspection of any suspected part or assembly. 

Torque Information 

Individual torque charts appear at the end of each 

chapter. Torque values are expressed two ways, Set-To 

and In-Use Recheck. The Set-To value is used when 

assembling components. The In-Use Recheck value is 

used to check pre-tightened items. 

Refer to the Standard Torque Specifications and Cap- 

screw Markings Chart in this chapter for torques not 

listed in individual torque charts. Note that torque spec- 
ifications given in the chart are based on use of clean 
and dry threads. Reduce torque by 10 percent when 
threads are lubricated with engine oil and by 20 percent 
if new plated capscrews are used. 

Torx-Head Fasteners 

Various sizes of internal and external hex-lobular 
(Torx) head fasteners are used as attaching hardware on 

numerous components and assemblies in 1978 AMC 

cars. Due to the ever-changing usage and application of 
automotive fasteners, Torx-head fasteners may not be 

identified as such throughout this manual. However, 

these fasteners may be removed or installed using Tool 

Set J-25359-02. 

Service Manual Improvements 

You are encouraged to report any errors, omissions, or 

recommendations for improving this publication. A 

form provided for this purpose is included at the end of 

this chapter. 

GENERAL INFORMATION—VOLUME ONE 

This manual (Volume One) covers the various power 

plant components used in 1978 Pacer, Gremlin, Concord, 

AMX and Matador AMC cars. It provides diagnosis 

methods, repair procedures and specifications needed to 

service the engine, cooling system, battery, charging 

system, starting system, ignition system, Cruise Com- 

mand system, fuel system, exhaust system and power 

plant instruments. 

Chapters A, B and C contain general information re- 

lated to vehicle identification, body styles, available 

power teams, general maintenance and fleet equipment. 

Chapter 1A contains information necessary for rou- 

tine engine tune-up and performance diagnosis. Chap- 

ters 1B through 1L are concerned with service 

procedures and specifications of individual power plant 

systems. 

A new chapter, 1L—Power Plant Instrumentation, 

has been developed. It covers service procedures for 

power plant related gauges and indicators, such as: oil 

pressure gauge or indicator lamp, coolant temperature 

gauge or indicator lamp, ammeter or charging system 

indicator lamp, fuel gauge, tachometer, and vacuum 

gauge. 

NEW POWER PLANT FEATURES FOR 1978 

New power plant features for 1978 improve driv- 

eability, reduce emissions and simplify service of some 

power plant systems. 

All six- and eight-cylinder engines have new solid- 

state ignition systems. This ignition system was in- 

troduced on certain Canadian cars during 1977. It is an 

entirely new system. 
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Standard Torque Specifications and Capscrew Markings Chart 

SAE GRADE 1 or 2 SAE GRADE 5 SAE GRADE 8 
(Used Infrequently) (Used Frequently) (Used Frequently) 

1, 4-20 5 6.7791 8 10.8465 10 

-28 6 8.1349 0 13.5582 

1 

SAE GRADE 6 or 7 
(Used at Times) 

CAPSCREW 
BODY SIZE 

Inches — Thread 

CAPSCREW HEAD MARKINGS Torque 

Manufacturer's marks may vary. 
Three-line markings on heads 
shown below, for example, indi- 
cate SAE Grade 5. 

BBQ 

ef Y 
SAE 1 or 2 SAE 5 

4 
SAE 6 or 7 

1 

5/16-18 1 14.9140 17 23.0489 19 
-24 13 17.6256 19 25.7605 

3, 8-16 18 24.4047 31 42.0304 34 
-24 20 27.1164 35 47.4536 

7 2 37.9629 49 66.4351 55 74.5700 70 94.9073 
40.6745 55 74.5700 78 105.7538 

75 8 

0 

50 

52.8769 7 101.6863 5 115.2445 105 142.3609 
55.5885 85 115.2445 120) 162.6960 

69.1467 1 149.1380 120 162.6960 155 210.1490 
74.5700 120 162.6960 170 230.4860 

5/8-11 83 112.5329 15 203.3700 167 226.4186 210 284.7180 
-18 95 128.8027 170 230.4860 240 325.3920 

3/4-10 105 142.3609 270 366 .0660 280 379.6240 375 508.4250 
-16 115 155.9170 295 399.9610 420 569.4360 

70090 

Volume One—Power Plant 

CHAPTERS 1A GENERAL SERVICE AND DIAGNOSIS 1G IGNITION SYSTEM 
1B ENGINES 1H CRUISE COMMAND 
1C COOLING SYSTEMS 1J FUEL SYSTEMS 
1D BATTERIES 1K EXHAUST SYSTEMS 
1E CHARGING SYSTEMS 1L POWER PLANT INSTRUMENTATION 
1F STARTING SYSTEM 80476A 
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The Cruise Command speed control system also is 
entirely new for 1978. The system features a completely 

solid state electronic regulator with a vacuum servo to 

control throttle position. 
A new low-maintenance battery is standard on all 

AMC cars. These batteries are rated in reserve capacity 

only. 
Other features include: a viscous drive fan is available 

with some cooling systems; ambient air induction is 

standard on all AMC cars; all carburetors have external 
fuel bowl vents which are positively operated by either 

mechanical linkage or vacuum; the charcoal vapor canis- 

ter is dual staged—purging more vapor under cruising 
conditions than during low speed operation. 

1978 AMC CARS 

Pacer—60 Series 

Two Pacer models are offered: 2-door Hatchback 
[66] and 2-door Station Wagon [68] (fig. A-1). The 232 
CID six-cylinder engine is standard. The 258 CID six- 
cylinder 2-barrel engine is optional. The six-cylinder en- 
gines may be teamed with a fully synchronized 3-speed 

or 4-speed manual transmission, or with an automatic 

transmission. 

PACER WAGON 80486 

Fig. A-1 Pacer—60 Series 

Gremlin—40 Series 

Three Gremlin models are offered: a base six-cylin- 

der model [46-5], a four-cylinder custom model [46-4], 

and a six-cylinder custom model [46-7] (fig. A-2). The 232 

CID six-cylinder engine is standard on the model 46-5 

and -7. The 2-liter four-cylinder engine is standard on 

the model 46-4. The 258 CID six-cylinder 2-barrel engine 

is optional on models 46-5 and 46-7. These engines may 

be teamed with a fully synchronized 3-speed or 4-speed 

manual transmission, or with an automatic 

transmission. 

PACER HATCHBACK 80485 

80486 

Fig. A-2 Gremlin—40 Series 
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Concord and AMX—0O1 Series 

Four Concord models are offered: 2-door Hatchback 
[03], 2-door Sedan [06] and 4-door Sedan [05], and the 4- 
door Concord Wagon [08] (fig. A-3). The 232 CID six- 
sylinder engine is standard. The 258 CID six-cylinder 2- 
barrel engine and the 304 CID eight-cylinder engine are 
optional. The six-cylinder engines may be teamed with a 
fully synchronized 3-speed or 4-speed manual transmis- 
sion, or with an automatic transmission. The eight-cyl- 
inder engine is available only with automatic 
transmission. 

CONCORD SEDAN 

The AMX is available in one 2-door Hatchback model 
[03-9]. The standard engine is the 258 CID six-cylinder 
with 2-barrel carburetor. (The 258 CID engine with 1- 

barrel carburetor is standard in California and high 
altitude cars.) The 304 CID eight-cylinder is optional. 
The six-cylinder engines are available with either a 4- 
speed manual transmission or an automatic transmis- 

sion. The eight-cylinder engine is available only with the 

automatic transmission. 

AMX 80487 

Fig. A-3 Concord and AMX—0O1 Series 

Matador—10-80 Series 

Three Matador models are offered: 2-door Coupe 
[16], 4-door Sedan [85], and 4-door Station Wagon [88] 
(fig. A-4). The 258 CID six-cylinder engine with 2-barrel 
carburetor is standard for Sedans and Coupes. Optional 
engine for these models is the and 360 CID 2-barrel 
eight-cylinder. The 360 CID eight-cylinder is standard 
for all Station Wagons. 

CONCORD WAGON MATADOR COUPE go4gs | 
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VEHICLE IDENTIFICATION NUMBER (VIN) 

A thirteen digit Vehicle Identification Number is em- 
bossed on a metal plate which is riveted to the upper 
corner of the instrument panel (between the left wind- 

shield wiper pivot and the left A-pillar). It can easily be 
seen by looking through the windshield. The VIN is 
decoded as shown in the VIN Decoding Chart. 

EMISSION CONTROL MAINTENANCE INFORMATION LABEL 

A nonremovable federal emission control information 
MATADOR SEDAN label is located in the engine compartment of all 1978 

AMC cars. This sticker identifies the engine family de- 
termined by certification and outlines some basic tune- 
up specifications (fig. A-5). 

vi AMC | ENGINE FAMILY ENGINE 
EVAPORATIVE FAMILY 

VEHICLE EMISSION EMISSION CONTROL’SYSTEM 
CONTROL INFORMATION| 
THIS VEHICLE CONFORMS TO US. E.P.A SPECIFICATIONS |_TRANSMISSION_| 
REGULATIONS APPLICABLE TO 1978 MODEL YEAR | Gaon timina + -AUTO._| MANUAL | 

2 NEW MOTOR VEHICLE INTENDED FOR SALE AT No NCOeESECete 
> ALTITUDE 4000 FEET CARB ne she 1 
z eats : LE SPEED 
= PROPER MAINTENANCE AND ADJUSTMENT ARE = | 100 RP M_ i { 
3 NECESSARY FOR CONTINUED EFFECTIVENESS. HIGH IDLE SPEED = 
= MAKE ADJUSTMENTS WITH ENGINE AT NORMAL 190 RPM(N)SEC. STEP) 4 4 
OPERATING TEMPERATURE. AIR CLEANER ON (OEE MATURE 

> AIR CONDITIONING OFF ree OLE DROF | | 
SET IGNITION TIMING WITH DISTRIBUTOR ea ee eee IE 
VACUUM OFF AND PLUGGED. SOLENOID DASH TEXHAUSTt if 
DISCONNECTED | _bASH | | I 

E —a == [CAM OWELL 
SEE OWNER OR SERVICE MANUAL FOR INSTRUCTIONS 

POUR PLUS DE RESEIGNEMENTS. VEUILLEZ VOUS REPORTER AU MANUEL 
DU PROPRIETAIRE OU DENTRETIEN 

80479 

MATADOR WAGON 80488 

Fig. A-4 Matador—10-80 Series Fig. A-5 Federal Emission Control Maintenance Information Label 

VIN Decoding Chart 

Body Type 

3 — 2-Door Hatchback 

5 — 4-Door Sedan 

6 — 2-Door Sedan or 

Hatchback 

8 — Station Wagon 

A — 258 O.H.V. Six, 1V 

C — 258 O.H.V. Six, 2V 

E — 232 O.H.V. Six, 1V 

G — 2-Liter Four, 2V 

H — 304 V-8, 2V 

N — 360 V-8, 2V 

0 — Concord, AMX 

1 — Matador 2-Dr. 

4 — Gremlin 

6 — Pacer 

8 — Matador 4-Dr. Sedan/ 

Station Wagon 

A gp A 6° 3 7 A 100°0:0 4 

American 
Motors 

Corporation Model/Group 

4—Gremlin (2-Liter) 

5— Gremlin (Base) 
7—Pacer, Gremlin (Custom), 

Concord, Matador 

9— AMX 
A — Automatic Column Shift 

C — Automatic Floor Shift 

E — 3-Speed Manual Floor Shift 

M — 4-Speed Manual Floor Shift 

Point of Manufacture and 
Serial Number 

100,001 Thru 699,999 
Kenosha Built 

700,001 Thru 999,999 
Brampton Built 

70083 
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A different label is used for all cars built for sale in 
the state of California. This sticker replaces the federal 
sticker on California cars and reflects quarterly audit 
figures (fig. A-6). 

vi AMC 
VEHICLE EMISSION 
CONTROL INFORMATION 
THIS VEHICLE CONFORMS TOUS EPA AND SPECIFICATIONS TRANSMISSION 
CALIFORNIA REGULATIONS APPLICABLE TO 1978 _- [AUTO [MANUAL 

» MODEL YEAR NEW MOTOR VEHICLE INTENDED IGNITION TIMING 
- FOR SALE AT ALTITUDE 4000 FEET 2 _BTOC RPM | 

= CARB IDOLE SPEED 
100R PM 

HIGH IDLE SPEED 
100 RPM(N)SEC STEP 

IOLE MIXTURE | 
LEAN IOLE DROP 

ENGINE FAMILY ENGINE cio 
EVAPORATIVE FAMILY 
EMISSION CONTROL SYSTEM 

PROPER MAINTENANCE AND ADJUSTMENT ARE 
= NECESSARY FOR CONTINUED EFFECTIVENESS 

MAKE ADJUSTMENTS WITH ENGINE AT NORMAL 
OPERATING TEMPERATURE. AIR CLEANER ON 
AIR CONDITIONING OFF 
SET IGNITION TIMING WITH DISTRIBUTOR SPARK PLUG GAP __| 
VACUUM OFF AND PLUGGED. SOLENOID HOT VALVE! INTAKE | 
DISCONNECTED LASH [EXHAUST 

CAM OWELL 

SEE OWNER OR SERVICE MANUAL FOR INSTRUCTIONS 

804784 

VEHICLE EMISSION INFORMATION 

“QUALITY AUDIT STANDARD 
PART NO ] if T ts Fae 

ENGINE ENGINE EVAP HYDRO CARBON |OXIDES OF 

ORATIVE CARBON |MONOXIDE|NITROGEN PRINTED IN FAMILY cid FAMILY | 1 | 
USA, | | | GRAMS/MILE 

AVERAGE 
QUALITY 
AUDIT 
VALUES 

— + 

THIS VEHICLE HAS BEEN TESTED UNDER AND CONFORMS 
TO CALIFORNIA ASSEMBLY LINE TEST REQUIREMENTS 

80478B 

Fig. A-6 California Emission Control Maintenance Information Label 

VEHICLE SAFETY STICKER 

A nonremovable safety sticker is affixed to the edge of 
the left front door. It lists the month and year built, a 

safety compliance statement and the vehicle identi- 
fication number. Some consumer information is in- 

cluded on the sticker, such as: vehicle class, acceleration 

and passing figures, tire reserve load and stopping dis- 
tance. All operating information represents average fig- 

ures for AMC cars (fig. A-7). 

UNIT BODY IDENTIFICATION PLATE 

A unit body identification plate is riveted to the edge 
of the left front door (fig. A-7). This plate includes a 
statement of compliance with federal safety standards 
and a statement of construction. Embossed on it are the 
vehicle body number, model number, trim number, 

paint code number and the vehicle build sequence 

number. 

Body Number 

The body number identifies the location where the 

body was built and the body sequence number. 

K 071045 

Six-Digit Sequence 

Number 
Kenosha Main 

70094 

MFG BY AMERICAN MOTORS — Federal Safety 
py | | sa: . 

DATE OF MFG Certification Label 
| GvwR GAWR 

THIS VEHICLE CONFORMS TO ALL (APPLICABLE - 

MOTOR VEHICLE SAFETY STANDARDS IW EFFECT ON THE DATE 

OF MANUFACTURE SHOWN ABOVE — es ** 

VEH IDENT WO 

VEHICLE CLASS PASSENGER CAR 
CONSUMER INFORMATION DATA 

ACCELERATION 8 PASSING { STOPPING DISTANCE 
TIRE RESERVE LOAD 

SSS SSS 
© AMERICAN MOTORS © | 

CORPORATION 
UNDER THE UNITED STATES MATIONAL 
TRAFFIC AMO MOTOR VEMICLE SAFETY 
ACT OF 1966 CERTIFIES TO THE 

DEALER THAT THES VEMICLE MEETS 
ALL FEDERAL MOTOR VEMICLE SAFETY 
STANDARDS APPLICABLE OW THE SATE 

ACT URE 

TRIM Body 
PAINT 1 Identification 

2 ~) Plate 
70086 

Fig. A-7 Safety Sticker and Unit Body ID Plate Location 

Model Number 

The model number identifies the model year, body 
style, and body standard or custom appointment group 
number. 

78 03-7 

1978 Model 2-Dr. Standard 

Year Hatchback Appointment 

Group 

70095 

Trim Number 

The trim number identifies the car trim and fabric 

color and type of seats. 

8035S 

1978 Concord Blue Split-Back 

Bench 

70096 

Vehicle Bulld Sequence Number 

The vehicle build sequence number (embossed at the 
bottom of the plate) lists the production line and number 
of the vehicle in the sequence in which it was built 
(sequence starts at 000, 001). 

E 153795 

Kenosha Vehicle Build 

East Line Sequence Number 

70097 
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Paint Code Number 

Colors corresponding to the paint code number on the 
unit body identification plate are as follows: 

e P1—Black 

e G7—Alpine White 

e 6D—Sand Tan 
6P—Firecracker Red 
6V—Sunshine Yellow 

7B—Mocha Brown Metallic 

7D—Powder Blue 

7K—Midnight Blue Metallic 

7L—Loden Green Metallic 

7M—Golden Ginger Metallic 
7Z—Sun Orange 

8A—Khaki 
8B—British Bronze Metallic 

8C—Quick Silver Metallic 

8D—Claret Metallic 

KEYS AND LOCKS 

Four keys (two square-headed and two oval-headed) 

are provided with each vehicle. The square-headed key 
(code K) operates the ignition switch, front door locks 
and wagon tailgate (liftgate on Pacer, Gremlin, and Con- 

cord Wagon or Hatchback). The oval-headed key (code L) 
operates the glove box, console box, trunk and wagon 

hidden compartment locks. The keys have a code num- 

ber stamped on the knockout plug. In the event a key is 

lost, a new key can be made by converting the key code 

number to a key bitting number. Key bitting numbers 
can be obtained from a key cutting machine manufac- 

turer’s cross-reference or by contacting your zone office. 

NOTE: The template shown in Figure A-8 may be used 

to determine the key bitting code of a key for which the 
key code number is unknown. 

If a key is lost and the key code number is unknown, 

the correct number can be obtained by the zone office 
from the vehicle identification number (VIN). 

If the ignition key is lost and the key code number is 

not available, a new key can be made by removing a door 
lock and taking it to a locksmith. The locksmith can 

determine the key bitting by inserting a blank key into 

the lock cylinder and cutting the blank to match the 
tumblers. 

If the ignition switch lock is defective and the key is 

available, the cylinder and individual tumblers can be 
ordered and matched to the existing key. To determine 

the tumbler arrangement, place the key over the tem- 

plate (fig. A-8). Starting with the number 1 position read 
across the visible line and record the first digit of the 
key code, continue this process for subsequent positions 
2 through 5. 

POSITIONS 
12345 

de 

Fig. A-8 Key Coding Template 

LIFT POINTS 

Lift points are provided for lifting all AMC cars with 
either a floor jack or a frame contact-type lift. 

CAUTION: When lifting the car, be sure the floor jack 
or frame contact-type lift does not damage any fuel lines 
or brake lines (figs. A-9 and A-10). 

FUEL VAPOR 

VENT LINE 

AREA OF 
POSSIBLE 

) INTERFERENCE 

REAR SPRING 
HANGER 

A50410 
<_ 

Fig. A-9 Left Rear Lift Point—Pacer Shown 

i BRAKE LINE 

AREA OF 

POSSIBLE 
INTERFERENCE 

”, 

Ae, 
* 

REAR SPRING 
HANGER BRACKET 

AS50411 

Fig. A-10 Right Rear Lift Point—Pacer Shown 



NOTE: Refer to Chapter B—Maintenance for lift point 
illustrations for all models. 

Pacer 

The rear lift points are located ahead of the rear 
wheels at the rear spring hanger brackets (figs. A-9 and 
A-10). 

The front lift points are located just to the rear of the 
dash panel at the front wheelhouse sills. 

Gremlin, Concord and AMX 

The rear lift points are located ahead of the rear 
wheels just forward of the rear spring hanger brackets. 

The front lift points are located just to the rear of the 
strut rod-to-sill mounting brackets on the sills. 

Matador 

The rear lift points are located ahead of the rear 
wheels on the sills adjacent to the rear suspension lower 
control arm mountings. 

The front lift points are located just to the rear of the 
strut rod-to-sill mounting brackets on the sills. 

TOWING 

General 

A conventional towing sling is reeommended for use 
on all AMC cars because of its stability and reduced 
likelihood of damage. The following instructions apply 
only to this device. When using other than sling-type 
towing equipment, be sure to follow the manufacturer’s 
instructions. 

A safety chain system that is completely independent 
of the lifting and towing attachment must be used. Be 

careful when installing safety chains so that they do not 
damage the car. 

If additional ground clearance is required, a towing 
dolly may be used. The end of the car to be placed on the 

dolly should be lifted with the same equipment as when 

towing. 

In some applications, auxilliary spacer blocks may be 
required to prevent damage to the car. Spacer blocks can 
be fabricated as shown in fig. A-11. 

Front Towing 

If ignition key is available, turn ignition off (to unlock 
transmission and steering column), place gearshift or 

selector lever in neutral. Be sure parking brake is re- 
leased. The car may then be towed for a distance of 15 
miles (24 km/h) and at speeds not to exceed 30 mph (48 
km/h). If a distance of 15 miles (24 km/h) or a speed 30 
mph (48 km/h) must be exceeded, the propeller shaft 
must be disconnected or the rear wheels placed on a 

dolly. 
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SPACER BLOCKS 

4X4X60 
WOODEN 
TIMBER 

4X4 FINISHED TIMBER ACTUALLY 
MEASURES 3%X3% SQUARE 

3AX32LX3% 
WOODEN 
BLOCK 

masters %e-20X7 
CARRIAGE 

TAX3%X5 BOLTS 
WOODEN 
BLOCK 

ALL DIMENSIONS ARE IN INCHES 
70328 

Fig. A-11 Spacer Block Construction 

If ignition key is not available, disconnect propeller 
shaft or place rear wheels on a dolly. 

CAUTION: Transmission and rear axle must be in an 
operable condition and transmission must be filled to 
the proper level. If not, rear wheels must be placed on a 
dolly. 

NOTE: [f the propeller shaft must be disconnected, the 
transmission extension housing seal should be capped to 
prevent leakage when the car is lifted. 

Rear Towing 

If ignition key is available, turn ignition off (to unlock 
transmission and steering column), place gear- 
shift or selector lever in neutral and clamp the steering 
wheel in the straight-ahead position. Do not use the 
steering column lock as a substitute for a clamping 
device. 

If ignition key is not available, place front wheels on a 
dolly. 

Safety Precautions 

e¢ Whenever possible, tow the car from the rear to 
prevent damage to the transmission or rear axle. 
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e Secure loose or protruding parts of a damaged car. 
¢The end of the car being towed should be lifted a 
minimum of four inches off the ground. Check oppo- 
site end for adequate ground clearance. 

e Always use a safety chain system that is independ- 
ent of the lifting and towing attachment. 

® Do not allow any of the towing equipment to bear on 
the fuel tank. 

¢Do not go under the car while it is lifted by the 
towing equipment. 

* Do not allow passengers to ride in a towed car. 
e Always observe all state and local laws regarding 
such items as warning signals, night illumination, 
speed, etc. 

¢Do not attempt a towing operation which could 
jeopardize the operator, any bystanders or other 
motorists. 

Pacer 

Front Towing 

Position tow bar under front bumper. Wrap chains 

once around energy absorbers and secure in grab hooks 
at ends of sling lower bar. Insert padding between 
bumper and sling. Wrap separate safety chains around 
frame rails ahead of stabilizer bar (fig. A-12). 

CAUTION: Tow bar must be parallel with ground af- 
ter lifting. 

70327A 

Fig. A-12 Front Towing—Pacer 

Rear Towing 

Position tow bar under rear bumper. Wrap chains 

once around energy absorbers and secure in grab hooks 
at ends of sling lower bar. Insert padding between 
bumper and sling. Wrap separate safety chains around 
rear spring shackles (fig. A-13). 

CAUTION: Tow bar must be parallel with ground af- 
ter lifting. 

70327B 

Fig. A-13 Rear Towing—Pacer 

Gremlin 

Front Towing 

Attach J-hooks on the rear of the front crossmember 
near the lower control arms. Position the wood spacer 

block across sling chains with blocks contacting frame 
rails directly behind the radiator. Position the sling tow 
bar directly ahead of spacer. 

Attach separate chains around outboard end of lower 
control arms (fig. A-14). 

70322A 

Fig. A-14 Front Towing—Gremiin 

Rear Towing 

Attach J-hooks on rear axle tubes between the shock 
absorber mounting bracket and wheel. Use caution to 
avoid damage to brake line on top of axle tubes. 
A wood spacer block is not required. Be certain hooks 

are off the spring leaf to prevent shifting after the 
vehicle is lifted. 

Attach separate safety chains around spring shackles 
(fig. A-15). 
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Fig. A-15 Rear Towing—Gremlin 

Concord 

Front Towing 

Attach J-hooks on the rear of the front crossmember 
near the lower control arms. Position the wood spacer 
block against the front wheels with blocks contacting 
ends of frame horns. Position sling tow bar six to eight 
inches behind the bumper. 

Attach separate safety chains around outboard end of 
lower control arms (fig. A-16). 

70323A 

Fig. A-16 Front Towing—Concord 

Rear Towing 

Attach J-hooks on rear axle tubes between the springs 
and wheel. Use caution to avoid damage to brake line on 

top of axle tubes. Position the wood spacer block across 
sling chains with blocks contacting springs six to eight 
inches ahead of rear shackles. Position sling tow bar 
directly in front of spacer (fig. A-17). 
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Fig. A-17 Rear Towing—Concord 

AMX 

Front Towing 

Attach J-hooks on rear of front crossmember near 
lower control arm pivot bolts. Position a 4-inch by 4-inch 
by 60-inch long wood spacer block under the front 
bumper. Position sling tow bar 16 to 20 inches behind 
bumper. 

Attach safety chains around energy absorber frame 
mounts (fig. A-18). 

Fig. A-18 Front Towing—AMX 

Rear Towing 

Attach J-hooks on rear axle tubes between the springs 
and wheels. Position a 4-inch by 4-inch by 60-inch long 

wood spacer block across sling chains with blocks con- 
tacting springs 6 to 8 inches ahead od rear shackles. 
Position tow bar directly in front of spacer. 

Attach safety chains around spring shackles (fig. A- 
19). 
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Fig. A-19 Rear Towing —AMX 

Matador—2-Door Coupe 

Front Towing 

Attach J-hooks on the rear of the front crossmember 
at pivot pins. Position sling tow bar directly under the 
front bumper. 

Attach separate safety chains around outboard end of 
lower control arms (fig. A-20). 

Fig. A-20 Front Towing—Matador 2-Door 

Rear Towing 

Attach J-hooks on rear axle tubes between the shock 

absorber mounting bracket and wheel. Use caution to 
avoid damage to brake line on top of axle tubes. Position 
sling tow bar directly under the rear crossmember. 

Attach separate safety chains around center portion 
of axle tubes (fig. A-21). 

70324B 

Fig. A-21 Rear Towing—Matador 2-Door 

Matador—4-Door 

Front Towing 

Attach J-hooks on the rear of the front crossmember 
inside the motor mounts. Position sling tow bar two to 
three inches behind the front bumper. 

Attach separate safety chains around outboard end of 
lower control arms (fig. A-22). 

70325A 

Fig. A-22 Front Towing—Matador 4-Door 

Rear Towing 

Attach J-hooks to the rear shock absorber mounting 
brackets on rear axle tubes. Position the wood spacer 
block across sling chains with blocks contacting angle 
brace at end of each side frame channel. Position the 
sling tow bar directly in front of the spacer. 

Attach separate safety chains around ends of rear 
axle tubes. Use caution to avoid damage to brake line on 

top of axle tubes (fig. A-28). 
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Fig. A-23 Rear Towing—Matador 4-Door Fig. A-24 Front Towing—Matador Station Wagon 

Matador—Station Wagon 

Front Towing 

Attach J-hooks on the rear of the front crossmember 
inside the motor mounts. Position sling tow bar two to 
three inches behind the front bumper. 

Attach separate safety chains around outboard end of 
lower control arms (fig. A-24). 

Rear Towing 

Attach J-hooks on rear axle tube between the shock 
absorber mounting bracket and wheel. Use caution to 
avoid damage to brake line on top of axle tubes. Position 
the wood spacer block across sling chains with blocks 
contacting angle brace at end of each side frame chan- 

nel. Position the sling tow bar directly in front of the 703268 
spacer (fig. A-25). Fig. A-25 Rear Towing—Matador Station Wagon 

General Dimensions (Inches) 

Pacer Pacer Concord | Concord Reuse) Concord | Matador | Matador | Matador 
Hatchback | Wagon 2-Dr. 4-Dr. AMX Wagon Coupe Sedan Wagon 

Exterior 

Wheelbase 

Length 
Width 

Height 

Overhang: Front 

Rear 

Tread: Front 

Rear 

Interior 

Head Room: Front 

Rear 

Leg Room: Front 

Rear 

Hip Room: Front 

Rear 

Shoulder Room: Front 

Rear 

Luggage Capacity (cu. ft.) 
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Metric System—SI 

The International System of Units (Systeme International d’Unites) officially abbreviated 

“SI in all languages — the modern metric system 

EXAMPLES OF EXAMPLES OF 
QUANTITY APPLICATIONS METRIC UNIT SYMBOL QUANTITY APPLICATIONS METRIC UNIT SYMBOL 

Length Dimensions meter m Celsius Temperature General use degree Celsius o¢ 
Tire rolling 

citcumference Thermodynamic General use kelvin k 

Turning circle/ Temperature 
radius 

Braking distance Electric Current General use ampere A 

milliampere mA 

Greater than 999 microampere pA 
meter kilometer km 

Dimensions millimeter mm Potential Difference | General use kilovolt kV 

Depth of surface (Electromotive volt V 

finish micrometer um Force) millivolt mV 

microvolt pV 
Area Glass & Fabrics square centimeter cm2 

Brake & Clutch Electric Resistance General use megohm Ma 
linings kilohm ka 
Radiator area etc. ohm a 

Small areas square millimeter mm2 Electric Capacitance General use farad F 

microfarad pF 
Volume Car Luggage Capa- picofarad pF 

city cubic meter m3 

Engine Capacity liter | Fuel Consumption Vehicle performance _ liter per 100 kilometer 1/100 km 
Vehicle fluid 

Capacity cubic centimeter cm3 Oil Consumption Vehicle performance liter per 1000 kilometer 1/1000 km 

Volume Flow Gas & Liquid liter per second I/s Stiffness Linear stiffness kilonewton meter kN/m 

Time Interval Measurement of second s Tire Revolutions Tire Data revolution per kilometer —rev/km 
elapsed time minute min 

hour h Pressure Tire kilopascal kPa 
day d Coolant 

Lubricating oil 
Velocity General use meter per second m/s Fuel pump delivery 

Road speed kilometer per hour km/h Engine compression 

Manifold 
Acceleration & General use meter per second m/s2 Brake line (hydraulic) 
Deceleration squared Car heating & 

ventilation 
Frequency Electronics hertz Hz Barometric pressure 

kilohertz kHz 

megahertz mHz Luminous Intensity Bulbs candela cd 

Rotational General use revolution per minute rpm Accumulator Battery ampere hour A-h 
Speed revolution per second rps Storage Rating 

Mass Vehicle mass megagram t 

Legal load rating 

General use kilogram kg U.S.A./METRIC COMPARISON 

rm areas non 9 QUANTITY METRIC — SYMBOL milligram mg 

Length Inch-Foot-Mile Meter m 
_ Density General use kilogram per cubic meter kg/m3 Weight (mass) Ounce-Pound Kilogram Kg 

gram per cubic Area Square inch/Foot Square Meter m2 

centimeter g/cm3 Volume-Dry Cubic inch/Foot Cubic Meter m3 
kilogram per liter kg/I -Liquid Ounce-Pint-Quart-Gallon Liter | 

Velocity Feet Per Second Meter per Second m/s 
Force Pedal effort newton N Road Speed Miles Per Hour Kilometer per Hour km/h 

Clutch spring force Force Pound-Force Newton N 
Handbrake lever Torque Foot-Pounds Newton meter N-m 
effort etc. Power Horsepower Kilowatt kW 

Pressure Pounds Per Square Inch Kilopascal kPa 
Moment of Force Torque newton meter N-m Temperature Degrees Fahrenheit Degrees Kelvin K 
(Torque) and Celsius oC 

Power, Heat ‘General use watt Ww 
Flow Rate ‘Bulbs kilowatt kW 

Alternator output 

‘Engine performance 
Starter performance 

70091 



GENERAL INFORMATION = A-15 

Decimal Equivalents 

Milli- Drill | Milli. Drill | Milli- Drill | Milli- Drill | Milli 
meter Decimal Fraction Size meter Decimal Fraction Size | meter Decimal Fraction Size | meter Decimal Fraction Size | meter Decimal Fraction 

1 0039 1.75 0689 1570 22 6.8 2677 10.72 4219 27/64 
15 0059 0700 50 | 4.0 1575 6.9 2716 11.0 433 

0079 1.8 0709 1590 21 2720 | 11.11 4375 7/16 

25 .0098 1.85 0728 1610 20 7.0 2756 11.5 4528 
3 0118 730 49 141 1614 2770 J 11.51 4531 29/64 

0135 80 19 0748 42 1654 yA 2795 11.91 4687 15/3 
35 0138 0760 48 1660 19 2811 K 12.0 4724 

0145 79 1.95 0767 4.25 1673 7.14 2812 9/32 12.30 4843 31/64 

39 0156 1/64 1.98 0781 5/64 43 1693 LZ 2835 12.5 4921 

4 0157 1785 47 1695 18 7.25 2854 12,7 5000 = 1/2 

0160 18 2.0 0787 4.37 1719 «11/64 3 2874 13.0 5118 
45 0177 2.05 0807 1730 7 2900 L 13.10 5156 33/64 

0180 77 0810 46 | 44 1732 7.4 2913 13.49 5312 17/32 
5 0197 0820 45 1770 16 2950 M | 13.5 5315 

0200 76 21 0827 4.5 1771 7.5 2953 13.89 5469 35/64 
0210 15 2.15 1846 1800 15 7.54 2968 19/64 14.0 5512 

55 0217 0860 44 146 1811 7.6 2992 14.29 5625 9/16 
0225 74 22 0866 1820 14 3020 N 14.5 5709 

6 0236 2.25 0885 47 1850 13 7.7 3031 14.68 5781 37/64 

0240 73 0890 43 4.75 1870 BTS 3051 15.0 5906 

0250 12 2.3 0905 4.76 1875 3/16 7.8 3071 15.08 5937 19/32 

65 0256 2.35 925 4.8 1890 12 7.9 3110 15.48 6094 39/64 
0260 Al 0935 42 1910 ih 7.94 3125 5/16 15.5 6102 

0280 70 2.38 0937 3/32 49 1929 8.0 3150 15.88 6250 5/8 

a 0276 24 0945 1935 10 3160 0 16.0 6299 
0292 69 0960 4) 1960 9 8.1 3189 16.27 6406 41/64 

15 0295 2.45 0964 5.0 1968 8 3228 16.5 6496 

0310 68 0980 40 1990 8 3230 P 16.67 6562 21/32 

79 0312 1/32 2.5 0984 | 2008 8.25 3248 17.0 6693 

0315 0995 39 2010 7 8.3 3268 17.06 6719 43/64 

0320 67 1015 38 5.16 2031 13/64 8.33 3281 21/64 17.46 6875 11/16 

0330 66 2.6 1024 2040 6 8.4 3307 17.5 6890 

85 0335 1040 37 | 5.2 2047 3320 Q 17.86 7031 45/64 
0350 65 or 1063 2055 5 8.5 3346 18.0 7087 

| 0354 1065 36 5.25 2067 8.6 3386 18.26 7187 23/32 

0360 64 2.75 1082 oi 2086 3390 R 18.5 7283 

0370 63 2.78 1094 7/64 2090 4 8.7 3425 18.65 7344 47/64 

95 0374 1100 35 5.4 2126 8.73 3437 11/32 19.0 7480 

0380 62 2.8 1102 2130 3 8.75 3445 19.05 7500 3/4 

0390 61 1110 34 5:5 2165 8.8 3465 19.45 7656 49/64 
1.0 .0394 1130 33 5.56 2187 7/32 3480 S 19.5 7677 

0400 60 2.9 1141 5.6 2205 8.9 3504 19.84 7812 25/32 

0410 59 1160 32 2210 2 9.0 3543 20.0 7874 

1.05 0413 3.0 1181 Bi 2244 3580 T 20.24 7969 51/64 
0420 58 1200 31 5S 2263 9.1 3583 20.5 8071 
0430 57 Sal 1220 2280 1 9.13 3594 23/64 20.64 8125 13/16 

14 0433 3.18 1250 1/8 5.8 2283 a2 3622 21.0 8268 
1.15 0452 3.2 1260 5.9 .2323 S25 3641 21.03 8281 53/64 

0465 56 3.25 1279 .2340 A 9.3 3661 21.43 8437 27/32 
1.19 0469 3/64 1285 30 | 5.95 2344 15/64 3680 U 21.5 8465 
ez! 0472 33 1299 6.0 .2362 9.4 3701 21.83 8594 55/64 
1,25 0492 3.4 1338 .2380 B 9.5 3740 22.0 8661 
1.3 0512 1360 22 Gh GY 2401 9:53 3750 3/8 pees 8750 7/8 

0520 55 3:5 1378 .2420 C 3770 V 22.5 8858 
1,35 0531 1405 28 | 6.2 2441 9.6 3780 22.62 8906 57/64 

0550 54 3:57 1406 9/64 6.25 2460 D 9:7 3819 23.0 9055 
1.4 0551 3.6 1417 6.3 .2480 9.75 3838 23.02 9062 29/32 
1.45 0570 1440 27 | 6.35 2500 = =—1/4 E 9.8 3858 23.42 9219 59/64 
1.5 0591 Sal 1457 6.4 .2520 3860 Ww 23.5 9252 

0595 53 .1470 26 | 6.5 .2559 9.9 .3898 23.81 9375 15/16 
1.55 0610 3.75 1476 -2570 F 9.92 3906 25/64 24.0 9449 
1.58 0625 1/16 1495 25 | 66 2598 10.0 3937 24.21 9531 °61/64 
1.6 0629 3.8 1496 .2610 G 3970 x 24.5 9646 

0635 52 1520 24 | 67 2638 4040 Y | 24.61 9687 31/32 
1.65 0649 3.9 1535 6.75 .2657 17/64 10.32.4062 = 13/32 25.0 9843 
1:7, 0669 1540 23 | 6.75 .2657 4130 Z 25.03 9844 63/64 

.0670 51 3.97 1562 5/32 2660 H | 10.5 4134 25.4 1.0000 1 
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FOOT-POUNDS TO NEWTON-METERS CONVERSION CHART 

FT-LB | NEWTON-METER | FT-LB | NEWTON-METER | FT-LB | NEWTON-METER | FT-LB | NEWTON-METER 

80750 



Cut Here 

READER’S COMMENTS 

1978 AMC Technical Service Manual 
Volume I—Power Plant 

American Motors Corporation needs user feedback — your critical evaluation of this 
manual. Your comments and suggestions will help us in our continuous effort to im- 
prove the quality and usefulness of our service manual. 

What is your general reaction to this manual? In your judgment is it complete, 

accurate, well organized, well written? Is it easy to use? 

What features are most useful? 

What faults do you find with the manual? 

Does this manual satisfy your needs?____-~ Why? 

Would you please indicate any errors you have found. 

Name AMC Car (Year and Model) 

Street Occupation 

CI a —____________ State __.____-__- Zip or Cguniry 

All comments become the property of American Motors Corporation. 
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MAINTENANCE 

B-1 

SECTION INDEX 

Page Page 
Canadian Fuel and Maintenance Requirements B-1 Recommended Fluids and Lubricants 8-19 

Fluid Capacities Chart 8-18 Services Scheduled by Accumulated Mileage 8-9 
Four-Cylinder Maintenance Schedule 8-2 Services Scheduled by Conditions or Time B-8 

General B-1 
Maintenance Schedule 8-1 

GENERAL 

This section describes the service procedures required 
by the 1978 Four-Cylinder and Six- and Eight-Cylinder 
Maintenance Schedules to keep AMC cars in good run- 
ning condition. These services are based on changes in 
driving conditions, accumulated odometer mileage or 
time intervals, whichever comes first, or are unsched- 

uled as required by changes in usage, handling or per- 
formance. The section is subdivided into three parts: (1) 
Services Required by Driving Conditions or Time Inter- 
vals, (2) Services Scheduled by Accumulated Mileage 
and (3) Unscheduled Maintenance. 

Maintenance Schedule 

Two maintenance schedules are listed: one for cars 
with four-cylinder engines, and one for cars with six- or 

eight-cylinder engines. Each schedule is followed by de- 
tailed service charts. Be sure to refer to the correct 
maintenance schedule or chart for the car being 
serviced. 

The services listed are those which experience and 

testing have indicated are the most likely needed at the 
mileage or time interval shown. When a car operates 

Six- and Elght-Cylinder Maintenance Schedule B-5 
Unscheduled Maintenance 8-18 

under the conditions listed, perform the maintenance 
described under “Required Services.” Refer to the serv- 
ice charts for the list of maintenance items, and use the 
information in this section for service procedures. 

Canadian Fuel and Maintenance Requirements 

All service requirements in the Maintenance Sched- 
ules apply to cars sold in Canada. Canadian cars should 
receive the following additional maintenance services: 

Cars equipped with six-cylinder engine and single- 
barrel carburetor may use regular, low-lead or unleaded 
fuels. All other models should use unleaded fuel only. 

¢ All cars equipped with six- or eight-cylinder engine, 
lubricate exhaust heat valve at each oil 

change—every 7 months or 7,500 miles (12,000 km), 
whichever comes first. 

e All cars equipped with six-cylinder engine and one- 
barrel carburetor, perform an engine tune-up every 
15 months or 15,000 miles (24,000 km), whichever 

comes first. 
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1978 Vi AMC FOUR-CYLINDER MAINTENANCE SCHEDULE 

OWNER It is the owner's responsibility to determine driving conditions, to have the car serviced according to the 

RESPONSIBILITY | Maintenance Schedule, and to pay for necessary parts and labor. 

Read ‘‘CONDITIONS” and determine which apply to your driving situation. Under the conditions listed, 

INSTRUCTIONS perform the maintenance described under “REQUIRED SERVICES.” 

CONDITIONS REQUIRED SERVICES 

SHORT-TRIP For proper engine protection, check engine oil level every 500 to 600 miles (800 to 960 km). Change oil and filter 

every 5,000 miles (8,000 km) or 5 months, whichever comes first. When most driving involves trips of less than 

DRIVING 6 miles (10 km), change oil once between scheduled oil and filter changes. 

H EAVY-DUTY In police, taxi, commercial load-carrying or delivery use, change automatic transmission fluid and filter, and adjust 

bands every 15,000 miles (24,000 km) or 15 months, whichever comes first. For standard duty, no automatic 

DRIVING transmission maintenance is required except regular fluid level checks. 

START OF Inspect battery condition and clean battery cables. Change engine coolant (antifreeze/water mixture) after 
WINTER 25,000 miles (40,000 km) or 25 months, whichever comes first, and then at the start of every winter season. 

ACCUMULATED At each mileage interval shown, perform the service checked below. Four charts follow that list the maintenance 

items for each service. 
MILEAGE OR | 

KILOMETERS he aa CHART 2 CHART 3 | CHART 4 
@ OIL CHANGE SERVICE @ OIL CHANGE SERVICE e@ OIL CHANGE SERVICE @ OIL CHANGE SERVICE 

e@ EMISSION CONTROL INSPECTION e@ ENGINE DRIVE BELT INSPECTION e@ ENGINE MAINTENANCE @ ENGINE TUNE-UP 
e@ BRAKE AND CHASSIS INSPECTION | eBRAKE AND CHASSIS INSPECTION 

eBODY LUBRICATION e CHASSIS LUBRICATION 
MILES e BODY LUBRICATION 

8,000 5,000 
16,000 | 10,000 
24,000 | 15,000 

20,000 
40,000 | 25,000 
48,000 | 30,000 
56,000 | 35,000 
64,000 | 40,000 
72,000 | 45,000 
80,000 | 50,000 
88,000 | 55,000 
96,000 | 60,000 

104,000 | 65,000 | 
112,000 | 70,000 
120,000 | 75,000 
128,000 | 80,000 
136,000 | 85,000 
144,000 | 90,000 

IS S a 

nk 
————— 
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CHART 1 — FOUR-CYLINDER 
e OIL CHANGE SERVICE 

e@ EMISSION CONTROL INSPECTION 

CHART 2 — FOUR-CYLINDER 
e@ OIL CHANGE SERVICE 

e ENGINE DRIVE BELT INSPECTION 

OIL CHANGE SERVICE 

Drain engine oil, replace oil filter and refill engine. 
Check fluid levels: 

engine coolant manual transmission 

brake master cylinder automatic transmission 

manual steering gear rear axle differential 

power steering pump _ windshield washer reservoir 

Clean windshield wiper blade elements. 

EMISSION CONTROL INSPECTION 

Retorque cylinder head bolts. 

Adjust engine valves. 

Check condition and tension of fan/alternator, power steering 

and air pump drive belts, and adjust if necessary. a 
Check and adjust curb and high idle speeds. 

OIL CHANGE SERVICE 

Drain engine oil, replace oil filter and refill engine. 

Check fluid levels: 
~~ engine coolant automatic transmission 

brake master cylinder rear axle differential 

power steering pump __ windshield washer reservoir 

manual transmission 

Clean windshield wiper blade elements. 

ENGINE DRIVE BELT INSPECTION 

Check condition and tension of fan/alternator, power steering 

and air pump drive belts, and adjust if necessary . 

80258A 

CHART 3 — FOUR-CYLINDER 
e@ OIL CHANGE SERVICE 
e ENGINE MAINTENANCE 

e BRAKE AND CHASSIS INSPECTION 
e BODY LUBRICATION 

OIL CHANGE SERVICE Brake lines, fittings, hoses and other parts for condition and 

Drain engine oil, replace oil filter and refill engine. : ae ee 

Check fluid levels: arking brake for proper operation. 

—hpattery. manual transmission Overall brake condition and action. 

engine coolant automatic transmission 

brake master cylinder rear axle differential . . 
power steering pump _ windshield washer reservoir Manual or power steering gear and linkage for leaks, looseness 

Clean windshield wiper blade elements. LEN AEE at 
Springs, shock absorbers and bushings for leaks, looseness or 

ENGINE MAINTENANCE Weark 

Retorque cylinder head bolts. Tire condition. 

Adjust engine valves. Overall steering/suspension condition and action. 

Check condition and tension of fan/alternator, power steering Also: 

and air pump drive belts, and adjust if necessary. 
Replace fuel filter, ignition points and condenser. Lubricate front disc brake caliper abutment surfaces. 

Check and adjust ignition timing. Adjust parking brake, if necessary. 
Adjust tire pre t ificat : 

BRAKE AND CHASSIS INSPECTION Se eee ee eet eae ee Adjust manual transmission clutch free play, if necessary. 

Inspect the following items as indicated. Correct to specifications BODY LUBRICATION 

as necessary : 
Lubricate the following items with the recommended lubricant: 

ashtray slides 

Front and rear brakelinings for wear. door, hood and liftgate latches 

Rear brake self-adjusting mechanism for proper operation. door, hood and liftgate hinges 

Master cylinder, calipers, wheel cylinders and differential door, window and liftgate weatherseals 

warning valve for leaks. key lock cylinders 

Steering/Suspension 

Brakes 

80258C 
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CHART 4 — FOUR-CYLINDER 
e@ OIL CHANGE SERVICE 

e ENGINE TUNE-UP 
e BRAKE AND CHASSIS INSPECTION 

e CHASSIS LUBRICATION 
e BODY LUBRICATION 

e OIL CHANGE SERVICE 

Drain engine oil, replace oil filter and refill engine. 

Check fluid levels: 

battery automatic transmission 

engine coolant manual transmission 

brake master cylinder rear axle differential 

manual steering gear | windshield washer reservoir 

power steering pump 

Clean windshield wiper blade elements. 

ENGINE TUNE-UP 

Examine the components listed under each system for proper 

assembly, condition and operation. Correct, adjust or service to 

specifications as necessary. 

Engine Mechanical Systems 

Inspect: 

Air Guard system hoses 

condition and tension of fan/alternator, power steering and 

air pump drive belts 
vacuum lines and fittings, Exhaust Gas Recirculation 

lines, hoses and connections 

Also: 

Retorque cylinder head bolts. 

Adjust engine valves. 

Adjust drive belts, if necessary. 

Ignition System 

Inspect: 

coil and spark plug wires 

distributor — cap and rotor, vacuum and centrifugal 

advance mechanisms, distributor shaft and cam lobes 

transmission controlled spark system (TCS), if equipped 

Replace ignition points, condenser and spark plugs. 

Fuel System 

Inspect: 

fuel tank, cap, lines and connections 

air cleaner thermostatic control system (TAC) 

choke linkage for free movement 

PCV system hoses and solenoid (solenoid on manual 

transmission only) 

Clean PCV filter in air cleaner. 

Replace PCV valve, fuel filter, air filter element and 

charcoal canister air inlet filter. 

Final Adjustment 

Ignition timing. 

Idle mixture. 

Curb and high idle speeds. 

BRAKE AND CHASSIS INSPECTION 

Inspect the following items as indicated. Correct to 

specifications as necessary: 

Brakes 

Front and rear brakelinings for wear. 

Rear brake self-adjusting mechanism for proper operation. 

Master cylinder, calipers, wheel cylinders and differential 

warning valve for leaks. 

Brake lines, fittings, hoses and other parts for condition and 

leaks. 

Parking brake for proper operation. 

Overall brake condition and action. 

Steering/Suspension 

Manual or power steering gear and linkage for leaks, looseness 

or wear. 

Springs, shock absorbers and bushings for leaks, looseness or 

wear. 

Tire condition. 

Overall steering/suspension condition and action. 

Also: 

Lubricate front disc brake caliper abutment surfaces. 

Adjust parking brake, if necessary. 

Adjust tire pressure to specifications. 

Adjust manual transmission clutch free play, if necessary. 

CHASSIS LUBRICATION 

Replace torn or ruptured grease seals and/or damaged steer- 

ing/suspension components, and lubricate the following: 

clutch lever and linkage 

front ball joints (4) 
turning stops (2 places) 
tie rod inner ball joints (2) 

Also: 

Repack front wheel bearings. 

Drain and refill rear axle lubricant. 

Note: U-joints and rear wheel bearings do not require 

periodic or scheduled lubrication. 

BODY LUBRICATION 

Lubricate the following items with the recommended lubricant: 

ashtray slides 

door, hood and liftgate latches 

door, hood and liftgate hinges 

door, window and liftgate weatherseals 

key lock cylinders 

80258D 
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1978 Vi AMC SIX- AND EIGHT-CYLINDER MAINTENANCE SCHEDULE 

OWNER 
RESPONSIBILITY 

It is the owner’s responsibility to determine driving conditions, to have the car serviced according to the 

Maintenance Schedule, and to pay for necessary parts and labor. 

INSTRUCTIONS 

CONDITIONS 

SHORT-TRIP 
DRIVING 

HEAVY-DUTY 
DRIVING 

START OF 
WINTER 

ACCUMULATED 
MILEAGE OR 
KILOMETERS 

MILES 

Read ‘‘CONDITIONS” and determine which apply to your driving situation. Under the conditions listed, 

perform the maintenance described under “REQUIRED SERVICES.” 

REQUIRED SERVICES 

For proper engine protection, check engine oil level every 500 to 600 miles (800 to 960 km). Change oil and filter 

every 7,500 miles (12,000 km) or 7 months, whichever comes first. When most driving involves trips of less than 

6 miles (10 km), change oil once between scheduled oil and filter changes. 

In police, taxi, commercial load-carrying or delivery use, change automatic transmission fluid and filter, and adjust 
bands every 15,000 miles (24,000 km) or 15 months, whichever comes first. For standard duty, no automatic 

transmission maintenance is required except regular fluid level checks. 

Inspect battery condition and clean cables. Change engine coolant (antifreeze/water mixture) after 25,000 miles 

(40,000 km) or 25 months, whichever comes first, and then at the start of every winter season. 

ance items for each service. 

At each mileage interval shown, perform the service checked below. Four charts follow that list the mainten- 

CHART 1 
e@ EMISSION CONTROL INSPECTION 

CHART 2 
@ OIL CHANGE SERVICE * 

CHART 3 
@ OIL CHANGE SERVICE * 
@ ENGINE MAINTENANCE * 

e BRAKE AND CHASSIS INSPECTION 
e@ BODY LUBRICATION 

CHART 4 
e OIL CHANGE SERVICE * 

@ ENGINE TUNE-UP * 
@ BRAKE AND CHASSIS INSPECTION 

e CHASSIS LUBRICATION 
e@ BODY LUBRICATION 

8,000 5,000 

12,000 7,500 

24,000 15,000 

36,000 22,500 

48,000 30,000 

37,500 

45,000 

52,500 
60,000 

67,500 | 

75,000 

82,500 
tt = 

90,000 

*For cars sold in Canada, refer to Canadian Fuel and Maintenance Requirements. 
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CHART 1 — SIX- AND EIGHT-CYLINDER 
e EMISSION CONTROL INSPECTION 

Check and adjust fan/alternator, power steering, air pump and 

air conditioning drive belts. 

Check and adjust curb and high idle speeds. 

80259A 

CHART 2 — SIX- AND EIGHT-CYLINDER 
@ OIL CHANGE SERVICE 

Drain engine oil, replace oil filter and refill engine. 
Check fluid levels: 

engine coolant 

brake master cylinder 

manual steering gear* rear axle differential 

power steering pump windshield washer reservoir 

Check pressure on compact spare tire (if equipped). 

Clean windshield wiper blade elements. 

manual transmission 

automatic transmission 

*Check at first service, at 30,000 miles, then every 30,000 miles. 

802598 

CHART 3 — SIX- AND EIGHT-CYLINDER 
e OIL CHANGE SERVICE 
e ENGINE MAINTENANCE 

e BRAKE AND CHASSIS INSPECTION 
e BODY LUBRICATION 

e OIL CHANGE SERVICE 

Drain engine oil, replace oil filter and refill engine. 

Check fluid levels: 

battery manual transmission 

engine coolant automatic transmission 

brake master cylinder rear axle differential 

power steering pump windshield washer reservoir 

Check pressure on compact spare tire (if equipped). 
Clean windshield wiper blade elements. 

e@ ENGINE MAINTENANCE 

Check and adjust fan/alternator, power steering, air pump and 

air conditioning drive belts. 

Replace fuel filter. 

Note: On Pacer, Concord, AMX with eight-cylinder engine, 

also perform the following services. Correct as necessary. 

Inspect: 

choke linkage for free movement 

vacuum fittings, Exhaust Gas Recirculation lines, 

hoses and connections 

Check idle mixture. 

Check curb and high idle speeds. 

Check ignition timing. 

e BRAKE AND CHASSIS INSPECTION 

Inspect the following items as indicated. Correct to 

specifications as necessary: 

Brakes 

Front and rear brakelinings for wear. 

Rear brake self-adjusting mechanism for proper operation. 

Master cylinder, calipers, wheel cylinders and differential 

warning valve for leaks. 

Brake lines, fittings, hoses and other parts for condition and 

leaks. 

Parking brake for proper operation. 

Overall brake condition and action. 

Steering/Suspension 

Manual or power steering gear and linkage for leaks, looseness 

or wear. 

Springs, shock absorbers and bushings for leaks, looseness or 

wear. 

Tire condition 

Overall steering/suspension condition and action. 

Also: 

Lubricate front disc brake caliper abutment surfaces. 

Adjust parking brake, if necessary. 

Adjust tire pressures to specifications. 

Adjust manual transmission clutch free play, if necessary. 

BODY LUBRICATION 

Lubricate the following items with the recommended lubricant: 

ashtray slides 

door, hood, trunk, tailgate and liftgate latches 

door, hood, trunk, tailgate and liftgate hinges 

door, window, trunk, tailgate and liftgate weatherseals 

key lock cylinders 
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CHART 4 — SIX- AND EIGHT-CYLINDER 
@ OIL CHANGE SERVICE 

e ENGINE TUNE-UP 
e@ BRAKE AND CHASSIS INSPECTION 

e CHASSIS LUBRICATION 
e BODY LUBRICATION 

e OIL CHANGE SERVICE 

Drain engine oil, replace oil filter and refill engine. 

Check fluid levels: 

battery automatic transmission 

engine coolant manual transmission 

brake master cylinder rear axle differential 

manual steering gear windshield washer reservoir 

power steering pump 

Check pressure on compact spare tire (if equipped). 

Clean windshield wiper blade elements. 

ENGINE TUNE-UP 

Examine the components listed under each system for 

proper assembly, condition and operation. Correct, adjust 

or service to specifications as necessary. 

Engine Mechanica! Systems 

Inspect: 

Air Guard system hoses 

condition and tension of fan/alternator, power steering, 

air pump and air conditioning drive belts 

vacuum lines and fittings, Exhaust Gas Recirculation 

lines, hoses and connections 
Also: 

Adjust drive belts, if necessary.” 

Lubricate exhaust heat valve. 

Ignition System 

Inspect: 

coil and spark plug wires 

distributor — cap and rotor, vacuum and centrifugal 

advance mechanisms 

transmission controlled spark system (TCS), if equipped 

Replace spark plugs. 

Fuel System 

Inspect: 

fuel tank, cap, lines and connections 

air cleaner thermostatic control system (TAC) 

choke linkage for free movement 

PCV system hoses 

Clean PCV filter (6-cylinder in air cleaner, V-8 in oil filler cap). 

Replace PCV valve, fuel filter, air cleaner element and charcoal 

canister air inlet filter. 

Final Adjustment 

Ignition timing 

Idle mixture 

Curb and high idle speeds. 

* During extended high temperature and extensive air 

conditioner operation, the drive belts may require more 

frequent inspection and adjustment. 

BRAKE ANDCHASSIS INSPECTION 

Inspect the following items as indicated. 

Correct to specifications as necessary. 

Brakes 
Front and rear brakelinings for wear. 

Rear brake self-adjusting mechanism for proper operation. 

Master cylinder, calipers, wheel cylinders and differential 

warning valve for leaks. 

Brake lines, fittings, hoses and other parts for condition and 

leaks. 

Parking brake for proper operation. 

Overall brake condition and action. 

Steering/Suspension 

Manual or power steering gear and linkage, for leaks, looseness 

or wear. 

Springs, shock absorbers and bushings for leaks, looseness or 

wear. 

Tire condition. 

Overall steering/suspension condition and action. 

Also: 

Lubricate front disc brake caliper abutment surfaces. 

Adjust parking brake, if necessary. 

Adjust manual transmission clutch free play, if necessary. 

CHASSIS LUBRICATION 

Replace torn or ruptured grease seals and/or damaged steer- 

ing/suspension components, and lubricate the following: 

clutch lever and linkage 

front ball joints (4) 

turning stops (2 places) 

tie rod inner ball joints (2) 

Also: 

Repack front wheel bearings. 

Drain and refill rear axle lubricant. 

Note: U-joints and rear wheel bearings do not require 

periodic or scheduled lubrication. 

BODY LUBRICATION 

Lubricate the following items with the recommended lubricant: 

ashtray slides 

door, hood, trunk, tailgate and liftgate latches 

door, hood, trunk, tailgate and liftgate hinges 

door, window, trunk, tailgate and liftgate weatherseals 

key lock cylinders 

80259D 
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SERVICES SCHEDULED 
BY CONDITIONS OR 

Page 
At Start of Winter B-8 

Heavy-Duty Driving 8-8 

TIME 
Page 

Short-Trip Driving B-8 

SHORT-TRIP DRIVING 

When most driving involves trips of less than six 

miles (10 km), change engine oil once between scheduled 
oil and filter changes. Replace oil filter every other oil 
change. 

HEAVY-DUTY DRIVING 

Heavy-duty driving refers to fleet or police use and 
commercial delivery or load-carrying. For cars in heavy- 
duty use, change automatic transmission fluid and filter 
and adjust bands every 15,000 miles (24,000 km) or 15 
months, whichever comes first. Owners should also ar- 
range for service upon signs of changing shift patterns. 

NOTE: The automatic transmission torque converter 
has no drain plug. 

For commercial load-carrying applications, owners 

should be careful not to overload or operate the car in a 
manner that would cause brake, engine, axle, steering, 
suspension or other failure. 

AT START OF WINTER 

Perform the following maintenance services at the 
start of every winter season: 

Battery Service 

WARNING: Do not service the battery without wear- 
ing safety glasses, rubber gloves and protective clothing. 
Battery electrolyte contains sulfuric acid and must be 
kept away from skin, eyes, clothing and painted sur- 
faces. If acid contacts any of these, flush immediately 
with large amounts of water. Get medical attention. 

Don’t smoke while checking or servicing the battery 
and keep open flames or sparks away from battery 
filler caps since explosive gas is always present. 

(1) Disconnect battery negative cable and then the 

positive cable. 
(2) Clean the cables and terminal posts with a wire 

brush terminal cleaner. 
(3) Check the battery fluid level and replenish if 

necessary (fig. B-1). 

Fig. B-1 Removing Battery Filler Caps 

(4) Remove the battery holddown and clean the bat- 

tery and battery box, if necessary, with a solution of 
baking soda and water, then rinse thoroughly. 

(5) Tip the battery slightly to drain dirty water 

through the slots provided. 
(6) Fasten the battery holddown, but do not 

overtighten. 
(7) Attach positive cable and then the negative 

cable. 
(8) Apply a small amount of grease or protective 

coating to the cable ends to minimize corrosion. 

Engine Coolant 

Change engine coolant after the first 25,000 miles or 
25 months, whichever comes first, and then at the start 

of every winter season. Refer to Chapter 1C—Cooling 
Systems, Volume 1—Power Plant for draining and re- 
filling procedures. 
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SERVICES SCHEDULED BY 
ACCUMULATED MILEAGE 

Page 

Body Lubrication B-9 
Brake and Chassis Inspection B-9 

Chassis Lubrication B-10 
Emission Control Inspection B-13 

Engine Drive Belt Inspection B-13 
Engine Maintenance B-14 

Engine Tune-Up B-14 
Oll Change Service B-14 

BODY LUBRICATION 

Lubricate the items listed using the product specified 
in the Recommended Fluids and Lubricants Chart at the 
end of this section. When lubricating weatherseals, ap- 

ply the lubricant to a rag and wipe it on the seal to 
prevent dust-collecting overspray which can soil passen- 
ger clothing. 

BRAKE AND CHASSIS INSPECTION 

Brakes 

Inspect linings for wear, cracks, charred surfaces or 
broken rivets, and for contamination by brake fluid, axle 

lubricant or other contaminants. 

Front Brakelinings 

Check both ends of the outboard lining by looking in 
at each end of the caliper (fig. B-2). These are the points 

at which the highest rate of wear normally occurs. At 

the same time, check the lining thickness of the inboard 
shoe to make sure that it has not worn prematurely. 

Look through the inspection port to view the inboard 
shoe and lining. Whenever the thickness of any lining is 
worn to the approximate thickness of the metal shoe, all 
shoe and lining assemblies on both brakes should be 
replaced. 

a & 
i INBOARD 

©) BRAKESHOE " 
‘a ~~ 

OUTBOARD | 
BRAKESHOE © 

a a ‘ + t q 

INSPECTION PORT 

ane 
} s 2" 

: 

; L : S » 

Fig. B-2 Disc Brake Inspection Port 

Rear Brakelinings 

Replace linings worn to within 1/32-inch (0.8 mm) of 

rivet head. 

Rear Self-Adjusting Mechanism 

Operate the adjuster cable and check for ease of oper- 
ation of the adjuster screw assembly. Check condition of 

the adjuster components for bending, frayed cables, 
loose or overheated springs, or binding. 

Master Cylinder 

Inspect the cap bail for proper tension and fit. The cap 

should maintain a tight seal. Check the rubber dia- 
phragm seal for cracks, cuts or distortion. Check fittings 

and housing for signs of leakage. If internal leaks are 

suspected, or if fluid loss occurs but a leak is not evident, 

check for leaks at the rear of the master cylinder. Cor- 
rect as required. 

Disc Brake Calipers 

Check dust boot for correct installation, tears or signs 

of leakage. Check caliper abutment surfaces for binding 
or corrosion. Apply recommended lubricant to caliper 
abutment surfaces. 

Rear Wheel Cylinders 

Pull the dust boot back and inspect for leaks. Check 
the condition of the pistons and cylinder bores. 

Differential Warning Valve 

Check the valve and housing for signs of leaks, kinked 
lines or loose fittings. 

Brake Lines, Fittings and Hoses 

Check for cracks, swelling, kinks, distortion or leaks. 

Also check position to be sure no lines are rubbing 
against exhaust system parts or other components. 

Parking Brake 

Operate the parking brake pedal and brake release 

and check for smooth operation and brake holding abil- 
ity. Inspect cables for binds, kinks or frays. With the 
brake released, the rear wheels should turn freely. Ad- 

just the parking brake, if necessary, as described in 

Chapter 2—Brakes, Volume 2—Chassis. 
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Overall Brake Condition and Action 

Check for improper brake action, performance com- 
plaints or signs of overheating, dragging or pulling. Cor- 
rect as required. 

Steering/Suspension 

Inspect condition and functioning of car front suspen- 

sion and steering system components. The inspection 
procedure should consist of a visual and manual (hands- 

on) check of all parts followed by a road test to verify 

steering action and response. Do not check or correct 
front suspension alignment angles unless an inspection 
and road test indicate adjustment may be necessary. 

Visual and Manual Inspections 

A visual-manual inspection should include these 
items: 

e Upper and lower control arms 

¢ Steering linkage and tie rod ends 
e Strut rods and brackets 
¢ Ball joint nuts and cotter keys 
¢ Sway stabilizer-to-lower control arm links 
e Shock absorbers and mounting hardware 
e Steering arms 
e Pitman arm 

e Steering gear box 

¢ Steering shafts and flex coupling 
¢ Power steering pump belt and hoses 
¢ Wheels and tires 

During the visual-manual inspection, check for: 
e Loose attaching bolts and nuts 
e Worn or loose bushings (control arms, sway stabili- 

zer, idler arm, strut rods) 

* Bent control arms or tie rods 
e Leaking shock absorbers, power steering pump or 
hoses, and steering gear 

e Broken coil springs 
¢ Frayed or torn power steering pump drive belt 
¢ Bent or cracked wheels 
e Prematurely or abnormally worn tires 
e Incorrect tire pressures 

¢ Mismatched tire types or sizes 

Road Test 

Prior to road testing, check and correct tire inflation 

pressures. Refer to glove box sticker or Chapter 

2G—Wheels and Tires, Volume Two—Chassis for rec- 
ommended pressures. Then, check for any of the follow- 
ing conditions: 

e Wander or erratic steering 
e Hard Steering 
¢ Improper steering recovery (return from center) on 
turns 

¢ Bind when turning steering wheel from lock to lock 
while car is at a standstill (cars with power steering 
only) 

NOTE: Transmission in Neutral or Park, parking 

brake applied, foot brake released and engine running. 

e Any abnormal noises that may indicate loose or 
worn suspension or steering components 

Correct any problems that show up as a result of the 
visual-manual inspection and road test. 

Manual Transmission Clutch Inspection and Adjustment 

Inspect clutch by driving vehicle and checking for 
clutch chatter, grabbing, slippage, and incomplete re- 

lease. Check clutch pedal free play: four-cylinder engine 
1/2 to 1-inch (12.7 to 25.4 mm); six-cylinder engine 7/8 to 

1 1/8 inches (22.2 to 28.6 mm). Correct or adjust as 
required. Refer to Chapter 2A—Clutch, Volume 
Two—Chassis for detailed procedures. 

CHASSIS LUBRICATION 

Inspect suspension grease seals for leaks or tears, and 
replace if necessary. Also inspect steering/suspension 
components for damage that requires replacement. Lub- 
ricate the following components every 30,000 miles 
(48,000 km), every 15,000 miles (24,000 km) for com- 

ponents (as determined by inspection) affected by ab- 
normally wet or dusty driving conditions. 

NOTE: Universal joints and rear wheel bearings do not 

require periodic or scheduled lubrication. 

Always clean lube fittings before applying lubricant 
to prevent dirt from entering the unit. For types and 
grades of lubricants, refer to Recommended Fluids and 
Lubricants chart. 

Six-Cylinder Clutch Bellcrank Pivot 

On cars with six-cylinder engine and manual trans- 
mission, lubricate the clutch bellcrank pivot ball studs 
using AMC All-Purpose lubricant, or Multi-Purpose 
Chassis Lubricant (lithium base) or equivalent (fig. B-3). 
The bellcrank assembly must be disassembled for access 
to the ball studs. Refer to Chapter 2A—Clutch, Volume 
Two—Chassis for procedure. 

BALL 
STUD 

41506 

Fig. B-3 Six-Cylinder Clutch Belicrank Pivot Ball Studs 
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Front Suspension Ball Joints 

Remove lube plugs (fig. B-4 and B-5) and temporarily 

install lube fittings. Lubricate using Manual Lubri- 
cation Gun Tool J-9670 with lithium-base cartridge lub- 
ricant. The manual lube gun is designed to deliver 

lubricant at low pressure (6 to 8 psi) to avoid damaging 
the ball joint lube seals. 

CAUTION: Use of guns which deliver lube at high 
pressure could rupture ball joint seals. Apply lube 
slowly. There should be no visual evidence of lube escap- 
ing past seals. 

BN) PLUG 

: l 

\ 

LUBE PLUG 

(HIDDEN) 70100 

Fig. B-4 Ball Joint Lube Plugs—Pacer 

When lubrication is completed, remove lube fittings 
and install lube plugs. 

LUBE PLUG 

LUBE PLUG 
(HIDDEN) 

70102 

Fig. B-5 Ball Joint Lube Plugs—Gremlin-Concord-AMX-Matador 

Tle Rod Inner Ball Joints 

Remove lube plugs (fig. B-6 and B-7) and temporarily 
install lube fittings. Lubricate with lithium base lubri- 
cant. Remove lube fittings and install lube plugs. 

Turning Radius (Steering Arm) Stops 
The turning radius of the front wheels is controlled by 

a steering stop on Gremlin, Concord, AMX and Matador 
models. On full turns the steering stop contacts the strut 
rod, resulting in a creaking sound. To eliminate this 
noise apply a daub of Multi-Purpose Chassis Lubricant 

to the stop (fig. B-8). 

BODY LIFT 
FRONT 
WHEEL 
BEARINGS 

UPPER AND 
LOWER BALL 
JOINTS 
(2 EACH SIDE) 

POINTS 
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UPPER AND 
LOWER BALL FRONT 
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Fig. B-7 Chassis Lubrication Points—Gremlin-Concord-AMX-Matador 

————" 
70330; 
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Fig. B-8 Turning Radius Stop—Gremlin-Concord-AMX-Matador 

Front Wheel Bearings 

The front wheel bearings are the tapered roller bear- 
ing type (fig. B-9). Clean all parts in a suitable solvent. 

Inspect bearings and cups for signs of excessive wear, 
pitting, brinelling or overheating, and replace if neces- 
sary. Lubricate the bearings with exteme-pressure (EP), 
lithium-base, waterproof, wheel bearing grease. Be sure 
to force grease between rollers. 

NOTE: The bearings are designed to fit closely on the 
spindle, but loose enough to creep so bearing rollers do 
not always wear in one spot. Polish the spindle with fine 
crocus cloth if necessary for proper fit. Always wipe the 
spindle clean and apply a small amount of grease for 
lubrication and to prevent rust. 

OUTER 
INNER BEARING ADJUSTING 

BEARING CUP cuP NUT 

GREASE 4 THRUST DUST 
SEAL WASHER SEAL 

/ 
se 
INNER 
BEARING 

Set 
)OO @@) 
" vey 

OUTER PIN 
BEARING 

50273 

Fig B-9 Typical Front Wheel Bearing Assembly 

Wipe the wheel hub clean and apply a small amount of 
grease inside the hub. 

CAUTION: Do not overfill the wheel hub. Too much 
grease can cause overheating and bearing damage, and 
it can leak and contaminate brakelinings. 
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Install the inner bearing and a replacement grease 

seal. Assemble the hub assembly and adjust bearings as 
described in Chapter 2G—Wheels and Tires, Volume 

2—Chassis. Inspect bearings, and clean and repack if 
necessary, when they are removed for other services. 

Rear Axle Fluid Change 

Change the rear axle fluid at 30,000-mile (48,000 km) 
intervals. To drain the fluid, remove the rear axle hous- 
ing cover. Use a new gasket when installing the housing 
cover. 

Fill to level of fill plug (fig. B-10) with AMC Rear Axle 

Lubricant or SAE 80W-90 Gear Lubricant of API GL-5 

quality, or equivalent. For Twin-Grip rear axle, use 

AMC Rear Axle lubricant or SAE 80W-90 Limited Slip 
Gear Lubricant of API GL-5 quality, or equivalent. 

FILLER 
PLUG 

70329 

7-9/16 Inch Rear Axle 

\e 41020 

8-7/8 Inch Rear Axle 

Fig. B-10 Rear Axle Filler Plugs 

EMISSION CONTROL INSPECTION 

Four-Cylinder Engine 

After the first 5,000 miles (8,000 km) of operation, 

retorque cylinder head bolts and adjust engine valves. 
Refer to Chapter 1B—Engines, Volume One—Power 

Plant for procedures. Also do the following. 

Drive Belts 

Check belts driving fan, air pump, alternator, power 
steering pump, and air conditioning compressor for 
cracks, fraying, wear, and general condition. Use Ten- 
sion Gauge J-23600 to check drive belt tension. Compare 
reading obtained against the tension specified for used 
belts in the following chart. If installing a new belt, use 
the new belt setting shown in the chart. Refer to Chap- 
ter 1C—Cooling, Volume One—Power Plant for replace- 

ment or adjustment procedures. 

Drive Belt Tension 

Initial Reset Initial Reset 

Newtons | Newtons Pounds Pounds 

New Belt | Used Belt | New Belt | Used Belt 

Air Conditioner 

Four-Cylinder 

Six-Cylinder 

Eight-Cylinder 

Air Pump 

Four-Cylinder 

Six-Cylinder w/PS 

Other Six-Cylinder 

and all Eight- 

Cylinder 

Fan — All Engines 

Power Steering — 

All Engines 

556-689 
556-689 
556-689 

400-512 

400-512 
400-512 

125-155 
125-155 

125-155 

178-267 

289-334 
118-267 40-60 
267-311 65-75 

556-689 
556-689 

400-512 

400-512 

125-155 
125-155 

556-689 | 400-512 125-155 

80414 

Engine Idle Speeds 

Check curb idle speed and mixture and fast idle speed 

using equipment known to be accurate. For curb idle 
speed and mixture, refer to Tune-Up Specifications (On 
Car) chart in Chapter 1A—General Service and Diag- 

nosis, Volume One—Power Plant. For fast idle speed, 
refer to Carburetor Service Specifications chart in Chap- 
ter 1J—Fuel Systems, Volume One—Power Plant. 

Six- and Elght-Cylinder Engines 

After the first 5,000 miles (8,000 km) of operation, 

perform a Drive Belts inspection and check Engine Idle 
Speeds and adjust if necessary, as described above. 

ENGINE DRIVE BELT INSPECTION 

On models with four-cylinder engines, check condition 
and tension of engine drive belts every 5,000 miles (8,000 
km) as described above under Drive Belts. 
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ENGINE MAINTENANCE 

Four-Cylinder Engine 

Retorque cylinder head bolts, adjust engine valves 
and inspect engine Drive Belts as described above under 

Emission Control Inspection. Also perform the follow- 
ing services. 

Fuel Filter 

Replace the fuel filter at the carburetor. Be sure to 

position the fuel return line at the top of the filter (fig. 

B-11). 

TO TANK—MUST BE AT TOP 

CARBURETOR 

80296 

Fig. B-11 Correct Fuel Filter Installation 

Ignition System 

Replace ignition points and condenser, then check and 
adjust ignition timing if necessary. Refer to Chapter 
1A—General Service and Diagnosis, Volume 
One—Power Plant, for service procedures and 
specifications. 

Six- and Elght-Cylinder Engines 

On all models, perform a Drive Belt inspection as de- 

scribed above and also replace the fuel filter at the 
carburetor. Be sure to position fuel return line at the top 

of the filter (fig. B-11). 
On Pacer, Concord and AMX models with eight-cylin- 

der engines, perform an engine Drive Belt Inspection 
and replace the Fuel Filter as described above, and also 
do the following. 

Choke Linkage 

Open the carburetor to part throttle position and 
move the choke valve by hand from fully close to fully 
open. The choke mechanism should move freely. Correct 
as required. 

Vacuum Connections 

Inspect vacuum fittings, exhaust gas recirculation 
lines, hoses and connections for integrity and correct 

assembly. Replace or repair as required. 

Check carburetor idle mixture and adjust if necessary. 
Also check curb idle and high idle speeds, adjust if 
required. Refer to Chapter 1A—General Service and 
Diagnosis, Volume One—Power Plant for procedures 

and specifications. 

Ignition Timing 

Check ignition timing and adjust if necessary as de- 
scribed in Chapter 1A—General Service and Diagnosis, 
Volume One—Power Plant. 

ENGINE TUNE-UP 

Perform a complete precision tune-up at the sched- 

uled interval. Perform a precision electronic diagnosis 
whenever questionable engine performance occurs be- 
tween scheduled tune-ups. 

Refer to Chart 4 of the 1978 Four-Cylinder or Six- and 
Eight-Cylinder Maintenance Schedules for a complete 
listing of items requiring attention during the tune-up. 
Refer to Chapter 1A—General Service and Diagnosis, 

Volume One—Power Plant for detailed procedures and 
specifications. Procedures for air cleaner servicing and 
fuel filter replacement are located in Chapter 1J—Fuel 
Systems, Volume One—Power Plant. 

OIL CHANGE SERVICE 

The Oil Change Service is a complete service including 
oil and filter change, fluid level checks and other impor- 
tant maintenance items. Read the details and perform 

the services as follows. 

Engine Oll Change 

On four-cylinder engines, change engine oil after the 
first 5,000 miles (8,000 km) and every 5,000 miles (8,000 
km) thereafter. For six- and eight-cylinder engines, 

change engine oil after the first 7,500 miles (12,000 km) 
and every 7,500 miles (12,000 km) thereafter. 

As periods for oil changes are affected by a variety of 
conditions, no single mileage figure applies for all types 
of driving. Five-thousand miles (8,000 km) is the max- 
imum amount of miles that should elapse between 
changes for four-cylinder engines (7,500 miles or 12,000 
km for six- and eight-cylinder engines); more frequent 
changes are beneficial, and for this reason, oil should be 
changed every 5 months even though 5,000 miles (8,000 
km) may not have elapsed on the car odometer (7 

months for six- and eight-cylinder engines). 
Drain crankcase only after engine has reached normal 

operating temperature to ensure complete drainage of 
used oil. 

For maximum engine protection under all driving con- 
ditions, fill crankcase only with engine oil meeting API 

Engine Oil Service Classification “SE.” These letters 
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must appear on the oil container singly or in com- 
bination with other letters. SE engine oils protect 
against oil oxidation, high-temperature engine deposits, 
rust and corrosion. 

Single viscosity or multi-viscosity oils are equally ac- 
ceptable. Oil viscosity number, however, should be de- 
termined by the lowest anticipated temperature before 
the next oil change. 

Engine Oil Viscosity 

Lowest Recommended Recommended 
Temperature Single Multi- 
Anticipated Viscosity Viscosity 

Above + 40° F SAE 10W-30, 
20W-40, or 10W-40 

SAE 10W-30 or 
10W-40 

SAE 5W-20 or 
5W-30 

SAE 20W-20 Above 0° F 

*Sustained high speeds (above 55 mph) should be avoided when using SAE 10W engine 
oil since oil consumption may be greater under this condition 

SAE 10W* 

70210 

Crankcase capacity is 3.5 quarts (38.4 1) for four-cylin- 

der engines, and 4 quarts (8.8 1) for six- and eight- 
cylinder engines. Add an additional 0.5 quart (0.5 1) 

when the filter is changed on four-cylinder engines, 1 
full quart (0.96 1) for six- and eight-cylinder engines. 

Oil Filter Change 

Change the oil filter every 5,000 miles (8,000 km) or 

every 5 months, whichever comes first, with four-cylin- 
der engines, every 7,500 miles (12,000 km) or every 7 

months whichever comes first for six- and eight-cylinder 

engines. 
A full-flow oil filter is mounted on the lower center 

right side of six-cylinder engines and on the lower right 

side on four- and eight-cylinder engines. 
Remove the throwaway filter unit from the adapter 

with Oil Filter Removal Tool J-22700, or equivalent. To 

install, turn the replacement unit by hand until the 

gasket contacts the seat and then tighten an additional 

one-half turn. 

CAUTION: Four-cylinder oil filters have a built-in by- 

pass valve to permit oil flow if the filter should clog. 

Failure to use the correct filter can result in engine 

damage. 

NOTE: Long and short oil filter elements are currently 

being used on six- and eight-cylinder engines. When the 

short element is used, a slight overfill condition is in- 

dicated on the dipstick on some engines. This does not 

affect engine operation. 

Fluid Level Checks—All Models 

Battery 

Check electrolyte level every 15,000 miles (24,000 km) 

under normal operation, or every 10,000 miles (16,000 

km) when operated in hot climates, and always before 

every winter season. Lift the battery cell caps and check 

the fluid level in each filler well. Add distilled water, if 

necessary, to bring level to bottom of ring in filler wells 

(fig. B-1). 

Engine Coolant 

Check coolant level when the engine is cold. Fluid level 

should be approximately 1-1/2 to 2 inches (38.1 to 50.8 

mm) below the filler neck when cold, or 1/2 to 1 inch 
(12.7 to 25.4 mm) when hot. Add a 50/50 mixture of 
ethylene glycol antifreeze and pure water. In an emer- 
gency, water alone may be used. Check the freeze pro- 
tection at the earliest opportunity, as the addition of 
water will reduce the antifreeze and corrosion protection 

of the coolant mixture. Do not overfill, as loss of cool- 

ant—due to expansion—will result. 

Brake Master Cylinder 

Fluid level in the brake master cylinder should be just 
below the reservoir top rim (fig. B-12). Use AMC Brake 
Fluid, or equivalent, conforming to SAE Standard J1703 

and FMVSS No. 116, DOT 3 Brake Fluid. 

POWER BRAKE 
DIAPHRAGM 

MASTER CYLINDER 

60645 

Fig. B-12 Brake Master Cylinder 
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Manual Steering Gear 

Check manual steering gear fluid level at the first oil 

change service, then at 30,000 miles (48,000 km) and 

every 30,000 miles (48,000 km) thereafter. Remove the 

side cover bolt opposite the adjuster screw (fig. B-13). 

Lubricant should be to level of bolt hole. If not, add 

make-up fluid such as AM All-Purpose Lubricant or 

Multi-Purpose Chassis Lubricant (Lithium Base). 

INSPECTION AND 
FILLER SCREW 

_—. 
en, 

Fig. B-13 Manual Steering Gear Fill Hole Location 

Power Steering Pump 

Lubricant level can be checked with fluid either hot or 

cold. If below the FULL HOT or FULL COLD marking 

on the dipstick attached to the reservoir cap (fig. B-14), 

add AMC/Jeep Power Steering Fluid or equivalent. 

RESERVOI R CAP , 

* 

RESERVOIR 

4 

4 

Fig. B-14 Power Steering Pump Dipstick Location 

Automatic Transmission 

To make an accurate fluid level check perform the 

following steps: 

(1) Bring transmission up to normal operating 

temperature. 

(2) Place car on level surface. 

(3) Have engine running at idle speed at normal 

operating temperature. 

(4) Apply parking brake. 

(5) Move gearshift lever through all gears, leaving it 

in Neutral. 

(6) Remove dipstick, located in fill tube at right rear 

of engine near dash panel, and wipe clean. 

(7) Insert dipstick until cap seats. 

(8) Remove dipstick and note reading. The fluid 
level should be between the ADD and FULL marks. If at 
or below the ADD mark, add sufficient fluid to raise 

level to FULL mark. 

Use AMC Automatic Transmission Fluid, Dexron®, 
Dexron II®, or equivalent. 

CAUTION: Do not overfill. Overfilling can cause 

foaming which can lead to overheating, fluid oxidation, 

or varnish formation. These conditions can cause inter- 

ference with normal valve, clutch, and servo operation. 

Foaming can also cause fluid to escape from the trans- 

mission vent where it may be mistaken for a leak. 

When checking fluid level, also check fluid condition. 

If fluid smells burned or is full of metal or friction 

material particles, a complete transmission overhaul 

may be needed. Examine the fluid closely. If doubtful 

about its condition, drain out a sample for a 

doublecheck. 

Manual Transmission 

To check lubricant level, remove the fill plug located 

on the right side of transmission (fig. B-15). Lubricant 

should be level with fill plug hole. If not, raise !evel with 

lubricant and install fill plug. Refer to Recommended 

Fluids and Lubricants chart and Fluid Capacities chart 

at the end of this section. 

Rear Axle Differential 

The lubricant level should be at the level of the fill 

hole (fig. B-10). If not, bring to level by adding the 

recommended lubricant. 



MAINTENANCE B-17 

DRAIN BOLT 
\/ 

60798 

SR4—4-Speed with six-cylinder engine 

HR-1—4-Speed with four-cylinder engine 

= aria 4 | Five 

BY és 
DRAIN 

BOLT 80012 

150T—3-Speed 

Fig. B-15 Manual Transmission Filler Plugs 

Windshield Washer Solution 

The use of washer solvent mixed with water is recom- 

mended year-round. In addition to the ice inhibitor, it 

contains detergent effective in removing road film. Do 

not use engine antifreeze or other solutions that can 

damage the paint. 

Windshield and Wiper Blade Elements 

Dry windshield glass accumulates road film which 
will result in hazing and/or smearing when the wipers 

are first turned on. This film is not readily washed with 

water. For this reason, it is important that both the 

glass as well as the wiper blade rubber element is 

washed with mild detergent solution regularly. 

Compact Spare Tire Pressure 

On models equipped with a compact spare tire, check 
tire pressure at every Oil Change Service. Tire pressure 
should be 60 psi (413 kPa) when cold. Be sure to use a 
pressure gauge large enough to indicate 60 psi (413 kPa). 

WARNING: Do not confuse the compact spare tire 

with the collapsible spare tire. The compact spare tire is 
stored inflated. The collapsible spare is deflated when 
stored and requires use of a special inflator can. 

80242 

Fig. B-16 Compact Spare Tire 

WARNING: Add air only in small amounts and check 
tire pressure frequently until 60 psi (413 kPa) is reached. 
Tire pressure rises quickly with only a small amount of 
air added. 
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UNSCHEDULED 
MAINTENANCE 

GENERAL 

Services detailed in this subsection are not listed in 
the Maintenance Schedule for performance at a speci- 
fied interval. They are to be performed as required to 
restore car to original specifications. Unscheduled 
maintenance services include such items as fuel system 
cleaning, engine carbon deposit removal, retightening 

loose parts and connections, replacement of manual 

transmission clutch components, brakelinings, shock 

absorbers, light bulbs, wiper blades, belts, hoses, soft 

trim, bright metal trim, painted parts, other appearance 
items plus other rubber and rubber-like parts. Need for 
these unscheduled services is usually indicated by a 
change in performance, handling, or the appearance of 
the car or a particular component. Owners, users and 
service mechanics should be alert for indications that 
service or replacement is needed. 

Fluid Capacities 

REFILL CAPACITIES — APPROXIMATE (U.S. Measure/Imperial Measure/S! Metric Measure) 

Pacer & 
Pacer Wagon 

Engine Oil (qt./qts/liters) 
4 cyl - includes 0.5/0.4/0.5 

for filter 

6 & 8 cyl - includes 
1.0/0.8/0.9 for filter 

Cooling Systems (qts/qts/liters) 

5.0/4.2/4.7 

4cyl 
6 cyl 

Without AC 14.0/11.6/13.2 
With AC 14.0/11.6/13.2 

304 CID V-8 All 18.0/15.0/17.0 
360 CID V-8 All - 

Transmissions 
Manual (pts/pts/liters) 

Automatic (qts/qts/liters) 
4cyl 
6 cyl and 304 CID V-8 

360 CID V-8 

8.5/7.1/8.0 

® W/6 cyl engine @ W/4-cyl. engine auto.trans. 
W/4-cyl. engine man.trans., 13.0/10.8/49.2 

Gremlin 

Fuel Tank (gal/gal/liters) 20.0/16.6/76 21.0/17.5/80® 22.0/18.3/83 25.0/20.8/95 
15.0/12.5/57® 

- 4.0/3.4/3.8 

5.0/4.2/4.7 

— 6.5/5.5/6.1 — 

11.0/9.2/10.3 
14.0/11.6/13.2 

3 speed 3.0/2.5/1.4 3.0/2.5/1.4 3.0/2.5/1.4 
4 speed (w/4 cyl) _ 2.4/2.0/1.1 = 
4 speed (w/6 cy!) 3.3/2.8/1.6 3.3/2.8/1.6 3.3/2.8/1.6 

7.1/6.0/6.7 
8.5/7.1/8.0 

Rear Axle (pts/pts/liters) 
4&6cyl 3.0/2.5/1.4 3.0/2.5/1.4 3.0/2.5/1.4 4.0/3.3/1.9 4.0/3.3/1.9 

8 cyl 4.0/3.3/1.9 - 4.0/3.3/1.9 4.0/3.3/1.9 4.0/3.3/1.9 

All Concord Matador Matador 4-Dr 
& AMX Models 2-Dr Coupe Sedan & Wagon 

25.0/20.8/95° 
21.0/17.5/80° 

5.0/4.2/4.7 5.0/4.2/4.7 5.0/4.2/4.7 

11.5/9.6/10.8 
11.5/9.6/10.8 

11.0/9.2/10.3 
14.0/11.7/13.2 
18.0/15.0/17.0 

13.5/11.2/12.7 
13.5/11.2/12.7 

17.5/14.6/16.5 15.5/12.9/14.6° 

8.5/7.1/8.0 

80498 
® 4-Dr sedan ® Add 2 quarts with 

coolant recovery 

® Wagon 
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Recommended Fluids and Lubricants 

POWER PLANT 

Distributor cam lobes (4 cyl. only) Molydisulfide grease. 

Distributor rotor tip (6 and 8 cyl. only) * AMC Silicone Dielectric Compound or equivalent. 

Engine coolant High quality ethylene glycol (permanent antifreeze) and clean water in 50/50 mixture. 

Engine oil API classification ‘‘SE.’’ Refer to oil viscosity chart for correct SAE grade. 

Exhaust manifold heat valve AMC Heat Valve Lubricant or equivalent. 

COMPONENT SPECIFICATION 

Automatic transmission AMC Automatic Transmission Fluid or equivalent labeled Dexrone or Dexron Ila. 

Brake master cylinder * AMC Brake Fluid or equivalent marked FMVSS No. 116, DOT- 3 and SAE J-1703. 

CAUTION: Use only recommended brake fluids. 

Multi-Purpose chassis lubricant. 

AMC Rear Axle Lubricant or gear lubricant of SAE 80W-90 (API-GL5) quality. 

AMC Brake Support Plate Lubricant or equivalent molydisulfide lubricant. 

Clutch lever and linkage 

Conventional rear axle 

Disc brake caliper abutment surfaces 

Drum brake support plate ledges* AMC Brake Support Plate Lubricant or equivalent molydisulfide lubricant. 

Front suspension ball joints, tie rod inner AMC All-Purpose Lubricant or equivalent lithium base chassis lubricant. 

ball joints, turning stop plate and bracket 

Front wheel bearings Whee! Bearing Lubricant EP lithium base. 

Gearshift linkage* Multi-Purpose chassis lubricant. 

Manual steering gear * AMC All-Purpose Lubricant or equivalent lithium base chassis lubricant. 

Manual transmission * SAE 80W-90 gear lubricant (API-GL5). 

Parking brake cables* Multi-Purpose chassis lubricant. 

Parking brake pedal mechanism AMC Lubriplate or equivalent. 

Power steering pump and gear * AMC Power Steering Fluid or equivalent. 

Twin Grip rear axle AMC Rear Axle Lubricant or limited slip gear lubricant of SAE 80W-90 (API-GL5) quality. 

BODY 

COMPONENT SPECIFICATION 

Ashtray slides AMC Lubriplate or equivalent. 

Front seat tracks* AMC Lubriplate or equivalent. 

Hinges: door, hood, trunk, liftgate, tailgate AMC Motor Oil or equivalent. 

Key lock cylinders Powdered graphite, AMC Silicone Lubricant Spray or light oil. 

Latches: door, hood, trunk, liftgate, tailgate AMC Lubriplate or equivalent. 

Weatherseals: door, window, trunk, liftgate, AMC Silicone Lubricant Spray or equivalent. 

tailgate 

*No routine drain and refil! or application of lubricant is required. Specification is for maintaining fluid levels or reassembling components. 

Refer to the Maintenance Schedule for intervals. 

80260 
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EQUIPMENT = 

C-1 

SECTION INDEX 

Batteries C-2 
Charging Systems  C-2 
Cooling Systems C-1 
Cruise Command C-3 

Engines C-1 

Exhaust Systems C-3 
Fuel Systems C-3 

General C-1 
Ignition System C-2 
Starting System C-2 

GENERAL 

This chapter describes the optional power plant equip- 
ment available on fleet cars. The chapter is divided into 

sections titled to correspond with the main chapters in 
this volume. Each section contains the latest informa- 

tion available at the time of publication. 

Unless outlined in this chapter, service procedures for 

fleet equipment are the same as for corresponding regu- 

lar production AMC cars. 

ENGINES 

General 

One fleet engine is available. The 360 CID eight-cylin- 

der engine with two-barrel carburetor is identical to 

regular production, including emission controls. It is 

equipped with a heavy-duty automatic transmission. 

Oil and Ammeter Gauges 

Oil and ammeter gauges on Matador fleet cars are 

installed in the clock opening. The wiring harness for 

these gauges is a separate harness and is installed be- 

hind the instrument panel. Regular production warning 

lamps function in normal manner. 

Removal 

(1) Disconnect battery negative cable. 

CAUTION: Before removing bezel, place a protective 

cloth over the steering column to avoid scratching the 

column. 

(2) Remove instrument cluster bezel. 

(a) Remove radio control knobs and nuts, if 

equipped. 

(b) Remove bezel attaching screws. 

(c) Tilt bezel forward and disconnect electrical 

connections. 

(d) Remove bezel. 

(3) Remove oil pressure and ammeter gauge panel 

attaching screws. 

(4) Tilt gauge panel forward and remove bulbs and 

electrical conponents. 

(5) Remove gauge panel assembly from instrument 

panel. 

Installation 

(1) Position gauge panel in instrument panel. 

(2) Insert light bulbs and connect electrical wires. 

(3) Install gauge panel attaching screws. 

(4) Position bezel and connect electrical 
components. 

(5) Install bezel attaching screws. 

(6) Install radio control knobs and nuts, if removed. 

(7) Connect battery negative cable. 

COOLING SYSTEMS 

General 

The cooling systems for all fleet cars operate the same 

as those used on regular production cars. This also ap- 
plies to the coolant recovery systems used on fleet cars. 

See Engine Drive Belt arrangements at the end of this 
chapter for fleet engine belt arrangement. Refer to 
Chapter 1C for description and service procedures. 
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STARTER SOLENOID 
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Fig. C-1 

Freeze Protection Data 

A protection sticker (-34°F) is attached to some fleet 

cars to indicate the freeze protection temperature. The 
temperature listed applies to that car regardless of final 

assembly point. 

BATTERIES 

Some Concord and Matador fleet cars are equipped 
with an 80-amp battery. 

e Rating: 80 amp 

e Number of plates: 78 

e Specific Gravity at Full Charge: 1.260 at 80°F 

e Ampere Rating: 440 amperes, 135 minute reserve 

capacity at 0°F cold cranking 

CHARGING SYSTEMS 

In addtion to expanded availability of regular produc- 
tion alternators, a 90-amp alternator is available on 

eight-cylinder Matadors. Refer to Chapter 

1E for service procedures. 

GROMMET-DASH 

AMPERE GAUGE 

ORANGE 

PART OF 
INSTRUMENT 
PANEL 
HARNESS 

3223780 
WIRE 
ASSEMBLY 

LIGHT BLUE 

INSTRUMENT 
PANEL HARNESS 

LIGHT BLUE 

A41990 

Wiring Diagram—Oil and Ammeter Gauges 

The 90-amp alternator package includes a transis- 

torized voltage regulator which has a voltage adjust- 
ment. This regulator is diagnosed like the regular pro- 
duction mechanical regulator. If the transistorized 
regulator must be replaced, be sure to install another 
transistorized regulator. Do not install a mechanical 
regulator with the 90-amp alternator. Since the alter- 
nator cases are nearly identical, be sure to check part 

numbers carefully. 

NOTE: fefer to Engines above for details on fleet 

equipment ammeters available on Matador models. 

STARTING SYSTEM 

Service procedures for components in this system are 

the same as for standard production models. Refer to 

Chapter 1F. 

IGNITION SYSTEM 

Service procedures for components in this system are 
the same as for standard production models. Refer to 

Chapter 1G. 
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CRUISE COMMAND 

Service procedures for components in this system are 

the same as for standard production models. Refer to 
Chapter 1H. 

the same as for standard production models. Refer to 

Chapter 1J. 

EXHAUST SYSTEMS 

Service procedures for components in this system are 

the same as for standard production models. Refer to 

Chapter 1K. 

Engine Drive Belt Arrangements 

FUEL SYSTEMS 

Service procedures for components in this system are 

FAN AND 
WATER PUMP 

90 AMP 
ALTERNATOR ik 

oa 

‘7 AIR PUMP 

“™ DRIVE PULLEY 

BASIC BELT ARRANGEMENT WITH 
AIR GUARD — EIGHT-CYLINDER 
MATADOR ONLY 

AIR CONDITIONING POWER 

FAN AND STEERING 

WATER PUMP 
ax 

| 90 AMP 
/ ALTERNATOR 

\ 
AIR PUMP 

—#——— DRIVE PULLEY 

AIR GUARD, AIR CONDITIONING, AND POWER 

STEERING — WITHOUT ALTITUDE COMPENSATION 

MATADOR ONLY EIGHT-CYLINDER 

POWER 
FAN AND STEERING 
WATER PUMP Z 

90 AMP 
ALTERNATOR 

AIR PUMP 

DRIVE PULLEY 

AIR GUARD AND POWER STEERING 
WITHOUT ALTITUDE COMPENSATION 
EIGHT-CYLINDER 
MATADOR ONLY 
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\ FAN AND 
WATER PUMP 

AIR PUMP 
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¥ 

“*— DRIVE PULLEY 
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ALTITUDE COMPENSATION 
EIGHT-CYLINDER 
MATADOR ONLY 
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Engine Drive Belt Arrangements (Continued) 

AIR CONDITIONING 

\ FAN AND 
WATER PUMP 

POWER 
4 STEERING 

\ 
\ 

| \ 

90 AMP 
ALTERNATOR 

i. AIR PUMP 

DUAL —<—__—. DRIVE PULLEY 
BELTS 

AIR GUARD, AIR CONDITIONING, AND 
POWER STEERING WITH ALTITUDE 
COMPENSATION — EIGHT-CYLINDER 
MATADOR ONLY 
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FAN AND 
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: | / ‘ 
at / AIR PUMP an / 
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This chapter contains general information which ap- 

plies to all AMC engines: 2-liter four-cylinder, 232 CID 
six-cylinder, 258 CID six-cylinder (both 1V and 2V car- 

buretion), 304 CID eight-cylinder and 360 CID eight- 
cylinder. Refer to Chapter 1B—Engines for specific pro- 
cedures for engine replacement, engine disassembly, in- 

ternal component repairs and replacement, and 
mechanical specifications. 

The section of this chapter titled Power Plant Diag- 

nosis presents information and procedures useful in lo- 

cating problems not normally encountered in routine 
maintenance and routine tune-ups. 

The section of this chapter titled Power Plant Tune- 
Up presents a systematic approach to the performing of 

a complete, precision tune-up required every 30,000 
miles. 

It is frequently helpful to know at a glance which 
emission-related components are installed on a particu- 
lar car. This information is contained in four emission 

component charts. Cars designated Canadian are certi- 

fied for sale only in Canada (models from other cate- 
gories also may be sold in Canada). Cars designated 
Altitude are certified for operation at altitudes over 
4000 feet. Cars designated California are the only ones 
certified for sale in the state of California. Cars desig- 
nated 49-state are certified for sale in all states except 

California. 

Emission Components—Canadian Cars ' 

Displacement 

Venturis 

k Fuel Tank 
and i ; i Vapor 

F Control 

Throttle 
Solenoid 

232 CID 
1V 

@® Leaded Fuel, unrestricted filler necks 

Trans. — Transmission Type (manual or automatic) EGR — Exhaust Gas Recirculation TAC -— Thermostatically Controlled Air Cleaner 
Cat. Conv. — Catalytic Converter PCV -— Positive Crankcase Ventilation 

cTo — Coolant Temperature Override TCS — Transmission Controlled Spark e 
(vacuum or mechanical) 

— On all models in series specified 

80649 
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Emission Components—Altitude Cars 

sae is joa Fuel Tank 
an ; Vapor ; 

Venturis _| Control Choke | Solenoid 

Gremlin Vv 

Pacer Vv | 

Pacer | Vv 

258 CID Gremlin Vv 

i Gremlin Vv 

Concord Vv 
| 

Concord Vv 

304cID | li: 2V Concord Vv 

360 CID 
2V Matador 

® Anti-Diesel Solenoid ®@ High Flow Diverter 

Trans. — Transmission Type (manual or automatic) EGR — Exhaust Gas Recirculation TAC -— Thermostatically Controlled Air Cleaner 

Cat. Conv. — Catalytic Converter PCV -— Positive Crankcase Ventilation (vacuum or mechanical) 

cToO — Coolant Temperature Override TCS -— Transmission Controlled Spark @  —On all models in series specified 

80647 

Emission Components—California Cars 

Displacement A Fuel Tank 

and Series | Trans. Vapor 
bl 

Venturis Control 
enoi 

Gremlin M e 

2-Liter arama | M ®@ 
2V 

| Sas A e 

Pacer M e 

Pacer A ® 

258 CID Gremlin M e 

Lb Gremlin A e 

Concord M e 

Concord A e 

360 CID 
2V 

® High Flow Diverter, Plumbed to Exhaust Manifold @ High Flow Diverter, Diverter Delay Valve 

®@ Anti-Diesel Solenoid ® High Flow Diverter 

® Trapped Vacuum Check Valve 

Trans. — Transmission Type (manual or automatic) EGR — Exhaust Gas Recirculation TAC — Thermostatically Controlled Air Cleaner 

Cat. Conv. — Catalytic Converter PCV — Positive Crankcase Ventilation (vacuum or mechanical) 

cTo — Coolant Temperature Override TCS — Transmission Controlled Spark @  —Onall models in series specified 

80648 
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Emission Components—49-State Cars 

Displacement 
and 

Venturis 

2-Liter Gremlin 
+ 

Fuel Tank 
Vapor 
Control 

Throttle 
Solenoid 

< 
=. 

2v Gremlin E + 

Pacer 

- : Hs + 

Pacer 
+ + 

232 CID Gremlin 
+ | 

IV Gremlin 
= 

rf 

Concord 
+ 

4 

oa Concord 
Ip 

Pacer 
| | | T 

Pacer 

+ 

a 

Gremlin 
T 

+ 

258 CID 
2V Gremlin 

L W +— 

i 

Concord 
~- +4 

+ + + 

Concord 

+ + + 

1 

Matador | 
1 + 

304 CID 
2V 

= | | eS) | S| | Se SS ee SS eal SS ee, @e,-@e-@e'|@e'/@e'@'8@;/;/0@;'8@;'0@;28@);@/| @| @ ee, @e,@e @e, @e'/@2'0@2'@'@'8@,8@;,@/;@;| @| @ Concord 
+ +— 

ejei@e'@e ee 82 28@,'8@;\/8@;/e@;|e@|\;e;/;e;|e ye SS PS S| SSS | = | Ss e',ei'@e\|\@e'|@e\|/e@\/e,'/e|'e@;e|e/|e@/;e/e; @| @ 

360 CID 
2V Matador > e e 

1 Anti-Diesel Solenoid 

e < e e 

Trans. — Transmission Type (manual or automatic) EGR — Exhaust Gas Recirculation TAC —Thermostatically Controlled Air Cleaner 
Cat. Conv. — Catalytic Converter PCV — Positive Crankcase Ventilation (vacuum or mechanical) 
CTO — Coolant Temperature Override TCS -— Transmission Controlled Spark a — On all models in series specified 
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1A-4 GENERAL SERVICE AND DIAGNOSIS 

Condition 

EXTERNAL OIL 
LEAKS 

EXCESSIVE OIL 
CONSUMPTION 

Possible Cause 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

(1) 

(2) 

(3) 

(4) 

Service Diagnosis— Mechanical 

Fuel pump gasket broken or 
improperly seated. 

Cylinder head cover gasket 
broken or improperly seated. 

Camshaft oil seal(s) broken or 
improperly seated (4-cylinder 
only). 

Oil filter gasket broken or im- 
properly seated. 

Oil pan side gasket broken or 
improperly seated. 

Oil pan front oil seal broken or 
improperly seated. 

Oil pan rear oil seal broken or 
improperly seated. 

Timing case cover oil seal 
broken or improperly seated (6- 
and 8-cylinder only). 

Oil pump housing not seated 
to block, loose, or gasket 
leaking (4-cylinder only). 

Oil pan drain plug loose or has 
stripped threads. 

Rear oil gallery plug loose. 

Rear camshaft plug loose or 
improperly seated. 

Oil level too high. 

Oil too thin. 

Valve stem oil deflectors are dam- 
aged, missing, or incorrect type. 

Valve stems or valve guides worn. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(11) 

(12) 

(1) 

(2) 

(3) 

(4) 

Correction 

Replace gasket. 

Replace gasket; check cylinder 
head cover gasket flange and 
cylinder head gasket surface 
for distortion. 

Replace seal(s). Check cylinder 
head and camshaft bearing cap seal 
grooves for cracks or distortion. 

Replace oil filter. 

Replace gasket; check oil pan 
gasket flange for distortion. 

Replace seal; check timing case 
cover and oil pan seal flange for 
distortion. 

Replace seal; check oil pan rear 
oil seal flange; check rear main 
bearing cap for cracks, plugged 
oil return channels, or distortion 
in seal groove. 

Replace seal. 

Check for loose bolts. Replace 
gasket if required. 

Repair as necessary and tighten. 

Use appropriate sealant on 
gallery plug and tighten. 

Seat camshaft plug or replace and 

seal, as necessary. 

Lower oil level to specifications. 

Replace with specified oil. 

Replace valve stem oil deflectors. 

Check stem-to-guide clearance 

and repair as necessary. 
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GENERAL SERVICE AND DIAGNOSIS 1A-5 

Service Diagnosis—Mechanical (Continued) 

Possible Cause Condition Correction 

EXCESSIVE OIL Piston rings broken, missing. (5) Replace missing or broken rings. 
CONSUMPTION 
(Continued) (6) Incorrect piston ring gap. (6) Check ring gap, repair as necessary. 

(7) Piston rings sticking or excessively (7) Check ring side clearance, repair 
loose in grooves. as necessary. 

(8) Compression rings installed up- (8) Repair as necessary. 
side down. 

(9) Cylinder walls worn, scored, or (9) Repair as necessary. 
glazed. 

(10) Piston ring gaps not properly (10) Repair as necessary. 
staggered. 

(11) Excessive main or connecting rod (11) Check bearing clearance, repair 
bearing clearance. as necessary. 

NO OIL PRESSURE (1) Low oil level. (1) Add oil to correct level. 

(2) Oil pressure gauge or sending unit (2) Refer to Oil Pressure Indicator 
inaccurate. in Chapter 1L. 

(3) Oil pump malfunction. (3) Refer to Oil Pump in Chapter 1B. 

(4) Oil pressure relief valve sticking. (4) Remove and inspect oil pressure 
relief valve assembly. 

(5) Oil passages on pressure side of (5) Inspect oil passages for 
pump obstructed. obstructions. 

(6) Oil pickup screen or tube (6) Inspect oil pickup for 
obstructed. obstructions. 

(7) Loose oil inlet tube. (7) Tighten or seal inlet tube. 

LOW OIL PRESSURE (1) Low oil level. (1) Add oil to correct level. 

(2) Oil excessively thin due to dilu- (2) Drain and refill crankcase with 
tion, poor quality, or improper recommended oil. 
grade. 

(3) Oil pressure relief spring weak or (3) Remove and inspect oil pressure 
sticking. relief valve assembly. 

(4) Oil pickup tube and screen assem- (4) Remove and inspect oil inlet tube 
bly has restriction or air leak. and screen assembly. (Fill pickup 

with lacquer thinner to find leaks.) 

(5) Excessive oil pump clearance. (5) Check clearances; refer to Oil 
Pump in Chapter 1B. 
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1A-6 GENERAL SERVICE AND DIAGNOSIS 

Condition 

LOW OIL PRESSURE 
(Continued) 

HIGH OIL PRESSURE 

MAIN BEARING 
NOISE 

CONNECTING ROD 
BEARING NOISE 

PISTON NOISE 

(6) 

(1) 

(2) 

(4) 

(1) 

(2) 

(3) 

(4) 

(5) 

(1) 

(2) 

(3) 

(4) 

(5) 

(1) 

(2) 

(3) 

Excessive main, rod, or camshaft 

bearing clearance. 

Improper grade oil. 

Oil pressure gauge or sending unit 
inaccurate. 

Oil pressure relief valve sticking 
closed. 

Oil pressure relief valve anti-lock 
port blocked (8-cylinder only). 

Insufficient oil supply. 

Main bearing clearance excessive. 

Crankshaft end play excessive. 

Loose flywheel or torque 
converter. 

Loose or damaged vibration 
damper (6- and 8-cylinder only). 

Insufficient oil supply. 

Bearing clearance excessive or 
bearing missing. 

Crankshaft connecting rod journal 
out-of-round. 

Misaligned connecting rod or cap. 

Connecting rod bolts tightened 
improperly. 

Piston-to-cylinder wall clearance 
excessive. 

Cylinder walls excessively tapered 
or out-of-round. 

Piston ring broken. 

Service Diagnosis—Mechanical (Continued) 

Possible Cause 

(6) 

(2) 

(3) 

(4) 

(1) 

(3) 

(4) 

(5) 

(1) 

(2) 

(3) 

(4) 

(5) 

(1) 

(2) 

(3) 

Correction 

Measure bearing clearances, repair 
as necessary. 

Drain and refill crankcase with 
correct grade oil. 

Refer to Oil Pressure Indicator 

in Chapter 1L. 

Remove and inspect oil pressure 
relief valve assembly. 

Check for obstruction; repair 
as necessary. 

Check for low oil level or low oil 
pressure. 

Check main bearing clearance, 

repair as necessary. 

Check end play, repair as 
necessary. 

Tighten flywheel or converter 
attaching bolts. 

Repair as necessary. 

Check for low oil level or low oil 

pressure. 

Check clearance, repair as 

necessary . 

Check journal measurements, 
repair or replace as necessary. 

Repair as necessary. 

Tighten bolts to specified torque. 

Check clearance, repair as 

necessary. 

Check cylinder wall measure- 

ments, rebore cylinder. 

Replace all rings on that piston. 
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Condition 

PISTON NOISE 
(Continued) 

VALVE TRAIN NOISE 

(4) 

(5) 

(6) 

(7) 

(1) 

(4) 

(9) 

(6) 

(8) 

(9) 

(10) 

(11) 

(12) 

Service Diagnosis—Mechanical (Continued) 

Possible Cause 

Loose or seized piston pin. 

Connecting rods misaligned. 

Piston ring side clearance exces- 
sively loose or tight. 

Carbon build-up on piston is 
excessive. 

Valve adjustment too loose (4- 
cylinder only). 

Insufficient oil supply. 

Push rods worn or bent (6- and 
8-cylinder only). 

Rocker arms or bridged pivots 
worn (6- and 8-cylinder only). 

Dirt or chips in hydraulic tappets 
(6- and 8-cylinder only). 

Excessive tappet leak-down (6- 
and 8-cylinder only). 

Tappet face worn. 

Broken or cocked valve springs. 

Stem-to-guide clearance excessive. 

Valve bent. 

Loose rocker arms (6- and 8-cyl- 
inder only). 

Valve seat runout excessive. 

GENERAL SERVICE AND DIAGNOSIS 1A-7 

(4) 

(5) 

(6) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

Correction 

Check piston-to-pin clearance, 
repair as necessary. 

Check rod alignment, straighten 
or replace. 

Check ring side clearance, repair 
as necessary. 

Clean carbon from piston. 

Adjust valves to specifications. 

Check for: 
(a) Low oil level. 

(b) Low oil pressure. 
(c) Plugged pushrods (6- and 8- 

cylinder only). 

(d) Wrong hydraulic tappets (6- 
and 8-cylinder only). 
Plugged oil gallery. 
Excessive tappet to bore 
clearance. 

Replace worn or bent push rods. 

Replace worn rocker arms or 
bridged pivots. 

Clean tappets. 

Replace valve tappet. 

Replace tappet; check correspond- 
ing cam lobe for wear. 

Properly seat cocked springs; 
replace broken springs. 

Check stem-to-guide clearance, 
repair as required. 

Replace valve. 

Tighten bolts to specified torque. 

Regrind valve seat/valves. 
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1A-8 GENERAL SERVICE AND DIAGNOSIS 

Service Diagnosis—Mechanical (Continued) 

Condition 

VALVE TRAIN NOISE 
(Continued) 

(13) 

(14) 

Condition 

HARD STARTING 
(ENGINE CRANKS 
NORMALLY) 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

ROUGH IDLE OR 
STALLING 

(1) 

(2) 

(3) 

(4) 

Possible Cause 

Missing valve lock. 

Push rod rubbing or contacting 
cylinder head (6- and 8-cylinder 
only). 

Correction 

(13) Install valve lock. 

(14) Remove cylinder head and 
remove obstruction in head. 

80651E 

Service Diagnosis—Performance 

Possible Cause 

Binding linkage, choke valve or 
choke piston. 

Restricted choke vacuum and 

hot air passages, where 
applicable. 

Improper fuel level. 

Dirty, worn or faulty needle 
valve and seat. 

Float sticking. 

Exhaust manifold heat valve stuck. 

(6- and 8-cylinder only). 

Faulty fuel pump. 

Incorrect choke cover adjustment. 

Inadequate unloader adjustment. 

Faulty ignition coil. 

Improper spark plug gap. 

Incorrect initial timing. 

Incorrect dwell (4-cylinder only). 

Incorrect valve timing. 

Incorrect curb or fast idle speed. 

Incorrect initial timing. 

Incorrect dwell (4-cylinder only). 

Improper idle mixture adjustment. 

Correction 

(1) Repair as necessary. 

(2) Clean passages. 

(3) Adjust float level. 

(4) Repair as necessary. 

(5) Repair as necessary. 

(6) Lubricate or replace. 

(7) Replace fuel pump. 

(8) Adjust choke cover. 

(9) Adjust unloader. 

(10) Test and replace as necessary. 

(11) Adjust gap. 

(12) Adjust timing. 

(13) Adjust dwell. 

(14) Check valve timing; repair as 
necessary. 

(1) Adjust curb or fast idle speed. 

(2) Adjust timing to specifications. 

(3) Adjust dwell. 

(4) Adjust idle mixture. 
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Condition 

ROUGH IDLE OR 
STALLING 
(Continued) 

FAULTY LOW- 
SPEED OPERATION 

Possible Cause 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 

(16) 

(17) 

(18) 

(19) 

(20) 

(21) 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

GENERAL SERVICE AND DIAGNOSIS 1A-9 
SS Ss SB a TE I AA ED 

Service Diagnosis—Performance (Continued) 

Damaged tip on idle mixture 
screw. 

Improper fast idle cam 
adjustment. 

Faulty EGR valve operation. 

Faulty PCV valve air flow. 

Exhaust manifold heat valve 
inoperative. 

Choke binding. 

Improper choke setting. 

Faulty TAC unit. 

Vacuum leak. 

Improper fuel level. 

Faulty distributor rotor or cap. 

Leaking engine valves. 

Incorrect ignition wiring. 

Faulty coil. 

Clogged air bleed or idle passages. 

Restricted air cleaner. 

Faulty choke vacuum diaphragm. 

Clogged idle transfer slots. 

Restricted idle air bleeds and 
passages. 

Restricted air cleaner. 

Improper fuel level. 

Faulty spark plugs. 

Dirty, corroded, or loose 
secondary circuit connections. 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 

(16) 

(17) 

(18) 

(19) 

(20) 

(21) 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

Correction 

Replace mixture screw. 

Adjust fast idle cam. 

Test EGR system and replace as 
necessary. 

Test PCV valve and replace as 
necessary. 

Lubricate or replace heat valve 
as necessary. 

Locate and eliminate binding 
condition. 

Adjust choke. 

Repair as necessary. 

Check manifold vacuum and 

repair as necessary. 

Adjust fuei level. 

Replace rotor or cap. 

Check cylinder leakdown rate 
or compression, repair as 
necessary. 

Check wiring and correct as 
necessary. 

Test coil and replace as necessary. 

Clean passages. 

Clean or replace air cleaner. 

Repair as necessary. 

Clean transfer slots. 

Clean air bleeds and passsages. 

Clean or replace air cleaner. 

Adjust fuel level. 

Clean or replace spark plugs. 

Clean or tighten secondary circuit 
connections. 
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1A-10 GENERAL SERVICE AND DIAGNOSIS 

Condition 

(7) 

(8) 

(9) 

FAULTY (1) 
ACCELERATION 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

FAULTY HIGH (1) 
SPEED OPERATION 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

Faulty ignition cable. 

Faulty distributor cap. 

Incorrect dwell (4-cylinder only). 

Improper pump stroke. 

Incorrect ignition timing. 

Inoperative pump discharge check 
ball or needle. 

Faulty elastomer valve. 

Worn or damaged pump diaphragm 
or piston. 

Leaking main body cover gasket. 

Engine cold and choke too lean. 

Improper metering rod adjustment 
(YF Model carburetor or BBD 
Model carburetor). 

Faulty spark plug(s). 

Leaking engine valves. 

Faulty coil. 

Incorrect ignition timing. 

Excessive ignition point gap (4- 
cylinder only). 

Defective TCS system. 

Faulty distributor centrifugal 
advance. 

Faulty distributor vacuum 
advance. 

Low fuel pump volume. 

Wrong spark plug gap; wrong plug. 

Faulty choke operation. 

Partially restricted exhaust 
manifold, exhaust pipe, muffler 
or tailpipe. 

Clogged vacuum passages. 

(7) 

(8) 

(9) 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

Service Diagnosis—Performance (Continued) 

Possible Cause Correction 

Replace ignition cable. 

Replace cap. 

Adjust dwell. 

Adjust pump stroke. 

Adjust timing. 

Clean or replace as necessary. 

Replace valve. 

Replace diaphragm or piston. 

Replace gasket. 

Adjust choke. 

Adjust metering rod. 

Clean or replace spark plug(s). 

Check cylinder leakdown rate or 
compression, repair as necessary. 

Test coil and replace as necessary. 

Adjust timing. 

Adjust dwell. 

Test TCS system; repair as 
necessary. 

Check centrifugal advance and 
repair as necessary. 

Check vacuum advance and repair 
as necessary. 

Replace fuel pump. 

Adjust gap; install correct plug. 

Adjust choke. 

Eliminate restriction. 

Clean passages. 
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Condition 

FAULTY HIGH 
SPEED OPERATION 
(Continued) 

MISFIRE AT ALL 
SPEEDS 

Possible Cause 

(11) 

(12) 

(13) 

(14) 

(15) 

(16) 

(17) 

(18) 

(19) 

(8) 

(9) 

(10) 

(11) 

(12) 

GENERAL SERVICE AND DIAGNOSIS = 1A-11 
EEE EE EC EE EIS ELLE LEI ELE NELLA TE 

Service Diagnosis—Pertormance (Continued) 

Improper size or obstructed 
main jet. 

Restricted air cleaner. 

Faulty distributor rotor or cap. 

Faulty coil. 

Leaking engine valve(s). 

Faulty valve spring(s). 

Incorrect valve timing. 

Intake manifold restricted. 

Worn distributor shaft. 

Faulty spark plug(s). 

Faulty spark plug cable(s). 

Faulty distributor cap or rotor. 

Faulty coil. 

Trigger wheel too high (6- and 
8-cylinder only). 

Incorrect dwell (4-cylinder only). 

Faulty condenser (4-cylinder 
only). 

Primary circuit shorted or open 
intermittently. 

Leaking engine valve(s). 

Faulty hydraulic tappet(s) (6- and 
8-cylinder only). 

Incorrect valve adjustment (4- 
cylinder only). 

Out-of-round or cracked tappets 
(4-cylinder only). 

(11) 

(12) 

(13) 

(14) 

(15) 

(16) 

(17) 

(18) 

(9) 

(10) 

(11) 

(12) 

Correction 

Clean or replace as necessary. 

Clean or replace as necessary. 

Replace rotor or cap. 

Test coil and replace as necessary. 

Check cylinder leakdown rate or 
compression, repair as necessary. 

Inspect and test valve spring 
tension and replace as necessary. 

Check valve timing and repair as 
necessary. 

Remove restriction or replace 
manifold. 

Replace shaft. 

Clean or replace spark plug(s). 

Replace as necessary. 

Replace cap or rotor. 

Test coil and replace as necessary. 

Set to specifications. 

Adjust dwell. 

Replace condenser. 

Trace primary circuit and repair 
as necessary. 

Check cylinder leakdown rate or 
compression, repair as necessary. 

Clean or replace tappet(s). 

Adjust valves. 

Replace tappets. 
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1A-12 GENERAL SERVICE AND DIAGNOSIS 

Condition 

MISFIRE AT ALL 
SPEEDS (Continued) 

POWER NOT UP 
TO NORMAL 

Possible Cause 

(13) 

(14) 

(15) 

(16) 

(17) 

(18) 

(19) 

(20) 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

Service Diagnosis—Pertormance (Continued) 

Faulty valve spring(s). 

Worn lobes on camshaft. 

Vacuum leak. 

Improper carburetor settings. 

Fuel pump volume or pressure 
low. 

Blown cylinder head gasket. 

Intake or exhaust manifold 
passage(s) restricted. 

Wrong trigger wheel. 

Incorrect ignition timing. 

Faulty distributor rotor. 

Incorrect dwell (4-cylinder only). 

Trigger wheel positioned too high 
or loose on shaft (6- and 8-cylin- 
der only). 

Incorrect spark plug gap. 

Faulty fuel pump. 

Incorrect valve timing. 

Faulty coil. 

Faulty ignition. 

Leaking engine valves. 

Blown cylinder head gasket. 

‘Leaking piston rings. 

Worn distributor shaft. 

(13) 

(14) 

(15) 

(16) 

(17) 

(18) 

(19) 

(20) 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

Correction 

Inspect and test valve spring 
tension, repair as necessary. 

Replace camshaft. 

Check manifold vacuum and 
repair as necessary. 

Adjust carburetor. 

Replace fuel pump. 

Replace gasket. 

Pass chain through passages. 

Install correct wheel. 

Adjust timing. 

Replace rotor. 

Adjust dwell. 

Reposition or replace trigger wheel. 

Adjust gap. 

Replace fuel pump. 

Check valve timing and repair 
as necessary. 

Test coil and replace as necessary. 

Test cables and replace as necessary. 

Check cylinder leakdown rate or 
compression and repair as necessary. 

Replace gasket. 

Check compression and repair as 
necessary. 

Replace shaft. 
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Condition 

INTAKE BACKFIRE 

EXHAUST BACKFIRE 

PING OR SPARK 
KNOCK 

Possible Cause 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

GENERAL SERVICE AND DIAGNOSIS 1A-13 
GREE eS a ee 

Service Diagnosis—Performance (Continued) 

Improper ignition timing. 

Incorrect dwell (4-cylinder only). 

Faulty accelerator pump discharge. 

Improper choke operation. 

Defective EGR CTO. 

Defective TAC unit. 

Lean fuel mixture. 

Vacuum leak. 

Faulty diverter valve. 

Faulty choke operation. 

Exhaust leak. 

Incorrect ignition timing. 

Distributor centrifugal or vacuum 
advance malfunction. 

Excessive combustion chamber 

deposits. 

Carburetor set too lean. 

Vacuum leak. 

Excessively high compression. 

Fuel octane rating excessively low. 

Heat riser stuck in heat ON 
position (6- and 8-cylinder only). 

Sharp edges in combustion 
chamber. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(1) 

Correction 

Adjust timing. 

Adjust dwell. 

Repair as necessary. 

Repair as necessary. 

Replace EGR CTO. 

Repair as necessary. 

Check float level or manifold 
vacuum for vacuum leak. Remove 

sediment from bowl. 

Check manifold vacuum and 
repair as necessary. 

Test diverter valve and replace 
as necessary. 

Repair as necessary. 

Locate and eliminate leak. 

Adjust timing. 

Check advance and repair as 
necessary . 

Use combustion chamber 

cleaner. 

Adjust carburetor. 

Check manifold vacuum 
and repair as necessary. 

Check compression and repair 
as necessary. 

Try alternate fuel source. 

Free-up or replace heat riser. 

Grind smooth. 
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1A-14 GENERAL SERVICE AND DIAGNOSIS 

Condition 

SURGING (CRUISING Low fuel level. 
SPEEDS TO TOP 
SPEEDS) 

Vacuum leak. 

Blocked air bleeds. 

DIAGNOSIS WITH SCOPE ANALYZER 

The scope analyzer is an ignition tester that provides 
quick and accurate diagnosis of ignition system per- 
formance. All phases of the ignition cycle are shown 
graphically on an oscilloscope (cathode ray tube) as they 

occur in engine operation. 
The manufacturers of scope analyzer equipment pro- 

vide descriptions of test procedures possible with their 
equipment. This section is not intended to cover all uses 
of scope equipment, but to point out differences in scope 
pattern between the point system used on four-cylinder 
engines and the SSI (Solid State Ignition) system used 

on six- and eight-cylinder engines (fig. 1A-1). 
The upper section shows a typical scope pattern of the 

point system from firing line to firing line and areas of 
the pattern significant to diagnosis. The scope pattern 
shows time duration horizontally and voltage vertically. 
Compare the scope pattern of the point system with 

the typical pattern of the SSI system. 
Note the somewhat longer duration of the spark line 

shown on the SSI pattern. This longer spark provides 
superior combustion with the leaner air-fuel mixtures 

now used. 
The SSI waveform pattern is below the zero line in the 

coil section but otherwise is similar to that of the point 

Possible Cause 

Low fuel pump pressure or volume 

Metering rod(s) not adjusted 
properly (YF Model Carburetor 

or BBD Model Carburetor). 

Improper PCV valve air flow. 

Clogged main jet(s). 

Undersize main jet(s). 

Clogged fuel filter screen. 

Restricted air cleaner. 

Correction 

(1) Adjust fuel level. 

(2) Replace fuel pump. 

(8) Adjust metering rod. 

(4) Test PCV valve and replace 
as necessary. 

(5) Check manifold vacuum and 
repair as necessary. 

(6) Clean main jet(s). 

(7) Replace main jet(s). 

(8) Clean air bleeds. 

(9) Replace fuel filter. 

(10) Clean or replace air cleaner. 
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system in this area. 
Other than the differences described, scope ignition 

diagnosis procedures for point and SSI systems are es- 

sentially the same. 

COMPRESSION TEST 

(1) Clean spark plug recesses with compressed air. 
(2) Remove spark plugs. 
(3) Block throttle in wide open position. 
(4) Insert compression gauge and crank engine for 

three revolutions. Record reading on third revolution. 

CYLINDER LEAKAGE TEST 

Satisfactory engine performance depends upon a me- 
chanically sound engine. In many cases, unsatisfactory 
performance or rough idle is caused by combustion 
chamber leakage. A compression test alone may not 
reveal this fault. The cylinder leakage test provides an 
accurate means of testing engine condition. Cylinder 
leakage testing will point out exhaust and intake valve 
leaks, leaks between cylinders or into the water jacket, 
or any causes of compression loss. 

(1) Check coolant level and fill as required. Do not 

install radiator cap. 
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Fig. 1A-1 Scope Diagnosis Pattern—ignition Primary 
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(2) Start and run engine until it reaches normal 
operating temperature, then turn OFF. 

(8) Remove spark plugs. 
(4) Remove oil filler cap. 

(5) Remove air cleaner. 

(6) Set carburetor fast idle speed screw on top step 
of fast idle cam. 

(7) Calibrate tester according to manufacturer’s 
instructions. 

NOTE: Shop air source for testing should maintain 70 
pst minimum and 200 psi maximum (80 psi 
recommended). 

(8) Perform test procedures on each cylinder ac- 

cording to tester manufacturer’s instructions. 

NOTE: While testing, listen for air escaping through 
carburetor, tailpipe or oil filler cap opening. Check for 
bubbles in radiator coolant. 

(9) All gauge indications should be even, with no 
more than 25% leakage. For example, at 80 psi input 
pressure, a minimum of 60 psi should be maintained in 
the cylinder. Refer to Cylinder Leakage Test Diagnosis. 

BLOWN CYLINDER HEAD GASKET DIAGNOSIS 

A blown cylinder head gasket usually results in a loss 
of power, loss of coolant or engine miss. A blown cylin- 
der head gasket may develop between adjacent cylinders 
or between a cylinder and adjacent water jacket. 

A cylinder head gasket blown between two adjacent 
cylinders is indicated by a loss of power or engine miss. 
A cylinder head gasket blown between a cylinder and 

an adjacent water jacket is indicated by foaming of 
coolant or overheating and loss of coolant. 

Replace a blown cylinder head gasket using the pro- 
cedures outlined in Chapter 1B—Engines. 

Cylinder-to-Cylinder Leak Test 

To determine if the cylinder head gasket is blown 
between cylinders, follow the procedures outlined under 

Compression Test. A cylinder head gasket blown be- 
tween two cylinders will result in approximately a 50 to 
70% reduction in compression in the two affected 
cylinders. 

Cylinder-to-Water Jacket Leak Test 

(1) Remove radiator cap and start engine. Allow 
engine to warm up until thermostat opens. 

(2) If large compression leak exists, bubbles will be 
visible in coolant. 

(8) If bubbles are not visible, install radiator pres- 

sure tester and pressurize system. If cylinder is leaking 
into water jacket, needle will pulsate every time cylinder 
fires. 

INTAKE LEAK DIAGNOSIS 

An intake manifold leak is characterized by lower 

Cylinder Leakage Test Diagnosis 

Condition 

Intake valve leaks. Air escapes 

Possible Cause Correction 

(1) Refer to Valve Reconditioning 

under Cylinder Head 

(2) Refer to Valve Reconditioning 

under Cylinder Head 

recondition. 

through 

carburetor. 

Air escapes Exhaust valve leaks. 

through 

tailpipe. 

Air escapes Head gasket leaks or crack 

through in cylinder block. 

radiator. 

More than 25% Head gasket leaks or crack 
leakage on in cylinder block or head 
adjacent between adjacent cylinders. 

cylinder. 

More than 25% Stuck or broken piston ring(s); 

leakage and cracked piston; wom rings 

alr escapes 

through oil 
filler cap open- 

ing only. 

and/or cylinder wall. 

(3) 

(4) 

(5) 

Remove cylinder head 

and inspect. 

Remove cylinder head 

and inspect. 

Inspect for broken ring(s) or 

piston. Measure ring gap and 

cylinder diameter, taper, and 

out-of-round. 

70335 
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than normal manifold vacuum. One or more cylinders 
may be “dead.” 

Exterior Leak 

(1) Start engine. 

(2) Apply oil to gasketed areas of manifold. If oil is 
drawn into manifold, or if smoke is evident in exhaust, 
manifold is leaking. 

(3) Open acetylene valve of oxyacetylene torch. Do 
not ignite. Pass torch tip over gasketed areas. If engine 
speed increases, manifold is leaking. 

Interior Leak—Eight-Cylinder Only 

(1) Start engine. Remove PCV valve from intake 
manifold. 

(2) Plug PCV valve inlet in manifold. Leave PCV 

valve hanging free. 

(3) Remove oil filler cap. Block filler tube with palm 

of hand. If vacuum is felt by hand, intake manifold or 

cylinder head vacuum is leaking into crankcase. 

(4) Remove intake manifold. Check for casting 

flaws. 

(5) Inspect cylinder head for casting flaws. Pay par- 

ticular attention to area around intake valves and intake 

ports. 

(6) With valve closed, fill port with gasoline and 
check for leaks. Alternately, wrap shop cloth around air 

nozzle and apply air pressure to port. Listen for leaks. 

POWER PLANT TUNE-UP 
PROCEDURES 
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GENERAL 

A complete precision tune-up is required every 30,000 

miles, as explained in Chapter B—Maintenance. A tune- 
up accomplishes several things. First, it assures that the 
engine is performing as efficiently and as economically 

as it was designed to perform. Second, it assures that 

exhaust and fuel system emissions are within the limits 

defined by Federal regulations. 
A complete precision tune-up includes all of the items 

listed in the U.S. Emission Control Service chart. Some 
items on the chart are highly-specialized emission con- 
trol devices. These devices are discussed as systems in 
their respective chapters of this book. They are men- 

tioned here for reference only. 

For convenience in performing a precision tune-up, 
the necessary services are grouped together by systems. 

ENGINE ASSEMBLY 

Cylinder Head Screws 

On four-cylinder engines, tighten cylinder head 

screws to the correct torque. Refer to Chapter 

1B—Engines for procedure and sequence. 

Valve Lash 

On four-cylinder engines, adjust valve clearance of all 

eight valves. After adjusting clearance, check depth of 

U.S. Emission Control Service 

Complete Precision Tune-Up Every 30,000 Miles. 

A precision electronic diagnosis should be purchased whenever 

questionable engine performance occurs between the scheduled 

complete precision tune-ups. 

Air-Guard System Hoses - inspect and correct if required 
Carburetor Air Cleaner Element - replace 
Choke Linkage - inspect for free movement (correct if required) 
Coil and Spark Plug Wires - inspect and replace if required 
Cylinder Head Screws - retorque (4-cylinder) 
Distributor Advance Mechanisms - check and correct if required 
Distributor Cap and Rotor - inspect and replace if required 

*Drive Belts - inspect condition and tension and correct if required 
Engine Oil Filler Cap (filter type) - clean 
Fuel Filter Element - replace 
Fuel System, Cap, Tank, Lines and Connections - inspect for 

integrity and correct if required 

Fuel Vapor Inlet Filter at Charcoal Canister - replace 
Heat Valve (exhaust manifold) - inspect and lubricate 
Idle Speed (curb and fast) and mixture - check and reset if 

required 
Ignition Points and Condenser - replace (4-cylinder) 
Ignition Timing - check and set if required 
PCV Filter (4- and 6-cylinder) - clean 
PCV Hoses - inspect and replace if required 
PCV Valve - replace 
Spark Plugs - replace 

TAC System Hoses - inspect and correct if required 
Transmission Controlled Spark Systems - inspect and correct if 

required 
Vacuum Fittings, Hoses and Connections - inspect and correct 

if required 
Valve Lash - adjust (4-cylinder) 

*During extended high temperature and extensive air conditioner 
operation, the drive belts may require more frequent inspection 
and adjustment. 

70208 
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adjusting screw. Refer to Chapter 1B—Engines for com- 

plete procedure. 

Oll Filler Cap 

On eight-cylinder engines, the oil filler cap routes air 
into the PCV system. The oil filler cap contains a poly- 
urethane foam filter. To clean the filter, apply light air 
pressure in the direction opposite normal flow (through 
the filler tube opening). Do not oil the filter. If the filter 

is deteriorated, replace the filler cap. 

Drive Belts 

Inspect belts for defects such as fraying or cracking. 
Check belt tension. Belt adjustment, arrangement and 
tension specifications are covered in Chapter 

1C—Cooling. 

Vacuum Fittings, Hoses and Lines 

Inspect vacuum fittings for looseness and corrosion. 
Inspect rubber hoses for brittleness and cracking. Pay 
particular attention to hose ends which are slipped onto 
nipples. Engine performance may be adversely affected 
by vacuum leaks in such unlikely places as heater con- 
trol hoses or power brake booster hose. 

IGNITION SYSTEM 

Spark Plugs 

Remove and examine spark plugs for burned electro- 

des and dirty, fouled, cracked or broken porcelains. Keep 
plugs arranged in the order removed from the engine. 
An isolated plug displaying an abnormal condition in- 

dicates that a problem exists in the cylinder from which 
it was removed. Replace plugs at mileage intervals rec- 
ommended in the U.S. Emission Control Services chart. 
Plugs with lower mileage may be cleaned under some 
circumstances. Refer to Spark Plug Condition. After 
cleaning, file the center electrode flat with a point file. 

Set the gap 0.033- to 0.037-inch (fig. 1A-2). 

Always use a torque wrench when installing spark 
plugs. Distortion from overtightening will change the 
gap clearance of the plug. On four-cylinder engines, 

tighten to 30 Nm (22 foot-pounds). On six-and eight- 

cylinder engines, tighten to 25 to 30 foot-pounds (34 to 41 

Nm) torque. 

Spark Plug Condition 

Refer to figure 1A-3. Compare spark plugs with the 
illustrations and the following descriptions. 

A—Gap Bridging 
Gap bridging may be traced to flying deposits in the 

combustion chamber. Fluffy deposits may accumulate 
on the plugs during in-town driving. When the engine is 

42025 

Fig. 1A-2 Spark Plug Gap 

suddenly put under heavy load, this material can melt 

and bridge the gap. 

B—Scavenger Deposits 

Fuel scavenger deposits shown may be white or yel- 
low. They may appear to be harmful, but this is a nor- 

mal appearance caused by additives in certain fuel 
brands. Such additives are designed to change the chem- 
ical nature of deposits to lessen misfire tendencies. No- 
tice that accumulation on the ground electrode and shell 
areas may be heavy, but the material is easily removed. 

Such plugs can be considered normal in condition and 

can be cleaned using standard procedures. 
C—Chipped Insulator 

Chipped insulators usually result from bending the 
center electrode while gapping the plug. Under certain 
conditions, severe detonation can also split insulator 
firing ends. 
D—Pre-ignition Damage 

Pre-ignition damage is caused by excessive temper- 
atures. First the center electrode melts, and somewhat 
later, the ground electrode. Insulators appear relatively 
clean of deposits. Check for correct plug heat range, 
overadvanced ignition timing and similar reasons for 

overheating. 
E—Cold Fouling (or Carbon Fouling) 

Cold fouling is basically a carbon deposit. Dry, black 
appearance of one or two plugs in a set may be caused by 
sticking valves or bad ignition leads. Fouling of the 
entire set may be caused by a clogged air cleaner, a 
sticking exhaust manifold heat valve or a faulty choke. 

F—Overheating 
Overheating is indicated by a dead white or gray in- 

sulator which appears blistered. Electrode gap wear rate 

will be considerably in excess of 0.001 inch per 1000 
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* LOW MILEAGE PLUGS WITH THIS CONDITION MAY BE CLEANED 

** PLUGS WITH THIS CONDITION MUST BE REPLACED 
60770 

Fig. 1A-3 Spark Plug Conditions 

miles. This may suggest that a cooler heat range should 

be used. Overadvanced ignition timing, detonation and 
cooling system problems can also cause plug 

overheating. 

NOTE: Fuel refiners in several parts of the United 

States have introduced a manganese additive (MMT) in 

unleaded fuel. During combustion, MMT fuel covers the 
entire tip of the spark plug with a rust-colored deposit. 

This rust color may be misdiagnosed as water in the 

combustion chamber. Spark plug performance is not 

affected by MMT deposits. 

Spark Plug Wires 

To remove wires from spark plugs, twist the rubber 

protector boot slightly to break the seal. Grasp the boot 

and pull it from the plug with steady, even pressure. Do 

not pull on the wire itself as this will damage the wire. 

To remove wires from the distributor cap or coil 

tower, loosen the boot first, then grasp the upper part of 

the boot and the wire and gently pull straight up. 

Wire Test 

Do not puncture the spark plug wires with a probe 

while performing any test. This may cause a separation 

in the conductor. The preferred method is to remove the 

suspected wire and use an ohmmeter to test for resist- 
ance according to the length of the particular wire. 

Resistance Values 

Inches 

Oto 15 

15 to 25 

3,000-10,000 

4,000-15,000 

6,000-20,000 

8,000-25,000 

25 to 35 

Over 35 

60748 

When installing spark plug wires and the coil high 
tension wire, be certain a good tight connection is made 
at the spark plug, distributor cap tower and coil tower. 
The protector boots at the spark plugs and distributor 
cap must fit tightly. A partially seated wire creates an 
additional gap in the circuit and the resulting spark 
jump will cause terminal corrosion and wire damage. 

Ignition Coil 

Always check a suspected defective ignition coil on the 
car. Since a coil may break down after it has reached 
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operating temperature, it is important that the coil be at 
operating temperature when tests are made. Perform 
the tests following the instructions of the particular test 
equipment manufacturer. 

Distributor—Four-Cylinder 

The 2-liter, four-cylinder engine uses a point-type dis- 

tributor. Replace the ignition points and condenser at 
the intervals indicated in the Maintenance Schedule in 

Chapter B. 

Ignition Points and Condenser Replacement 

NOTE: Replace the ignition points and set to specifica- 

tion before adjusting ignition timing. 

(1) Remove distributor cap, rotor and dust cover. 

(2) Disconnect condenser and point assembly 

primary wires. 
(8) Remove condenser retaining screw and remove 

condenser. 
(4) Remove point assembly retaining screw and re- 

move points. 
(5) Wipe distributor cam clean and inspect surface. 

If cam is not damaged, apply small amount of distribu- 
tor cam lubricant to cam lobes. 

(6) Install replacement point assembly. 

(7) Rotate engine until point rubbing block is on 

high point of distributor cam lobe. 

WARNING: Keep hands clear of fan and engine drive 
belts while rotating engine. Place manual transmission 
in NEUTRAL, automatic in PARK, and set parking 

brake fully. 

(8) Loosen point assembly retaining screw slightly 
and insert screwdriver in adjustment slot and between 
tabs on breaker plate. Turn screwdriver to adjust point 
gap. Measure gap (0.018 inch or 0.45 mm) with a clean, 
flat feeler gauge (fig. 1A-4). Tighten point assembly 
retaining screw and recheck point gap making sure rub- 

bing block is on high point of cam. 

NOTE: If using a dwell meter, follow tool manufac- 
turer’s instructions for connections. Adjust points to the 
correct dwell (47°+38°) angle by turning screwdriver in 
adjustment slot. Itis not necessary to use a feeler gauge. 

(9) Install condenser and retaining screw. 
(10) Connect coil feed and point primary wires to 

condenser. 
(11) Install dust cover, rotor and distributor cap. 
(12) Check ignition timing and adjust, if required. 

Distributor Rotor 

Visually inspect the rotor for cracks, evidence of burn- 
ing or corrosion on the metal tip, or evidence of mechani- 
cal interference with the cap (fig. 1A-5). Some burning is 

normal on the end of the metal tip. Inspect the spring for 

HIGH POINT 
OF CAM 

ADJUSTMENT 
RUBBING SLOT 

BLOCK 
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Fig 1A-4 Setting Ignition Points 

insufficient tension. Replace a rotor displaying any of 

the conditions mentioned. 

Check for a shorted rotor as follows: 

WARNING: Do NOT use this procedure on SSI-equip- 

ped cars. 

(1) Remove coil wire from center terminal of dis- 

tributor cap and remove distributor cap. 
(2) Grip coil wire with insulated pliers and hold 

wire end 3/8 inch away from metal contact strip of 

rotor. 

(3) Crank engine one or two revolutions. 
(4) If coil spark jumps gap to rotor, rotor is shorted. 

Distributor Cap 

Remove the distributor cap and wipe clean with a dry 
rag. Perform a visual inspection for cracks, carbon run- 

ners, broken towers, burned or eroded terminals and 

damaged rotor button (fig. 1A-6). Replace cap displaying 
any of these conditions. When replacing the cap, move 
one ignition wire at a time to the replacement cap. If 
necessary, refer to Distributor Wiring Sequence in Spec- 
ifications. Make sure each wire is installed in the tower 
corresponding to the tower from which it was removed. 
Push the wires firmly into place. 

Replace the cap if the inserts inside the cap are exces- 
sively burned. The vertical face of the insert will show 
some evidence of burning through normal operation. 
Check the inserts for evidence of mechanical inter- 
ference with the rotor tip. 

Distributor—Six- and Elght-Cylinder 

The distributor used on six- and eight-cylinder en- 
gines is the solid state ignition (SSI) type. Other than 
cap and rotor inspection as outlined in Chapter B, there 
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is no scheduled maintenance for this distributor. Refer 

to Chapter 1G—Ignition System for distributor service 

procedures. INSUFFICIENT 
SPRING 
TENSION 

Distributor Rotor 

Visually inspect the rotor for cracks, evidence of burn- 
ing or corrosion on the 1etal tip, or evidence of mechani- 
cal interference with the cap (fig. 1A-5). A small 
quantity of silicone grease is applied to the distributor 
rotor tip during manufacture to reduce radio inter- 

ference. After a few thousand miles, this grease be- 
comes charred by the high voltage carried by the rotor. 

This is normal. Do not scrape the residue from the rotor 

blade. Inspect the spring for insufficient tension. Re- 

place a rotor displaying any of the conditions shown. 

Coat the tip of the replacement rotor with AMC Silicone 
Dielectric Compound, or equivalent. 

Distributor Cap 

Remove the distributor cap and wipe clean with a dry 

CRACKS 

rag. Perform a visual inspection for cracks, carbon run- a eal 

ners, broken towers, burned or eroded terminals and ee PHYSICAL : : : CONTACT 
damaged rotor button (fig. 1A-6). Replace cap displaying CORRODED WITH 
any of these conditions. When replacing the cap, move CAP J 
one ignition wire at a time to the replacement cap. If ; 
necessary, refer to Distributor Wiring Sequence in Spec- 
ifications. Make sure each wire is installed in the tower Fig. 1A-5 Rotor Inspection—Typical 

BROKEN BURNED OR 
TOWER ERODED TERMINALS 
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Fig. 1A-6 Distributor Cap Inspection—Typical 

CRACK 
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ROTOR 
BUTTON 
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corresponding to the tower from which it was removed. 

Push the wires firmly into place. 
Replace the cap if the inserts inside the cap are exces- 

sively burned. The vertical face of the insert will show 
some evidence of burning through normal operation. 
Check the inserts for evidence of mechanical inter- 

ference with the rotor tip. 

Initial Ignition Timing 

A graduated degree scale located on the timing case 
cover is used for timing the ignition system. A milled 

notch on the vibration damper is used to reference the 
No. 1 firing position of the crankshaft with the timing 
marks on the scale as shown in figures 1A-7, 1A-8 and 

1A-9. 

Fig. 1A-7 Timing Mark Location—Four-Cylinder Engine 

Magnetic Timing Probe 

On six- and eight-cylinder engines, a socket is cast into 
the timing case cover for use with a special magnetic 
timing probe. This special probe senses the milled notch 
on the vibration damper. The probe is inserted through 
the socket until it touches the vibration damper. It is 
automatically spaced away from the damper by damper 
eccentricity. Ignition timing can then be read from a 
meter or computer printout, depending on the manufac- 
turer’s equipment. 

The socket is located at 9.5° ATDC, and the equipment 

is calibrated for this reading. Do not use the probe 
location to check timing using a conventional timing 

light. 

OG BTDC p—“I , 

Fig. 1A-9 Timing Mark Locatlon—Eight-Cylinder Engine 

Timing Procedure 

(1) Disconnect distributor vacuum hose. 
(2) Connect ignition timing light and properly cali- 

brated tachometer. 

NOTE: If a timing light incorporating an advance con- 
trol feature is used, set the control to the OFF position. 

NOTE: On SSI ignition coils, a convenient terminal is 

provided for tachometer correction. 
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(3) Start engine. 

(4) Adjust idle speed to specified curb idle at oper- 
ating temperature. 

(5) Adjust initial ignition timing to setting specified 
on Tune-Up Specifications—On-Car chart by loosening 
distributor holddown clamp and rotating distributor. 

(6) Tighten distributor holddown clamp and verify 
that ignition timing did not change. 

Distributor Advance Mechanism 

Adjustable Advance Control Timing Light Procedure 

(1) Disconnect TCS solenoid vacuum valve wires, if 
equipped. 

(2) Increase engine speed to 2000 rpm. 

(3) Turn advance control of ignition timing light 
until ignition timing has returned to initial setting. 
For example: If initial timing specification is 8° Before 
Top Dead Center (BTDC) at 500 rpm or less, the timing 
mark on the crankshaft must align with 8° BTDC on the 
timing scale at 2000 rpm to determine total amount of 
advance. 

NOTE: The degree reading on the advance meter 

should indicate as specified in the Tune-Up Specifica- 
tions—On-Car chart in the column headed Total De- 
grees Advance at 2000 rpm.. 

(4) If total advance at 2000 rpm is less than speci- 

fied, disconnect vacuum advance hose at distributor. 
(5) Check maximum centrifugal degrees advance at 

engine rpm specified. Refer to Distributor Curves in 
Specifications. 

If the centrifugal advance degrees are as specified, 

replace the vacuum unit. 

Distributor Advance—On Tester 

Distributor advance also may be tested with the dis- 
tributor out of the car. Follow distributor test equip- 

ment manufacturer’s instructions. 
Information given in the Distributor Curves is for on- 

car testing. If the distributor advance is checked on a 
distributor tester, convert the information in the Dis- 
tributor Curves from engine rpm to distributor rpm and 

from engine degrees to distributor degrees. Divide en- 
gine rpm by 2 to obtain distributor rpm. Divide engine 
degrees advance by 2 to obtain distributor degrees ad- 
vance. For instance, if the Distributor Curve indicates 8 
to 12 degrees advance at 2000 rpm, the corresponding 

on-tester specifications would be 4 to 6 degrees advance 

at 1000 rpm. 

NOTE: The inches of vacuum reading is the same, re- 

gardless if test is on-engine or off-engine. 

FUEL SYSTEMS 

General Inspection 

Fuel systems depend on hoses and tubing to carry 
liquid fuel, fuel vapors and vacuum. Fuel vapor and 
vacuum leaks upset the operation of the engine and may 
reduce the effectiveness of emission control devices. Liq- 
uid fuel leaks not only waste fuel but also create a fire 
hazard. Carefully inspect hoses and tubing for cracks, 
dents, corrosion and unintentional bends. Inspect fit- 

tings for corrosion or looseness. Inspect fuel tank for 
leaks caused by loose mounting straps, broken seams, 

dents or corrosion. Check filler neck grommets and 
hoses. 

Air Cleaner 

Replace the dry-type air cleaner element at each preci- 
sion tune-up. Under extreme conditions, more frequent 

replacement is recommended. 

Fuel Filter 

All AMC cars have two fuel filters. The in-tank filter 
is designed to be maintenance-free. The in-line filter 
between the fuel pump and carburetor requires periodic 
replacement. When installing the replacement filter, be 
careful to position the fuel return nipple at the top of the 
filter. 

Engine Idle Speed and Mixture Setting Procedures 

The engine and related systems must be performing 
properly before making idle speed and mixture 
adjustments. 

A plastic limiter cap is installed over the mixture 
adjusting screw(s) on all carburetors (fig. 1A-10, 1A-11, 
1A-12, and 1J-13). On four-cylinder engines, the limiter 
prevents any mixture adjustment. On six- and eight- 
cylinder engines, the limiter permits adjustment of the 
mixture within a narrow range, effectively controlling 
exhaust emissions at idle. Remove the limiter ¢ap only 

when instructed in the following mixture adjustment 
procedures. To remove, carefully insert a No. 10 sheet 
metal screw into the center of the cap and turn clock- 
wise. An alternate method is to melt the cap with a 
soldering iron. 

Two mixture setting procedures are used. The infra- 
red method can be used only on vehicles without cataly- 
tic converter. The idle drop (tachometer) method must 
be used on all vehicles with catalytic converter. 
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Fig. 1A-10 Holley-Weber Model 5210 Carburetor 
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Model YF Carburetor Fig. 1A-11 Carter 
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Fig. 1A-12 Carter Model BBD Carburetor 
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Fig. 1J-13 Motorcraft Model 2100 Carburetor 

Precautions 

Because automatic transmission vehicles are ad- 

justed in DRIVE, set the parking brake firmly and 
do not accelerate the engine. 

e Bring the engine up to operating temperature before 

setting idle and mixture. 
e Perform procedures with the air cleaner installed. 
eDo not idle the engine more than 3 minutes at a 
time. 

e If the mixture setting procedure takes more than 3 
minutes, run the engine at 2000 rpm for 1 minute. 

e Be sure the curb idle setting is correct before ad- 

justing mixture. 
e Be careful of fan, belts and other moving objects 
while working under the hood with the engine run- 
ning. Do not stand in direct line with the fan blades. 

Idle Setting Procedure 

(1) Warm engine to operating temperature. 
(2) Turn curb idle adjusting screw to obtain speci- 

fied curb idle speed. If carburetor is equipped with 

solenoid: 
(a) Turn solenoid adjusting screw (Model 5210), 

nut on solenoid plunger (Model YF or BBD), or hex 
screw on solenoid carriage (Model 2100 and 2150) to 

obtain specified idle speed. 
(b) Tighten locknut, if equipped. 

(c) Disconnect solenoid wire and adjust curb 
idle screw to obtain 500 rpm idle speed. 

(d) Connect solenoid wire. 

NOTE: When setting idle speed, put manual transmis- 
sion in NEUTRAL. Put automatic transmission in 
DRIVE. 

WARNING: Set parking brake firmly. Do not acceler- 

ate engine. 
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Mixture Setting Procedure—infra-Red Analyzer 

NOTE: This procedure applies only to vehicles WITH- 

OUT catalytic converter. 

(1) Observe precautions listed above. 
(2) Connect IR analyzer by following manufac- 

turer’s instructions. 

NOTE: Inspect analyzer periodically and calibrate to 

insure accuracy. 

(3) Warm engine to operating temperature. 

(4) Set curb idle speed as outlined above. 
(5) Calibrate analyzer. 
(6) Insert probe of analyzer at least 18 inches into 

tailpipe. 

NOTE: The exhaust system and test equipment must 
be free of leaks to prevent erroneous readings. 

(7) Observe CO level and compare to chart. 

Engine Idie CO Level 

| engine Transmission CO Level, Maximum 

No 

Catalytic 

Converter 

(8) If less than specified, turn screw counter- 

clockwise 1/16-turn at a time until specified CO reading 

is obtained. 
(9) If greater than specified, turn screw clockwise 

until specified CO reading is obtained. 
(10) Allow 10 seconds for meter to stabilize after 

each adjustment. 

NOTE: If the idle speed changes more than 30 rpm 
during the mixture adjustment, reset to the specified 
rpm and repeat the adjustment until the specified car- 

bon monowide level is obtained. 

(11) If unable to obtain specified carbon monoxide 
level at either stop, remove limiter cap and adjust idle 
speed mixture as outlined in steps (8), (9) and (10). 

(12) Install replacement blue idle limiter cap over 

idle mixture screw with limiter cap tab positioned 

against full rich stop. Be careful to not disturb idle 

mixture setting while installing cap. Press cap firmly 

and squarely into place. 

NOTE: Limiter caps are easier to install if they are 

heated by immersing in hot water. 

Mixture Setting Procedure—tidie Drop (Tachometer) 

NOTE: This procedure applies only to vehicles WITH 

catalytic converter. 

(1) Observe precautions listed above. 
(2) Warm engine to operating temperature. 

(3) Adjust each idle mixture screw to full rich stop 
(counterclockwise). Note position of screw head slot(s) 

inside limiter cap(s). 

NOTE: On Model 5210 carburetors, the mixture limiter 

is installed in a slot, preventing any turning. 

(4) Remove idle limiter cap(s) by installing No. 10 

sheet metal screw and turning clockwise. Discard cap(s). 
(5) Set idle mixture screw(s) to position noted in 

step (1) if serew position changed while removing limiter 

cap(s). 

(6) Connect tachometer and start engine. 

NOTE: Use a tachometer with an expanded scale of 
400—800 or 0—1000 rpm. Inspect periodically to ensure 
accuracy within 2%. 

(7) Position gear selector as listed in Specifications. 
(8) Adjust idle speed as listed in Specifications. Use 

Set-To value. If equipped with solenoid, set idle as 
follows: 

(a) With solenoid energized, set specified curb 

idle speed. 
(b) Disconnect solenoid wire and adjust idle us- 

ing engine-off throttle stop screw to obtain 500 rpm. 
(c) Connect solenoid wire. 

(9) Starting from full rich position established in 
step (3), turn mixture screw(s) leaner (clockwise) until 

perciptible loss of rpm is noted. 
(10) Turn mixture screw(s) richer (counterclockwise) 

until highest rpm reading is obtained. Do not turn 
screw(s) any further than point at which highest rpm is 
first obtained. This is referred to as lean best idle. 

NOTE: Engine speed will increase above curb idle 

speed an amount that corresponds approximately to the 
lean drop specification to be applied in step (11). 

(11) As final adjustment, turn mixture screw(s) 

clockwise to obtain specified drop in engine rpm. On 
BBD, 2100, and 2150 series carburetors, turn both idle 

mixture screws in small, equal amounts until drop is 

achieved. 

NOTE: [f the final rpm differs more than +80 rpm 
from the originally set curb idle speed, set curb idle to 
specification and perform steps (10) and (11) again. 

(12) Install replacement (blue) limiter cap(s) to mix- 
ture screw(s) with limiter tab positioned against full 
rich stop. On Model 5210, position tab in slot on carbu- 
retor body to prevent any adjustment. Be careful to not 
disturb mixture setting while installing cap. 
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Idle Drop 

Emission Idle 

Package 
Engine Transmission Drop (RPM) 

All 49 and 120 
Cal 

nS 

49 

49 

Alt and 

Cal 

Cal “ct 
49 

Choke Linkage 

Check all choke linkage including the fast idle cam for 
free movement at the mileage intervals specified in the 

Mechanical Maintenance Schedule. 
Free-up carburetor linkage by applying AMC Carbu- 

retor and Combustion Area Cleaner or equivalent. 
Never use oil to lubricate carburetor linkage. 

For correct choke system adjustments, refer to Chap- 
ter 1J—Fuel Systems. 

PCV Air Inlet Filter 

Four- and Six-Cylinder Engines 

A polyurethane foam PCV air inlet filter is located in 
a filter retainer in the air cleaner. Rotate the retainer to 
remove it from the air cleaner (fig. 1A-14). Clean the 
filter in kerosene at the mileage intervals recommended 
in the Maintenance Schedule. After cleaning, lightly oil 
the filter with clean engine oil. 

Eight-Cylinder Engine 

A polyurethane foam PCV air inlet filter is located in 
the sealed oil filler cap. To clean the filter, apply light air 
pressure in direction opposite normal flow (through the 
filler tube opening of the cap). Do not oil the filter. If the 
filter is deteriorated, replace the filler cap. 

Fuel Tank Vapor Emission Control System 

The fuel tank, filler cap, fuel lines and vent lines must 

Fig. 1A-14 PCV Air Inlet Filter—Typical 

be maintained in good condition to prevent raw fuel 
vapors (hydrocarbons) from entering the atmosphere. 

Inspect the filler cap for evidence of fuel leakage 

stains at the filler neck opening. Remove the cap and 

check the condition of the sealing gasket. Replace the 
filler cap if the gasket is damaged or deteriorated. 

Inspect the fuel tank for evidence of fuel leakage 

stains. Trace stain to its origin and repair or replace the 
tank as required. 

Inspect the fuel and vent lines for leakage or damage. 

Repair or replace as required. Be sure all connections 
are tight. 

If liquid fuel is present at the fuel vapor storage 
canister, inspect the liquid check valve and replace if 
necessary. 

Charcoal Canister Filter 

The filter pad located at the bottom of the canister is 
the only serviceable item of the canister assembly. Re- 
place at intervals as prescribed in the Maintenance 
Schedule, located in Chapter B of this manual. 

Thermostatically Controlled Air Cleaner (TAC) System 

Inspect valve for proper operation. If necessary, refer 

to Chapter 1J—Fuel Systems for functional test. 
Inspect hoses for cracks and brittleness. Replace as 

necessary. 

EXHAUST SYSTEM 

Alr Guard System 

Inspect hoses for defects. Replace as necessary. 



Exhaust Manifold Heat Valve 

The exhaust manifold heat valve is an often over- 
looked, but highly important emission related com- 
ponent. This valve can affect the gas mileage, 

Displace- 

ment and 

Carburetion 

performance, driveability and emission levels. 
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Inspect the exhaust manifold heat valve for correct 
operation and lubricate with AMC Heat Valve Lubri- 
cant, or equivalent, every 30,000 miles. Refer to Chapter 
1K—Exhaust Systems for service procedures. 

SPECIFICATIONS 

Tune-Up Specifications—On-Car—Six- and Elght-Cylinder Engines 

Transmission 

Initial Timing BTDC 

at Curb Idle Speed 

With 
Vacuum Hose 

Disconnected 

Curb Idle 

Speed — RPM 

(Auto in Drive, 

Manual in 

Neutral) 

Distributor 

Model 

Number 

Vacuum 

Unit 

Number 

Total 

Degrees 

Advance 

at 

2000 

Centrifugal 

Advance 

Spark 

Plug 

Type 

Set OK Set RPM 
To Range To 

600 
to) 232 CID ee ic (49) 

1% 10° 550 
ae (49) 

10° 
(Alt) 

N13L 

6° Gap 
a 

(Cal) i 0.033 

3232434 8128769 to 

0.037 
inch 

(Alternate 

RN13L) 

3231915 8128773 

60 40 600 
258 CID (49) go (49) 

2V 

500 Refer 

700 ise 
3231915 8128773 Distrib- 

fae | Fara 600 ey : utor 

fae | 10° Fara ey icin 

NOTE: Specifications are given for 49-State Applications 
(49), Altitude Compensation Applications (Alt), 

and California Applications (Cal). 

3233173 

3230443 

3231340 

10° go 
(49) 12° 

(Alternate 
360 CID 10° go RN12Y) 

2vV (Alt) 12° 
3231341 

10° go 

(Cal) 120 

80615 
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Tune-Up Specifications—On-Car—Four-Cylinder Engine 

Initial Timing 

@ 700 RPM 

or Less with 

Vacuum Hose 

Disconnected 

Set OK Set OK 

To Range To Range 

10° 900 
14° (49) 

Displace- 

ment 

and 

Carbur- 

etion 

Transmission 

100 800 

140 (49) 

6° 800 
10° (Cal) 

CLOCKWISE 
ROTATION 

FIRING ORDER: 1-3-4-2 

Curb Idle 

Speed (RPM) 
(Auto. in Drive, 

Manual in 

Neutral 

Distributor Model Number Unit Number Total Advance @ 2000 RPM Centrifugal Advance Spark Plugs Breaker Arm Condenser Capacity 

3250163 8127930 289-38.1° 

Refer to Distributor Curves N8L Gap 0.033—0.037 in 

0.2HF +t 10% 

Distributor Wiring Sequence and Firing Order 

LEFT BANK 

FOUR CYLINDER 

rronr[) 

GQ On® | @. @ O 

Ome Front 

Lo Wp 

CLOCKWISE ROTATION 
1-5-3-6-2-4 

SIX-CYLINDER ENGINES 

CLOCKWISE ROTATION 
70774 1-8-4-3-6-5-7-2 

RIGHT BANK 

Point Gap 

0.45mm (0.018 in.) 

Cam Dwell Angle 

D2 @ @ 

Oo @ @ 

EIGHT CYLINDER ENGINES 

COLD 

INTAKE 

0.10—0.18mm 

(0.004—0.007 
in) 

EXHAUST 

0.36—0.43mm 

0.014—0.017 

in) 

WARM 

INTAKE 

0.15—0.23mm 

(0.006—0.009 
in) 

EXHAUST 

0.41—0.48mm 

(0.016—0.019 

in) 

Cylinder 

Head 

Screw 

COLD 

88 N-m 

(65 ft.lb.) 

WARM 

98 N-m 

(73 ft.lb.) 

80614 
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-Car Distributor Curves—On 
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Distributor Curves—On-Car 

ADVANCE-ENGINE DEGREES 

ADVANCE-ENGINE DEGREES ADVANCE-ENGINE DEGREES 

ADVANCE-ENGINE DEGREES 

VACUUM UNIT 
8127930 

2 4 6 8 10 12 14 16 18 

VACUUM (IN.—HG) 

= —— +4} 
24 ae ee ES | 

ie cea nO gO ad os 
Zid 6) OS 410" 42 a aS 18 

VACUUM (IN.—HG) 

vacuumunir—}+++1 1 TTT TTT) 
8128769 

= 
————— Dap hoSees 
i a 

2 4 6 8 10 12 

VACUUM (IN.—HG) 

natant ay 

2 4 6 8 10 12 14 16 18 

VACUUM (IN.—HG) 

ADVANCE-ENGINE DEGREES ADVANCE-ENGINE DEGREES 

ADVANCE-ENGINE DEGREES 

ee UNIT 
812889) 

aslo] i 
(2599232. a8 Sass. ose 
ie fbetenl See i GE 

2 4 6 8 10 12 14 16 18 

VACUUM (IN.—HG) 

VACUUM UNIT 

i hdr clade See] 
FS ee Oe es ee 
FF a A A RE 
a 
a a a a SIS ree 

—— petial ft gy 
=3 SoS Saeece soar Soo mm 

a4 oe ee 1 2a ie 6 

VACUUM (IN.—HG) 

f vacuum unit -11-1-t $F tt Te TT 
28 | 8128771 os OD OO 

Se HSeBSlosSsS 
ia GE SIC es ve li 

2 4 6 8 10 12 14 16 18 

VACUUM (IN.—HG) 
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GENERAL 

The four-cylinder engine utilizes an overhead, belt- 

driven camshaft. Many alloy castings are used for lower 
weight. Cylinders are numbered from the front, and the 
firing order is 1-3-4-2. The engine is slanted 18° to the 

right side of the car. 
The cast aluminum alloy cylinder head has five in- 

tegral camshaft bearing bosses (fig. 1B-1). The camshaft 

is retained by removable bearing caps and is driven by a 

toothed rubber drive belt. The quiet-running drive belt 

requires no lubrication. Tension is adjusted with an 

eccentric idler pulley. 

The overhead camshaft operates directly on mechani- 

cal bucket-type tappets which are fitted with a tapered 

adjusting screw for ease of adjustment. 

The light-weight aluminum intake manifold is of the 

individual runner type (fig. 1B-1). Each cylinder has its 

own runner for better fuel distribution. The manifold is 

water-heated to prevent fuel vapor condensation. 

Intake and exhaust manifolds are on opposite sides of 
the head. This arrangement, known as cross-flow, pro- 
vides an efficient path for fuel, air and exhaust gases. 

The rugged cast-iron cylinder block carries a cast-iron 
crankshaft in five main bearings, doweled for preci- 
sion location (fig. 1B-2). The crankshaft is cross-drilled 

for lubrication and has eight counterweights. Alumi- 
num alloy pistons are carried on forged steel connecting 
rods. Full-floating piston pins are retained by spring 
clips. 

The crankshaft driven oil pump runs at twice the 
speed of conventional distributor-driven oil pumps. 

Identification 

Bulld Date Code 

The engine Build Date Code is located on a machined 
flange at the left rear of the block adjacent to the oil 
level indicator (fig. 1B-3). 
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Fig. 1B-1 Four-Cylinder Engine Assembly—Head 
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CONNECTING 
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OIL PUMP 
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Q FLYWHEEL 
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Fig. 1B-2 Four-Cylinder Engine Assembly—Block 

The numbers of the code identify the year, month and 

day the engine was built. The code letter identifies the 
cubic inch displacement, carburetor type and com- 

pression ratio. 
The example code identifies a 121 CID with 2V carbu- 

retor and 8.2:1 compression ratio built March 18, 1978. 

NOTE: Engines built for sale in Georgia and Tennessee 

have an additional, nonrepeating number, located on the 

engine adjacent to the Build Date Code. 

Kenosha-Built 
*H-1197277* or 

W-1207177* 

Brampton (Canada)-Built 

C-0316477* 

Example: 

Oversize or Undersize Components 

All four-cylinder engines are built to standard size. 
Oversize or undersize components are not used. 

SHORT ENGINE ASSEMBLY (SHORT BLOCK) 

A service replacement short engine assembly (short 
block) may be installed whenever the original engine 
block is worn or damaged beyond repair. It consists of 
engine block, crankshaft, crankshaft bearing set, piston 
and rod assemblies, rear main bearing seal and clutch 
housing dowel pins. 

NOTE: Short engine assemblies have an S stamped on 
the same surface as the Build Date Code for 
identification. 
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80011 

Fig. 1B-3 Bulld Date Location 

Engine Bulld Date Explanation 

1st 2nd and 3rd 4th 5th and 6th 

Character Characters Character Characters 

(Year) (Month) (Engine Type) (Day) 

1— 1977 2 = 

Example: 203 G 18 
70631 

Installation includes transfer of component parts 
from the worn or damaged original engine. Follow the 
appropriate procedures for cleaning, inspection and 

torque tightening as outlined in this chapter. 

ENGINE MOUNTING 

Resilient rubber cushions support the engine and 
transmission at three points: at each side of the engine 
and at the rear between the transmission extension 
housing and the rear support crossmember (fig. 1B-4 

and 1B-5). 

Cushion Replacement 

If both cushions are to be replaced, follow complete 
replacement procedure for one side before starting re- 

placement procedure for the other side. 
(1) Remove nut from cushion upper stud. 

Q@ 
ERony sUerens go 3) FRONT 

GS <——"_ SUPPORT 
beat 2 MOUNTING 

BRACKET 

FRONT 
CROSSMEMBER 

ENGINE 
FRONT SUPPORT 
CUSHION 1 

70619 

BRACKET gq) 

ay ae 
ASSEMBLY 

Ce 
= ENGINE 

REAR SUPPORT 
CUSHION 

REAR SUPPORT 
CUSHION REAR CROSSMEMBER 

REAR 
CROSSMEMBER 

70620 

Fig. 1B-5 Engine Mounting—Rear 
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(2) If right side cushion is being replaced, remove 
TAC flexible hose. 

(8) Raise engine until engine bracket clears stud on 
cushion. Use board on jack to protect oil pan. 

(4) Remove nut from lower cushion. 
(5) Remove cushion. 

(6) Install cushion. Loosely install nut to lower 
stud. Be sure locators on cup are positioned correctly in 
holes in crossmember. Tighten lower nut. 

(7) Lower engine onto cushion. Install upper nut 
and tighten. 

(8) If cushion on opposite side is to be replaced, 
repeat entire procedure, beginning with step (1). 

(9) Install TAC flexible hose, if removed. 

ENGINE HOLDING FIXTURE 

If it is necessary to remove the front engine mounts 

and front crossmember to perform service such as oil 
pan replacement, fabricate an engine holding fixture as 
shown in figure 1B-6. 

9/16-INCH NUT (2) 

UPPER TRUNNION 
BEARING ie PIVOT OR SLEEVE 

9/16 X 12-INCH 

2 X 2 X 6-INCH 

1-INCH DIA. HOLE 

HARDWOOD 

4 X 51-INCH 
CHANNEL IRON 

2 X 2 X 6-INCH 
HARDWOOD BLOCK 

70621 

Fig. 1B-6 Engine Holding Fixture 

ENGINE REMOVAL 

(1) Scribe hood hinges and remove hood. 

(2) Remove air cleaner and TAC flexible hose. 

(8) Drain coolant. 

(4) Disconnect battery negative cable from alterna- 

tor bracket. 

(5) Disconnect battery negative cable from battery. 

(6) Remove fuel line, vapor return and canister 

lines. Plug main fuel line. 

(7) Disconnect engine wiring at dash panel 

connectors. 

(8) Disconnect throttle cable. On automatic trans- 
mission cars, disconnect throttle valve linkage. 

(9) Disconnect upper radiator hose from radiator. 

(10) If equipped with air conditioning: 
(a) Remove service valve covers and front-seat 

valves. 
(b) Loosen nuts attaching service valves to com- 

pressor head. 
(c) Bleed off compressor charge. 
(d) Remove service valves and cap compressor 

ports and service valves. 
(e) Disconnect clutch feed wire. 

(11) Raise car. 
(12) Disconnect starter cable. Remove starter attach- 

ing screws. Remove starter motor. 
(18) Remove exhaust pipe support bracket. 
(14) Remove shield from bellhousing. On automatic 

transmission, remove torque converter nuts. 

(15) Remove exhaust pipe attaching screw at 
manifold. 

(16) Disconnect backup lamp switch wire from 
switch and remove from clips. 

(17) Disconnect harness from alternator. 
(18) Disconnect lower radiator hose and heater hose 

from radiator. On automatic transmission cars, dis- 
connect oil cooler lines at flexible hose. 

(19) Remove all bellhousing screws except top center. 

(20) Lower car. 
(21) Remove screw attaching cold air induction 

manifold to radiator. 
(22) If equipped with air conditioning, remove con- 

denser attaching screws and move condenser away from 
radiator. 

(23) Remove radiator mounting screws. Move radi- 
ator 1-inch to left of car, rotate radiator and lift out with 

shroud attached. 
(24) Remove tie from upper heater hose. Disconnect 

hose from heater and secure to engine. 
(25) Pull backup lamp harness up and secure to 

engine. 
(26) Disconnect hoses from power steering gear, if 

equipped, and secure to engine. 
(27) On automatic transmission cars, remove trans- 

mission filler tube support screws. 
(28) Remove engine support cushion nuts on both 

sides. 
(29) Secure engine to lifting device. 
(30) Lift engine to clear support cushion studs. 
(81) Support transmission. Remove center screw 

from bellhousing. 

(82) Remove engine from car. 

ENGINE INSTALLATION 

(1) Lower engine into car and move into position. 
(2) Install three upper bell housing screws. 
(8) Remove transmission support. 
(4) Lower engine onto support cushions and install 

nuts. 
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(5) Remove lifting device. 
(6) Connect wiring at dash panel connector. 
(7) On automatic transmission, install filler tube 

support screws. 

(8) Connect power steering hoses. 

(9) Install upper heater hose and tie. 
(10) Connect all fuel and vapor lines. 
(11) Connect throttle cable. On automatic transmis- 

sion, connect throttle valve linkage. 
(12) Drop backup lamp switch harness down on left 

side of engine. 
(18) Install radiator and attaching screws. 
(14) If equipped with air conditioning, position con- 

denser and install attaching screws. 
(15) Install cold-air intake-to-radiator screw. 
(16) Connect upper radiator hose. 
(17) Lift car. 
(18) Install starter motor, attaching screws and 

starter cable. 
(19) Install remaining bellhousing screws. 

(20) On automatic transmission, install torque con- 

verter nuts. 

(21) Connect wire to backup lamp switch. Install har- 
ness to clips. 

(22) Install exhaust pipe and gasket to manifold. 
(23) Install shield to bellhousing. Install exhaust pipe 

support bracket. 
(24) Install exhaust pipe support clamp. Tighten ex- 

haust pipe to manifold. 
(25) Install lower radiator hose and heater hose to 

radiator. On automatic transmission cars, connect oil 

cooler lines. 
(26) Connect harness to alternator. 

(27) Lower car. 
(28) If equipped with air conditioning: 

(a) Connect clutch feed wire. 
(b) Connect service valves to proper ports, using 

replacement seals. Tighten nuts to 28 foot-pounds, wet. 
(c) Back-seat service valves and install covers. 

(d) Purge compressor of air. 
(29) Install negative battery cable to alternator 

bracket and battery negative terminal post. 
(30) Install air cleaner and TAC flexible hose. 
(31) Fill cooling system with coolant. 
(82) Check power steering fluid and add if required. 
(33) On automatic transmission cars, check fluid lev- 

el and add as required. Adjust throttle valve linkage. 
(34) Install and align hood. 

VALVE TRAIN 

_ The valve train is an overhead cam configuration. The 
cam is driven by a toothed rubber belt. The cam lobes 
operate directly on bucket tappets (fig. 1B-7) which in 
turn operate on the valve stems. 
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Fig. 1B-7 Valve Train 

All valves are fitted with two springs, an inner spring 
and an outer spring to ensure positive valve control at 
all engine speeds. Exhaust valves are fitted with a posi- 
tive rotating device to extend valve and valve seat life. 

Camshaft Drive Belt 

(1) Rotate engine until camshaft timing mark is 
adjacent to pointer on cylinder head cover (fig. 1B-8). 

(2) Crankshaft timing mark should now be pointing 

at zero (fig. 1B-9). 

CAUTION: Do not rotate engine by turning the cam- 
shaft. Turn the crankshaft in the direction of normal 

rotation. 

(3) Remove drive belts from alternator and power 

steering pump and air conditioning compressor. 
(4) Remove cam drive belt shield. 
(5) Loosen tensioner retaining screw. 
(6) Remove cam drive belt. 
(7) Install replacement belt as follows: 

(a) Install belt to crankshaft sprocket. 
(b) Position belt in tensioning pulley. 
(c) Install belt to cam sprocket. Use hands only. 

Do not pry with tool. 
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Fig. 1B-9 Crankshaft Timing Mark 

(8) Turn offset adjusting nut on tensioning pulley 

(fig. 1B-10). Turn nut counterclockwise to increase ten- 
sion. Belt is properly tensioned when drive side of belt 
can be twisted 90° with fingers. 

NOTE: When checking belt tension, apply tension on 
crankshaft with a wrench in counterclockwise direction 
so slackness 1s all on the side of the belt being checked. 

(9) While maintaining pressure on tensioning 

pulley nut, tighten retaining screw to 39 newton-meters 
(29 foot-pounds) torque. Check belt tension after tight- 

ening tensioning pulley. 

CAUTION: Excessive tension may cause the tension- 
ing pulley to fail. 

(10) Install cam drive belt shield. 
(11) Install and tighten drive belts. 

ENGINES 1B-7 
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Fig. 1B-10 Tensioning Camshaft Drive Belt 

Belt Tension 

A special tool is not required to check belt tension. 
With thumb and forefinger, grasp drive belt on longest 
(drive side) midway between sprockets (fig. 1B-11). Belt 
has correct tension if it can be twisted 90° when grasped 
as described. 
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Fig. 18-11 Checking Camshaft Drive Belt Tension 
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If belt tension is not correct, adjust as follows: 

(1) Remove accessory drive belts. 
(2) Remove cam drive belt shield. 

(8) Loosen tensioning pulley retaining screw. 
(4) Turn offset adjusting nut to achieve desired belt 

tension. Turn nut counterclockwise to increase tension. 
Belt has correct tension if it can be twisted 90° when 
grasped with thumb and forefinger. 

NOTE: When checking belt tension, apply tension on 

crankshaft with a wrench in counterclockwise direction 
so slackness is all on the side of the belt being checked. 

(5) Tighten retaining screw to 39 newton-meters (29 
foot-pounds) torque. Check belt tension after tightening 
screw. 

(6) Install drive belt shield. 

(7) Install accessory drive belts. 

Camshaft Drive Sprockets 

Replacement—Upper Sprocket 

(1) Remove cam drive belt as outlined under Drive 
Belt Replacement. It is not necessary to remove belt 
completely from crankshaft. 

(2) Insert suitable tool wrapped in shop towel to 
prevent sprocket from turning (fig. 1B-12). 

Fig. 1B-12 Removing Camshaft Sprocket 

(8) Remove retaining screw. Remove sprocket, key 

and washer. 
(4) Install sprocket and key. 
(5) Install washer and retaining screw. 
(6) Tighten retaining screw to 79 newton-meters (58 

foot-pounds) torque. Use towel-wrapped tool to prevent 
sprocket from turning. 

(7) Align sprocket timing marks and install drive 
belt as outlined under Drive Belt Replacement. 

Replacement—Lower Sprocket 

(1) Lift car and support with stands to provide 
working clearance. 

(2) Loosen but do not remove pulley attaching 
screws. Use #40 Torx head bit. 

(8) Loosen accessory drive belts. 

(4) Remove accessory drive pulley screws and re- 
move pulley from crankshaft. 

(5) Remove camshaft drive belt guard. 
(6) Loosen camshaft drive belt adjusting pulley. 

Attach Crankshaft Holding Tool J-25867 to sprocket us- 
ing all six crankshaft accessory drive pulley screws. 

(7) Remove sprocket-to-crankshaft attaching screw 
and remove crankshaft sprocket (fig. 1B-18). 

(8) Remove tool from crankshaft sprocket and at- 
tach tool to replacement sprocket. 

(9) Install replacement sprocket. Hole in sprocket 
must index with locating pin in crankshaft. 

(10) Install sprocket-to-crankshaft screw and flat 

washer and tighten to 245 newton-meters (181 foot- 
pounds) torque. 

(11) Remove crankshaft holding tool. 

(12) Turn crankshaft until timing mark is at TDC. 
(18) Turn camshaft sprocket until timing mark on 

sprocket is aligned with timing indicator on cylinder 
head cover. 

(14) Install camshaft drive belt. Be sure crankshaft 

does not move during installation. 
(15) Tension belt with adjusting pulley. Refer to 

Camshaft Drive Belt for proper procedure. 
(16) Install camshaft drive belt guard. 
(17) Install crankshaft accessory drive pulley and 

tighten screws to 20 newton-meters (15 foot-pounds) 
torque. 

(18) Install and tension accessory drive belts. 

(19) Remove support stands and lower car. 
(20) Check ignition timing. 

TOOL 
J-26867 

Fig. 1B-13 Removing Camshaft Drive Sprocket from Crankshaft 
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Camshaft and Bearings 

The camshaft is supported by five split bearings. The 
lower half of the bearing is integral with the cylinder 
head. The upper half of the bearing is attached to the 
head by nuts and washers. No bearing inserts are used. 

The front end of the camshaft extends through the 
front bearing and seal to accept the drive sprocket. The 
rear end of the camshaft extends into the cast aluminum 
distributor drive housing. A distributor drive gear is 
pressed onto the rear end of the camshaft. 

Camshaft end play is maintained by the number 5 
camshaft bearing. 

Measuring Cam Lobe Lift 

(1) Remove cylinder head cover and gaskets. 
(2) Remove spark plugs. 
(3) Install dial indicator and position plunger 

directly on cam lobe (fig. 1B-14). 
(4) Rotate crankshaft until cam lobe depresses tap- 

pet. This positions indicator plunger on cam lobe base 
circle. 

CAUTION: Do not attempt to position cam lobes by 

turning CAMSHAFT. This could cause the drive belt to 
jump timing and could damage the belt teeth. Turn the 

CRANKSHAFT in the direction of normal rotation to 

position cam lobes correctly. 
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Fig. 1B-14 Measuring Cam Lobe LIft 

(5) Set dial indicator to zero. 
(6) Rotate crankshaft until cam lobe reaches its 

maximum upward position. Read dial indicator. Com- 
pare reading with Specifications. 

Camshaft Removal 

(1) Remove TAC flexible hose. 

(2) Disconnect ignition wires from spark plugs. Dis- 
connect clip from cylinder head cover. Remove distribu- 
tor cap with ignition wires attached. 

(3) Loosen and remove accessory drive belts. 

(4) Remove camshaft drive belt guard. 
(5) Loosen tensioner and remove camshaft drive 

belt. 

(6) Remove camshaft sprocket. Use suitable tool 
wrapped in shop towel to prevent turning. 

(7) Disconnect distributor primary wire and vac- 
uum line. Remove distributor housing with distributor 
attached. 

(8) Remove PCV hose. Remove cylinder head cover. 
(9) Remove two 10 mm screws from number 5 bear- 

ing cap. 

(10) Remove nuts from bearing caps 1, 3 and 5 (fig. 
1B-15). 
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Fig. 1B-15 Camshaft and Bearings 

(11) Remove nuts from caps 2 and 4 and remove oil 
pipe. 

(12) Remove all bearing caps and keep in order. 
(13) Remove camshaft. 

(14) Remove distributor drive gear from camshaft 
and install on replacement camshaft. 

(15) Remove cylinder head cover gaskets. 

Camshaft Inspection 

Inspect the camshaft bearing journals for an uneven 
wear pattern or rough finish. If either condition exists, 
inspect camshaft bearings. This is the most probable 
location of bearing damage. Replace camshaft or head as 
required. 

Inspect the distributor drive gear for damage or exces- 
sive wear. Replace if necessary. 

Inspect each cam lobe and the matching valve tappet 
for wear. If the face of the tappet(s) is worn concave, the 
matching camshaft lobe(s) will also be worn. Both the 
camshaft and the tappet(s) must be replaced. Refer to 
Tappets for additional inspection procedures. 
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Camshaft Installation 

(1) Install camshaft into head. 

(2) Oil and install bearing caps. 

(3) Install oil tube. Install and tighten nuts on caps 
2 and 4. Tighten nuts to 18 newton-meters (13 foot- 

pounds) torque. 
(4) Install and tighten nuts on caps 8 and 5. Install 

screws to cap 5 and tighten to 9 newton-meters (7 foot- 

pounds) torque. 

(5) Install replacement seal on camshaft. 

(6) Tighten bearing cap number 1. 

(7) Install camshaft sprocket and tighten cap- 

screws. Use suitable tool wrapped in shop towel to pre- 
vent turning. 

(8) Install cylinder head cover end seals to head. 

Install side gaskets. 

(9) Temporarily install cylinder head cover and 
hand-tighten nuts. 

(10) Position camshaft timing mark in line with in- 

dicator on cylinder head cover. 

(11) Install distributor housing using replacement 
gasket (fig. 1B-16). Index rotor to number 1 cylinder. 

(12) Install distributor cap. 

(18) Connect ignition primary wire and vacuum line 
to distributor. 

(14) Rotate crankshaft to TDC. 

(15) Install camshaft drive belt and tighten. 

(16) Install drive belt guard. 

(17) Install pulley, spacer and fan. 

(18) Install accessory drive belts and tighten. 

(19) Remove cylinder head cover and set valve tappet 
clearance. Refer to Tappets for procedure. 

(20) Apply sealer to joints in cylinder head cover 
gaskets. Install cylinder head cover and tighten nuts to 
5.7 newton-meters (50 inch-pounds) torque. 

(21) Install ignition harness clip to cylinder head 
cover. Connect ignition wires to spark plugs. 

(22) Install TAC hose. 

Fig. 1B-16 Distributor Drive Housing Installation 

(23) Install PCV hose. 

(24) Start engine and adjust ignition timing. 

Distributor Drive Gear Replacement 

(1) Remove camshaft. 

(2) Pull distributor drive gear from camshaft using 

suitable 3-jaw puller (fig. 1B-17). 
(8) Install gear on camshaft. Bevel on inside diame- 

ter of gear faces camshaft. 

(4) Drive gear onto camshaft using block of wood 

and hammer. 

(5) Seat gear against shoulder with 18 mm socket. 
(6) Install camshaft. 

CAMSHAFT 
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Fig. 1B-17 Distributor Drive Gear Removal 

Tappets 

Removal 

(1) Remove camshaft as outlined under Camshaft 

Removal. 
(2) Remove tappets from respective bores by lifting 

upward. 

Inspection 

Inspect tappets for excessive wear, stress cracks and 

worn bearing surfaces. A spalling (metal flaking) condi- 

tion may be noticed on the surface (fig. 1B-18). If this 

condition does not extend into the cam lobe contact area, 
the tappet is acceptable. 

WARNING: Operating the engine at excessive speed 
can cause severe damage to the tappets (fig. 1B-18). Do 
not operate the engine above 5500 rpm, which corre- 

sponds to 32 mph in first gear, 60 mph in second gear 
and 88 mph in third gear. 



ENGINES 1B-11 

TAPPET WITH ACCEPTABLE 
WEAR PATTERN 

TAPPET DAMAGED 
BY EXCESSIVE RPM 

80679 

Fig. 1B-18 Tappet Inspection 

(1) Lubricate tappets with AMC Engine Oil Supple- 
ment, or equivalent. 

(2) Install tappets in bores. 
(3) Install camshaft as outlined in Camshaft 

Installation. 

(4) Adjust tappet clearance. 

(5) Pour remaining EOS over valve train. 

NOTE: The EOS must remain in the engine for at least 
1,000 miles but need not be drained until the next sched- 
uled oil change. 

Adjustment 

NOTE: Valve adjustment must be done with engine at 
operating temperature. 

Adjust tappets at intervals specified in the Mechani- 
cal Maintenance Schedule, or any time camshaft or tap- 

pets are removed. 

Each mechanical tappet ‘s provided with a clearance 
adjusting screw. The screw is threaded into a hole 
drilled into the tappet at an angle of approximately 86° 
to the valve stem. A flat is milled onto the screw per- 
pendicular to the valve stem. Each time the screw is 

turned one complete turn, the flat is moved 0.05 mm 
relative to the valve stem. 

Tappet adjustment consists of three separate oper- 
ations: checking camshaft-to-tappet clearance with a 
feeler gauge, adjusting clearance if required, and check- 
ing the position of the adjusting screw after adjustment 
is completed. 

(1) Remove TAC flexible hose. 
(2) Disconnect harness clip from cylinder head 

cover. Disconnect ignition wires from spark plugs. Re- 

move cap from distributor and lay aside. 

(3) Remove cylinder head cover. 

(4) Rotate crankshaft to bring cylinder number 1 to 
TDC of power stroke. This may be determined by ob- 
serving position of distributor rotor. Rotor tip should 
point to mark stamped on edge of distributor housing. 

(5) Check clearance of four tappets listed below (fig. 
1B-19). Refer to Tappet Clearance chart for 
specifications. 

(a) Check clearance of exhaust valve tappets for 
cylinders 1 and 3. 

(b) Check clearance of intake valve tappets for 
cylinders 1 and 2. 

NOTE: The front valve in each pair is the intake valve. 
The rear valve in each pair is the exhaust valve. 
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Fig. 1B-19 Checking Tappet Clearance 

Tappet Clearance Specifications 

(0.016 — 0.019 in.) 

70737 

(6) If clearance of any valve tappet is incorrect, 
perform following steps: 

(a) Use Adjusting Screw Bit J-26810 and 
wrench to turn adjusting screw (fig. 1B-20). Turn screw 
one complete turn until it clicks. Each turn changes 
clearance by 0.05 mm (0.002 inch). Continue making 
complete turns until clearance is within specifications. 

(b) When clearance is within specifications, use 
Tappet Adjusting Screw Gauge J-26860 to check position 
of screw in tappet (fig. 1B-21). Outside edge of tappet 
must fall within band marked on gauge. If gauge in- 
dicates that adjusting screw is turned too far into tap- 
pet, install next thicker screw. 
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(c) It is necessary to remove tappet from head 
to change adjusting screw. Note which tappets have to 

be removed, then proceed to step (7). When all eight 

tappets have been adjusted, remove those requiring 
screw replacement. 
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Fig. 1B-20 Adjusting Tappet Clearance 

J-26860 
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Fig. 1B-21 Checking Adjusting Screw Position 

(7) Turn crankshaft 360° and stop at TDC. Distrib- 

utor rotor should now be pointing 180° opposite mark 
stamped on edge of distributor body. 

(8) Perform clearance check, clearance adjustment 

and screw position check on following valve tappets: 
(a) Exhaust valve tappets for cylinders 2 and 4. 
(b) Intake valve tappets for cylinders 3 and 4. 

(9) Remove tappets requiring adjusting screw re- 
placement. Refer to Tappet Replacement. 

NOTE: Five sizes of adjusting screws are available. 
They are identified by grooves on the end of the screw 

opposite the wrench socket. 

(10) Install cylinder head cover, using replacement 

gaskets. 

(11) Install distributor cap, install harness clip to 
cylinder head cover and install ignition wires to spark 
plugs. 

(12) Install TAC flexible hose. 

Valves 

NOTE: The following procedures apply only after the 
cylinder head has been removed from the engine. If head 
has not been removed, refer to Cylinder Head Removal. 

(1) Fabricate wooden fixture as shown in figure 1B- 

22. Attach fixture with 3/8 x 4 3/4 inch screws and nuts 

to bottom of head to hold valves against seats while 

springs are compressed. 
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Fig. 1B-22 Cylinder Head Fixture Fabrication 

(2) Compress valve spring with Spring Compressor 

J-26809 (fig. 1B-23). Remove valve locks, retainers, 

springs and oil deflector. 
(3) Remove valves and place in rack in same order 

as removed from cylinder head. 

Cleaning and Inspection 

(1) Clean all carbon buildup from combustion 
chambers, valve ports, valve stems and head. 

(2) Clean all dirt and gasket cement from cylinder 

head machined surface. 

NOTE: Do not use carbon brushes intended for cast 
iron heads. Use a softer brush specifically made for 
aluminum. Use a razor blade scraper to remove final 
traces of material. 

(3) Inspect for cracks in combustion chambers and 

valve ports. 
(4) Inspect for cracks in gasket surface at each cool- 

ant passage. 
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Fig. 1B-23 Compressing Valve Springs 

(5) Inspect valves for burned, cracked or warped 

heads. Inspect for scuffed or bent valve stems. Replace 
valves displaying any of this damage. 

Valve Refacing 

NOTE: Only INTAKE valves may be refaced. Do not 
reface exhaust valves. If damaged, replace them. 

Use a valve refacing machine to reface intake valves. 
After refacing, the face width must not exceed 3.5 mm 
(fig. 1B-24). 

70623 

Fig. 1B-24 Valve Face Width 

NOTE: When a valve is refaced, it is necessary to re- 
place the tappet adjusting screw to obtain correct cam 

lobe-to-tappet clearance. 

Valve Seat Refacing 

Install a pilot of the correct size in the valve guide and 
reface the valve seat to the specified angle with a dress- 
ing stone. Remove only enough metal to provide a 
smooth finish. 

Use tapered stones to obtain the specified seat 
widths. 

Control seat runout to 0.03 mm. 

Valve Stem Oll Seal Replacement 

A polyacrylate rubber valve stem oil seal is installed 
on each valve stem to prevent valve train lubricating oil 

from entering the combustion chamber through the 
valve guides. Replace oil seals whenever valve service is 
performed or whenever oil seals are defective. 

Valve stem oil seal replacement requires removal of 
valve springs. Refer to Valve Springs for procedure. 

Valve Guides 

Valve guides are an integral part of the cylinder head 
and are not replaceable. 

Valve Stem-to-Guide Clearance 

Valve stem-to-guide clearance may be checked by ei- 
ther of the following methods. 

Preferred Method: 

© Use a dial indicator to measure lateral movement of 
valve stem with valve installed in guide and even 

with end of guide (fig. 1B-25). Dial indicator reading 
should not exceed 0.8 (0.081 inch) for intake valves 

and 1.0 mm (0.039 inch) for exhaust valves. 

DIAL 
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Fig. 1B-25 Checking Valve Stem Clearance with Dial Indicator 
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Alternate Method: 

(1) Remove valve from head and clean valve guide 

with solvent and bristle brush. 
(2) Insert telescoping gauge into valve guide ap- 

proximately 3/8-inch from valve spring side of head (fig. 

1B-26) with contacts crosswise to head. Measure tele- 

scoping gauge with micrometer. 
(3) Repeat measurement with contacts lengthwise 

to cylinder head. 
(4) Compare valve guide diameter with valve stem 

diameter listed in Specifications. Measurements must 
not differ by more than 0.077 mm. 

GAUGE 
VALVE 
GUIDE 

Fig. 1B-26 Measuring Valve Guide with Telescoping Gauge 

Valve Installation 

(1) Thoroughly clean valve stems and valve guide 

bores. 
(2) Lightly lubricate stem and install valve in valve 

guide from which it was removed. 
(3) Install replacement valve stem oil deflector on 

valve stem. 

(4) Position valve springs (two per valve) and re- 
tainer on valve stem. 

NOTE: The closed coil of the small spring and the 
color-coded end of the large spring face the head. 

(5) Compress springs with compressor tool and in- 
stall locks. Release tool. 

(6) Tap valve springs from side-to-side to be certain 
springs are properly seated on cylinder head. 

Valve Springs 

Valve Spring and Oll Seal Removal 

NOTE: This procedure applies only when the head is 
installed on the engine. If the head is removed from the 

engine, refer to Valves. 

The valve springs are held in place on the valve stem 
by a retainer and a pair of conical locks. The locks can be 
removed only by compressing the springs. 

(1) Remove camshaft. Refer to Camshaft Removal. 
(2) Remove tappets. 

(3) Loosely install nut to one stud adjacent to each 

bearing. 

(4) Remove TAC 

assembly. 
(5) Remove spark plug. 
(6) Install air adapter in place of spark plug. 

vacuum motor and valve 

NOTE: An adapter can be made by welding an air hose 
connector to the body of a spark plug from which the 

porcelain has been removed. 

(7) Connect air hose to adapter and maintain at 

least 90 psi in cylinder to hold valves against their seats. 
(8) Place 13/16-inch socket on each retainer and 

strike with hammer to loosen valve locks. 
(9) Use Valve Spring Compressor J-26809 to com- 

press springs (fig. 1B-23). Remove locks. 
(10) Remove retainer and springs. 

(11) Remove oil seal using Valve Stem Oil Seal Re- 

mover J-26854 (fig. 1B-27). 

Fig. 1B-27 Removing Valve Stem Oli Seal 

Valve Spring Tension Test 

Use Valve Spring Tester J-8056 to test each valve 
spring for specified tension value (fig. 1B-28). Replace 
springs that are not within specifications. 

Oil Seal and Valve Spring Installation 

(1) Use Valve Stem Oil Seal Installer J-26811 to 
gently press oil seal onto valve stem (fig. 1B-29). Use 
small mirror to observe position of oil seal on valve 
stem. One-sixteenth inch of bevel should be visible when 
seal is properly installed (fig. 1B-30). 

CAUTION: Install deflector carefully to avoid damage 
from sharp edges of the valve lock grooves. 

(2) Install springs and retainer. 
(83) Compress springs with Valve Spring Com- 

pressor J-26809 and insert valve locks. Release tool and 

remove. 
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Fig. 1B-30 Oil Seal Position 

tens INTAKE AND EXHAUST MANIFOLDS 

The intake manifold is mounted on the left side of the 
Fig. 1B-28 Valve Spring Tester cylinder head (fig. 1B-31). A one-piece gasket is used 

between the manifold and the head. The cast-aluminum 
manifold contains a hot-water passage which prevents 
condensation of fuel vapor. A fitting adjacent to cylinder 
number 3 carries air from the Air Guard pump into 
passages leading to the exhaust ports in the head. The 
EGR valve mounts on a boss below the carburetor 
mounting pad. 
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Fig. 1B-29 Installing Valve Stem Oll Seal 

NOTE: Tap springs from side-to-side to be certain renal v7, NG 
springs are properly seated on cylinder head. INTAKE SaRAURETOR 

: MO 
(4) Disconnect air hose, remove adapter and install et ee 

spark plug. Tighten spark plug to 30 newton-meters (22 ce eat 

foot-pounds) torque. 
(5) Install tappets. © Oy, = 

(6) Install camshaft. Refer to Camshaft . MOUNTING 

Installation. PAD 

(7) Install cylinder head cover and replacement ee 

gaskets. 

(8) Install TAC vacuum motor and valve assembly. Fig. 1B-31 Intake Manifold 



1B-16 ENGINES 

The cast-iron exhaust manifold is mounted on the 
right side of the cylinder head (fig. 1B-32). A steel tube 
carries exhaust gases from the exhaust manifold, behind 
the head to the EGR valve on the intake manifold. 
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Fig. 1B-32 Exhaust Manifold 

Intake Manifold 
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Removal 

(1) Drain cooling system. 

(2) Disconnect EGR tube from exhaust manifold. 
Remove screw from tube clamp. 

(3) Remove air cleaner and disconnect TAC vacuum 
hose. 

(4) Disconnect fuel line at carburetor. 
(5) Disconnect fuel return line from filter. 
(6) Disconnect and plug fuel line tube at chassis 

rail. 

(7) Disconnect accelerator cable. 

(8) Disconnect air hose from diverter valve. 
(9) Disconnect vacuum hose from power brake 

booster, if equipped. 
(10) If equipped with air conditioning, loosen com- 

pressor mounting bracket. 
(11) Remove fuel pump screws and remove pump. 
(12) Disconnect water inlet and outlet hoses from 

manifold. 

(18) Disconnect all canister hoses from carburetor. 
(14) Disconnect throttle solenoid, PCV solenoid and 

electric choke wires. 
(15) Disconnect coil primary and secondary wires. 
(16) Remove manifold bracket lower screw. 
(17) Disconnect PCV hose at block. 
(18) Remove manifold nuts. Remove lift brackets 

and manifold. 
(19) Remove gasket. 

Installation 

(1) Install gasket. 
(2) Install manifold, lift brackets and nuts. Do not 

tighten. 
(8) Connect EGR tube to exhaust manifold. 

(4) Tighten intake manifold nuts to 24 newton-me- 
ters (18 foot-pounds) torque. 

(5) Install bracket lower screw and tighten to 41 
newton-meters (30 foot-pounds) torque. 

(6) Connect fuel line at sill. 
(7) Install fuel pump using replacement gasket. 
(8) Tighten air conditioning compressor mounting 

bracket, if equipped. 
(9) Connect fuel line to carburetor. 

(10) Connect fuel return line to filter. 
(11) Connect wires to solenoids and choke. 
(12) Install throttle cable. 
(13) Install EGR tube clamp screw. 
(14) Connect coil wires. 

(15) Connect intake manifold water hoses. 
(16) Connect hose to diverter valve. 

(17) Connect power brake booster vacuum hose. 
(18) Connect canister hoses to carburetor. 
(19) Install air cleaner and TAC components. 
(20) Install radiator drain plug and fill cooling 

system. 

(21) Run engine for 8 minutes. Check coolant level. 
Check for leaks. 

Exhaust Manifold Replacement 

(1) Remove TAC cold air induction manifold, vac- 
uum motor and valve assembly and flexible hoses. Dis- 
connect vacuum line. 

(2) Disconnect EGR tube. 
(3) Disconnect exhaust pipe from manifold. 
(4) Remove manifold-to-head nuts and washers. 
(5) Remove manifold and gasket. 
(6) Clean gasket surfaces of head and manifold. 
(7) Install replacement gasket to studs on head. 

(8) Transfer shroud assembly from original mani- 
fold to replacement manifold. 

(9) Install manifold to head and loosely install nuts 
and washers. 

(10) Attach EGR tube to manifold. Tighten manifold 
nuts to 24 newton-meters (18 foot-pounds) torque. 

(11) Attach exhaust pipe to manifold and tighten. 
(12) Install cold air induction manifold, vacuum mo- 

tor and valve assembly and flexible hoses. 
(18) Connect TAC vacuum line. 

CYLINDER HEAD AND COVER 

Cover Replacement 

(1) Disconnect and remove flexible TAC hose. 
(2) Remove PCV valve from grommet in cylinder 

head cover. 
(3) Disconnect ignition wires from spark plugs. Dis- 

connect harness clip from cylinder head cover. 
(4) Remove cylinder head cover nuts and washers. 
(5) Strike cover with rubber mallet to break loose 

from head. 
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(6) Clean gasket material from head and cover. In- 
spect cover for cracks. 

(7) Install end pieces in grooves of bearing caps at 
both ends of head (fig. 1B-33). Be sure end pieces fit into 
slots of side pieces. Apply AMC Gasket-in-a-Tube or 
equivalent to all joints. 

(8) Position side pieces of replacement gasket set 
over studs on head. 

Fig. 1B-33 Cylinder Head Cover Gasket Installation 

(9) Install cylinder head cover. Be careful to not 
disturb gaskets. 

(10) Install reinforcement strips, retaining nuts and 

washers. Tighten nuts to 5.7 newton-meiers (50 inch- 

pounds) torque. 

(11) Install PCV valve to cover. 

(12) Connect ignition wires to spark plugs. Connect 

clip to cylinder head cover. 
(13) Install TAC hose to TAC valve assembly. 

(14) Attach TAC flexible hose to air cleaner. Attach 

TAC vacuum hose. 

Cylinder Head Removal 

(1) Drain radiator. 
(2) Remove air cleaner, TAC vacuum motor and 

valve assembly and flexible hoses. 

(3) Disconnect upper radiator hose from radiator. 

(4) Loosen clamp and remove bypass hose from bot- 

tom of thermostat housing. 

(5) Loosen and remove accessory drive belts. 

(6) If equipped with air conditioning, loosen com- 

pressor mounting bracket. 

(7) Remove camshaft drive belt guard. 

(8) Loosen and remove camshaft drive belt. 

(9) Loosen air pump and remove belt. 

(10) Remove fan, spacer and pulley. 

(11) Remove air pump pivot screw and remove air 

pump. 
(12) Remove alternator pivot screw. Do not dis- 

connect alternator harness. 
(13) Remove air pump front bracket. 

(14) Disconnect exhaust pipe from manifold. 
(15) Disconnect air hose from diverter valve. 
(16) Disconnect heater hose from rear of head. 

(17) Remove EGR tube-to-bellhousing screw. 
(18) Disconnect following wires: 

(a) Temperature Sender 
(b) Oil Pressure Sender 

(c) Electric Choke 
(d) Throttle Solenoid 

(e) PCV Valve Solenoid 
(f) Distributor Primary 
(g) Ignition Secondary to Coil 

(19) Disconnect fuel line at bottom of intake mani- 

fold bracket. 
(20) Remove screw at bottom of intake manifold 

bracket. 

(21) Disconnect accelerator cable. 

(22) Disconnect vacuum hose from power brake 
booster, if equipped. 

(23) Disconnect fuel return line from filter. 
(24) Disconnect intake manifold water inlet and out- 

let hoses. 

(25) Disconnect canister-to-carburetor hoses from 

carburetor. 

(26) Disconnect PCV hose at block. 

(27) Remove cylinder head cover. 
(28) Loosen and remove cylinder head screws. Follow 

reverse order of head tightening sequence shown in fig- 

ure 1B-34. 

(29) Break head loose from block. 
(380) Remove head with manifolds and carburetor 

attached. 

(81) Clean fluid from cylinders. 

Head Cleaning and Inspection. 

(1) Thoroughly clean machined surfaces of cylinder 

head and block. Remove all dirt and gasket cement. A 
scraper and acetone are recommended. 

(2) Vacuum gasket material from cylinder bores. 

(8) Remove carbon deposits from combustion cham- 
bers and tops of pistons. 

(4) Use straightedge and feeler gauge to check flat- 

ness of cylinder head and block mating surfaces. Refer 
to Specifications. 

NOTE: The head may not be milled or ground. 

(1) Install locating dowels in head. 
(2) Install head to block using replacement gasket. 

Follow screw torque sequence shown in figure 1B-34. 
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Tighten screws to 88 newton-meters (65 foot-pounds) 
torque. After engine is assembled, refer to Head 

Retorque. 
(3) Connect exhaust pipe to manifold. 
(4) Install intake manifold bracket-to-block screw. 

(5) Connect fuel line at bracket. 
(6) Connect fuel return line to filter. 

(7) Connect PCV hose to block. 

(8) Connect water inlet and outlet hoses to intake 

manifold. 
(9) Connect carburetor-to-canister hoses to 

carburetor. 
(10) Connect vacuum hose to power brake booster, if 

equipped. 

(11) Install air hose to diverter valve. 

(12) Install heater hose to rear of head. 
(18) Install EGR tube clamp screw. 
(14) Install harness in clip at rear of head and con- 

nect following wires: 
(a) Temperature Sender 
(b) Oil Pressure Sender 

(c) Electric Choke 
(d) Throttle Solenoid 

(e) PCV Valve Solenoid 
(f) Distributor Primary 

(g) Ignition Secondary to Coil 
(15) Connect accelerator cable. On automatic trans- 

mission, adjust throttle valve linkage. 
(16) Install alternator and air pump front bracket. 
(17) Position alternator and install pivot screw. Do 

not tighten. 

(18) Install air pump. Do not tighten. 
(19) Install camshaft drive belt. Refer to Camshaft 

Drive Belt for procedure. 
(20) Install belt guard. 
(21) Drape alternator and air pump belts over pulley. 

Install fan, spacer and pulley. 
(22) Tighten air pump belt. 
(23) Tighten alternator belt. 

(24) Install and tighten accessory drive belts. 
(25) Tighten air conditioning compressor mounting 

bracket, if equipped. 
(26) Install radiator drain plug. 

(27) Install coolant. 
(28) Temporarily install cylinder head cover and re- 

tain with 2 nuts on each side. 
(29) Plug TAC vacuum hose. 
(30) Start engine and warm up for 5 minutes. 
(31) Retorque head. Refer to Head Retorque for 

procedure. 
(32) Install air cleaner, TAC vacuum motor and 

valve assembly and flexible hoses. 

Head Retorque 

Perform this procedure at intervals outlined in the 
Mechanical Maintenance Schedule and after head 
installation. 

70624 

Fig. 1B-34 Head Torque Sequence 

NOTE: Engine must be at operating temperature. 

(1) Remove TAC flexible hose. 
(2) Disconnect ignition wire clip and PCV hose from 

cylinder head cover. 
(3) Disconnect ignition wires from spark plugs. 
(4) Remove cylinder head cover. 
(5) Remove gaskets and seals from head. Clean gas- 

ket from cover. 
(6) Follow head torque sequence shown in figure 

1B-34. Loosen screw number 1 1/8 turn. Tighten to 108 

newton-meters (80 foot-pounds) torque. Proceed to 

screw number 2 and repeat procedure for each screw. 
(7) Install replacement side gaskets and end seals. 
(8) Apply AMC Gasket-in-a-Tube, or equivalent, to 

all joints. 
(9) Install cylinder head cover and tighten. 

(10) Install PCV hose. 
(11) Install TAC hose. 
(12) Connect ignition wires to spark plugs and install 

clip. 

LUBRICATION SYSTEM 

General 

An internal-external tooth positive displacement oil 
pump is mounted on the front end of the crankshaft (fig. 
1B-35). The pump draws oil through the screen and inlet 
tube in the sump. Oil is forced between the driven and 
idler gears of the oil pump and through the outlet into a 
gallery on the left side of the block. Oil is routed to the 
inlet side of the full-flow oil filter. Filtered oil passes out 
of the center of the oil filter into a main gallery running 
the entire length of the block. 

Galleries extend from the main gallery to each of the 
five crankshaft main bearings. The crankshaft is drilled 
internally to deliver oil from the main bearings to the 
connecting rod bearings. The center main bearing (No. 3) 
is not drilled. Connecting rod bearing throwoff lubri- 
cates the cylinder bores and pistons. 
A gallery extends up the middle of the engine block 

into the head. An oversize head screw bore is used as a 
channel. A gallery running the length of the head carries 
oil to the five camshaft bearings. The front camshaft 
bearing journal supplies oil to the oil pipe running above 
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Fig. 1B-35 Lubrication System 

the camshaft. Holes in the oil pipe spray oil to lubricate 
the camshaft lobes, tappets, fuel pump eccentric and 
distributor drive gear. Drains in the head direct oil back 

to the oil pan. 

Oil Filter 

A full-flow oil filter, mounted on the right side of the 
engine, is accessible through the hood opening. A safety 
valve in the filter permits oil to bypass the filtering 

element in the event that the filter becomes clogged with 

dirt or sludge (fig.1B-36). 

CAUTION: It is important that the correct type filter 

is installed. Use only replacement filters that have a 

built-in bypass valve. 

Use Tool J-22700 to remove the oil filter. Before instal- 

ling replacement filter, clean mounting surface on en- 

gine block. Apply a thin film of oil to the filter gasket. 

Install the filter until gasket contacts seat. Tighten an 

additional 3/4 turn, by hand only. Operate engine at a 

fast idle and check for leaks. 

ANTI-DRAINBACK 
DIAPHRAGM 

OIL INLET 
HOLES 

PAPER ELEMENT 

OIL OUTLET FILTER BYPASS 
VALVE 
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Fig. 1B-36 Ol Filter 
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Oil Pump 

The oil pump on the AMC four-cylinder engine is 

different from other AMC oil pumps in several ways. It 
is driven directly by the crankshaft which means that it 
turns twice as fast as distributor-driven oil pumps. The 
oil pump consists of two gears, one with internal teeth 
and one with external teeth (fig. 1B-37). 

RELIEF 
VALVE 
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v DRIVE GEAR 
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Fig. 1B-37 Oil Pump Gears 

The center gear is driven by the crankshaft. The outer 
gear is driven by the inner gear. Oil is pulled into the 
pump from the oil pickup tube, forced past the crescent- 
shaped area and out the outlet port. A pressure relief 
valve bleeds excess pressure back to the inlet side of the 

pump (fig. 1B-38). 

CALIBRATED SPRING 

EXCESS 
PRESSURE 

CLOSED OPEN 
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Fig. 18-38 Rellef Valve Operation 

Oll Pump Removal 

(1) Remove fan shroud. 
(2) Raise car and support on support stands. 
(3) Loosen crankshaft pulley screws but do not 

remove. 
(4) Loosen power steering pump and remove belt. 
(5) Loosen air conditioning compressor drive belt, if 

equipped. 
(6) Loosen alternator and remove belt. 

(7) Remove pulley screws and remove pulley. 
(8) Attach Crankshaft Sprocket Holding Wrench 

J-26867 using all pulley screws. 
(9) Remove crankshaft screw. 

(10) Remove camshaft drive sprocket from 

crankshaft. 
(11) Remove oil pump screws and front oil pan 

screws. 
(12) Remove oil pump. Pry in slots provided with 

large screwdriver (fig. 1B-39). 

(13) Remove gasket. 

(14) Remove crankshaft seal. 

Fig. 1B-39 Oli Pump Removal 

Oll Pump Installation 

(1) Install gasket and trim edges. 
(2) Turn crankshaft to position oil pump lugs either 

vertically or horizontally for ease of aligning with pump. 
(3) Cut off oil pan gasket flush with front of block 

and discard. 
(4) Apply marking material to lugs on crankshaft. 

(5) Carefully tap oil pump into position as far as 

possible. 
(6) Remove pump and observe markings. Orient 

pump gears accordingly. 
(7) Apply silicone material to pump sealing surface. 
(8) Apply silicone material to edges of pump and oil 

pan. 
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(9) Install pump. Tighten screws to 9.8 newton-me- 
ters (87 inch-pounds) torque. 

(10) Install replacement crankshaft seal using Tool 
J-26877. 

(11) Install camshaft drive sprocket. Be sure pin 
aligns with hole. 

(12) Install crankshaft screw. 

(13) Remove holding tool. 
(14) Hang camshaft drive belt from sprocket. Install 

crankshaft accessory drive pulley. Be sure pin aligns 
with hole. 

(15) Install camshaft drive belt. Refer to Camshaft 
Drive Belt for installation and timing procedure. 

(16) Install belt guard. 

(17) Install accessory drive belts and tighten. 
(18) Install shroud. 

(19) Remove support stands and lower car, 

Rellef Valve Replacement 

Removal 

(1) Remove relief valve body from oil pump. 
(2) Remove spring and piston from oil pump if they 

did not come out with valve body. 

Installation 

(1) Install spring and piston into valve body. 
(2) Install valve body to oil pump using replacement 

gasket. Tighten to 47 newton-meters (35 foot-pounds) 
torque. 

Front Oil Seal 

The front oil seal prevents oil leakage between the 
crankshaft nose and the oil pump housing. 

Removal 

(1) Remove accessory drive belts. 

(2) Remove camshaft drive belt guard. 

(8) Remove accessory drive pulley. 

(4) Loosen camshaft belt tensioner and remove 
drive belt. 

(5) Remove camshaft drive sprocket from crank- 
shaft using Crank Pulley Holding Wrench J-26867. 
Leave sprocket attached to wrench for assembly. 

(6) Pry front oil seal from oil pump recess using 
Front and Rear Seal Remover J-26868 (fig. 1B-40). 

(1) Lubricate inner lip of seal with clean engine oil. 
Do not apply sealant to outer edge of seal. 

(2) Drive seal into pump recess using Front Oil Seal 
Installer J-26877. Drive seal completely into recess (fig. 

1B-41). 

J-26868 

Fig. 1B-40 Removing Front Oll Seal 

Fig. 1B-41 Installing Front Oli Seal 

(3) Install camshaft belt drive sprocket. Roll pin in 
crankshaft must align with hole in pulley. Torque crank- 
shaft to specification. Remove Holding Wrench. 

(4) Install accessory drive pulley. Roll pin in drive 
belt sprocket must align with hole in accessory pulley. 

(5) Install camshaft drive belt. Refer to Camshaft 
Drive Belt for procedure. 

(6) Install belt guard. 

(7) Install acccessory drive belts and tighten to 
specification. 
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Oll Pan 

(1) Raise car and support with support stands. 
(2) Drain oil. When oil is drained completely, install 

drain plug. 
(3) Install lifting device to engine. 
(4) Remove engine bracket-to-cushion nuts. 
(5) Loosen strut and bracket screws. 
(6) Raise engine approximately 2 inches. 

(7) Remove crossmember-to-sill attaching parts. 

(8) Remove steering gear idler bracket. 
(9) Pry crossmember loose and insert wooden 

blocks between crossmember and sill on both sides. 
(10) Remove oil pan. 
(11) Scrape gasket from block. 

(1) Cement replacement oil pan gaskets side to 

block. 
(2) Install replacement front and rear seals. Apply 

AMC Gasket-in-a-Tube, or equivalent, to joints between 

side gaskets and end seals. 

(3) Install oil pan. Tighten side screws to 7.9 new- 

ton-meters (70 inch-pounds) torque. Tighten end screws 

to 10.2 newton-meters (90 inch-pounds) torque. 

(4) Install crossmember to sills. 
(5) Tighten strut rod bracket screws. 
(6) Lower engine onto support cushions. 
(7) Install and tighten engine cushion nuts. 
(8) Remove support stands and lower car. 
(9) Fill oil pan with clean oil to mark on indicator. 

(10) Start engine and check for leaks. 

CONNECTING ROD AND PISTON ASSEMBLY 

Replacement 

NOTE: The following procedure is used to service con- 

necting rod and piston assemblies with engine in the car. 

Removal 

(1) Remove head. Refer to Cylinder Head for 

procedures. 

(2) Position pistons two at a time near bottom of 

stroke and remove ridge from top of cylinder walls with 

ridge reamer. 

(3) Remove oil pan. Refer to Oil Pan for procedures. 

(4) Mark connecting rods and bearing caps with cyl- 

inder number. 

(5) Remove bearing caps and inserts. 

(6) Remove connecting rod and piston assemblies 

through top of cylinder bores. 

NOTE: Be careful that connecting rod studs do not 

scratch the connecting rod journals or cylinder walls. 

Short pieces of rubber hose slipped over the studs will 

provide protection during removal. 

(1) Clean cylinder bores thoroughly. Apply light 

film of clean engine oil to bores with clean, lint-free 

cloth. 

(2) Position piston rings on pistons. Refer to Piston 

Rings for installation procedure. 

(3) Lubricate piston and rings with clean engine oil. 

(4) Use Piston Installer J-26836 to install con- 

necting rod and piston assemblies through top of cylin- 

der bores (fig. 1B-42). Arrow on piston top faces foward. 

ARROW 
POINTS TO 
FRONT OF 

ENGINE 

AAAS 

Fig.1B-42 Piston Installation 

NOTE: Be careful that connecting rod studs do not 

scratch the connecting rod journals or cylinder walls. 

Short lengths of rubber hose slipped over the studs will 

provide protection during installation. 

(5) Install connecting rod bearing caps and inserts. 

Observe cylinder number markings made earlier. Also 

observe projections on connecting rod and cap. These 

projections must face front of engine (fig. 1B-48). 

(6) Install oil pan. Refer to Oil Pan for procedures. 

(7) Install cylinder head. Refer to Cylinder Head for 

procedures. 

NOTE: Retorque cylinder head screws retorque after 

engine warm-up. 

CONNECTING RODS 

The connecting rods are forged steel and have bearing 

inserts at the crankshaft journal end. Bearing inserts 

are steel-backed lead alloy. Piston pins are free-floating 

and are retained in the pistons by clips. 
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Fig. 1B-43 Connecting Rod and Cap 

Misaligned or bent connecting rods cause abnormal 
wear on pistons, piston rings, cylinder walls, connecting 

rod bearings and crankshaft journals. If wear patterns 
or damage to any of these components indicate the prob- 
ability of a misaligned connecting rod, check rod align- 

ment. Replace misaligned or bent rods. 

NOTE: Connecting rods are serviced in balanced sets of 
four only. If one rod is replaced, all must be replaced. 

Side Clearance Measurement 

Slide snug-fitting feeler gauge between connecting rod 
and crankshaft rod journal flange. Replace connecting 
rod if side clearance is outside specification. 

Connecting Rod Bearings 

The connecting rod bearings are steel-backed lead 
alloy. 

Connecting rod bearings are serviced only in the sizes 
listed in the Connecting Rod Bearing sizes chart. Selec- 
tive fitting is not possible. Bearings are identified by the 
step number stamped on the back. 

Connecting Rod Bearing Sizes” 

Identification Size 

Step 01 Standard 

Step 02 

Step 03 

Step 04 

0.25 mm Undersize 

0.50 mm Undersize 

0.75 mm Undersize 

70736 

Removal 

(1) Drain engine oil. 
(2) Remove oil pan and gaskets. 
(3) Mark connecting rod bearing caps with cylinder 

number for identification at installation. 

(4) Rotate crankshaft as required to position two 
connecting rods at a time at bottom of stroke. 

(5) Remove connecting rod bearing cap. Remove 
lower bearing insert. 

(6) Remove upper bearing insert by rotating it out 
of connecting rod. 

Inspection 

(1) Clean inserts. 

(2) Inspect linings and backs of inserts for irregular 
wear pattern. Note any scraping, stress cracks or dis- 
coloration (fig. 1B-44). If bearing has spun in rod, re- 

place bearing and connecting rod and inspect crankshaft 
journal for scoring. 

(3) Inspect for material imbedded in linings which 
may indicate piston, distributor gear or oil pump gear 
problems. Figures 1B-45 and 1B-46 show common score 
patterns. 

(4) Inspect fit of bearing locking tab in rod cap. If 
inspection indicates that insert may have been caught 

between rod and rod cap, replace upper and lower bear- 
ing inserts. 

(5) Inspect insert in area of locking tab. Abnormal 
wear indicates bent tabs or improper installation of 
inserts (fig. 1B-47). 

(6) Replace bearing inserts that are damaged or 
worn. 
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Fig. 1B-44 Connecting Rod Bearing 
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Fig. 1B-45 Scoring Caused by Insufficient Lubrication 
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Fig. 1B-47 Locking Tab Inspection 

Measuring Bearing Clearance with Plastigage 

(1) Wipe journal clean. 
(2) Lubricate upper insert and install in rod. 
(8) Install lower insert in bearing cap. Lower insert 

must be dry. Place a strip of Plastigage across full width 
of lower insert at the center of bearing cap. 

(4) Install bearing cap to connecting rod and tighten 
nuts to 55 newton-meters (41 foot-pounds) torque. 

NOTE: Do not rotate crankshaft. Plastigage will shift, 
resulting in inaccurate reading. 

NOTE: Plastigage must not crumble in use. If brittle, 
obtain fresh stock. 

(5) Remove bearing cap and determine amount of 
clearance by measuring the width of the compressed 
Plastigage with the scale on Plastigage envelope (fig. 1B- 
48). 

NOTE: Plastigage should maintain the same size 
across the entire width of the insert. If size varies, it 
may indicate a tapered journal, bent connecting rod or 

dirt trapped between the insert and rod. 

COMPRESSED 
PLASTIGAGE 
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Fig. 1B-48 Bearing Clearance Measurement with Plastigage 

(6) If correct clearance is indicated, proceed to 
Installation. 

(7) If oil clearance exceeds specification, grind 
crankshaft to accept undersize bearings. 

Measuring Bearing Clearance with Micrometer 

(1) Wipe connecting rod journal clean. 
(2) Use micrometer to measure maximum diameter 

of rod journal at four points. Take two readings 90° 
apart at each end of journal. 

(8) Check for taper and out-of-round condition. Re- 
fer to Specifications. If any rod journal is not within 
specifications, the crankshaft must be replaced. 

(4) If journal diameter is outside specification, 
grind to accept undersize bearing. 

(1) Lubricate bearing surface of each insert with 
clean engine oil. 

(2) Install bearing inserts, cap and retaining nuts. 
Tighten nuts to 55 newton-meters (41 foot-pounds) 

torque. 

CAUTION: Be careful when rotating the crankshaft 
with bearing caps removed. Be sure the connecting rod 
screws do not accidentally come in contact with the rod 
journals and scratch the finish. Bearing failure would 
result. Short pieces of rubber hose slipped over the con- 
necting rod screws will provide protection during 
installation. 

(3) Install oil pan using replacement gaskets and 

seals. Tighten drain plug securely. 
(4) Fill crankcase with clean oil to specified level. 
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PISTONS 

Aluminum alloy pistons are used. The pistons are 
grooved to accept three piston rings: two compression 
rings and one three-piece oil control ring. 

The piston pin bore is offset to the centerline of the 

piston to place it nearer the thrust side, minimizing 
piston slap. 

An arrow on the top surface of the piston ensures 

correct installation in the bore. The arrow must point 
toward the front of the engine (fig. 1B-49). 

ARROW MUST POINT 

TOWARD FRONT 
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Fig. 1B-49 Pistons Correctly Positioned In Bores 

Piston Fitting 

Micrometer Method 

(1) Measure inside diameter of cylinder bore at a 

point 68.1 mm below top of bore. 

(2) Measure outside diameter of piston at a point 9.9 

mm from bottom of piston, 90° to pin bore. 

(8) The difference between cylinder bore diameter 
and piston diameter is piston-to-bore clearance. 

Piston Rings 

The top compression ring is nodular iron. The second 
compression ring is cast iron. The oil control ring is a 
one-piece cast iron design with a spring expander. 

Ring Fitting 

Piston ring groove dimensions are shown in figure 1B- 
50. 

(1) Clean carbon from all ring grooves. Oil drain 
openings in oil ring grooves and pin boss must be open. 
Do not remove metal from grooves or lands. This will 
change ring groove clearances and will damage ring-to- 

land seating. 
(2) Check ring side clearance with feeler gauge fit- 

ted snugly between ring land and ring. Rotate ring in 
groove. It must move freely at all points (fig. 1B-51). 
Refer to Specifications for correct ring side clearance. 

GROOVE ———EEEE 
DIAMETER 

GROOVE 1 

—~—t— GROOVE 2 

GROOVE 3 

GROOVE DIAMETER GROOVE WIDTH 

GROOVE 1 7.830 to 7.810 cm 2.02 to 2.04 mm 

7.770 to 7.750 cm GROOVE 2 

GROOVE 3 

Fig. 1B-50 Piston Ring Groove Dimensions 
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Fig. 1B-51 Ring Side Clearance 

(3) Place ring in bore and push down with inverted 
piston to position near lower end of ring travel. Measure 
ring gap (joint clearance) with feeler gauge fitting 
snugly in ring opening (fig. 1B-52). 

Installation 

(1) Install oil control ring expander (fig. 1B-53). In- 
stall one-piece oil control ring. Special tool is not 
required. 
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(2) Install lower compression ring using ring in- 
staller to expand ring around piston (fig. 1B-54). 

(8) Install upper compression ring using ring in- 
staller to expand ring around piston (fig. 1B-54). Ring 
gap should be 180° from lower compression ring. 

¥ 

NOTE: Make certain upper and lower compression 
rings are installed properly. Ring gap should not be 
above piston pin. Figure 1B-55 shows typical ring mark- 
ings indicating the top side of the ring. 

Of — fe 
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Fig. 1B-55 Typical Ring Markings 

Piston Pins 

Piston pins are free-floating in piston and connecting 
rod. A spring clip is snapped into a groove at each end of 
the pin bore in the piston to retain the pin. 

Removal 

Using suitable punch, pry clip out of piston. A depres- 
sion is provided for this purpose (fig. 1B-56). Be careful 
to not make burrs around the depression. 

EXPANDER 

70764 

Fig. 1B-56 Prying Pin Clip from Piston 

Pin Fitting 

(1) Inspect pin and pin bore for nicks and burrs. 
Remove as necessary. 

(2) With pin removed from piston, clean and dry 

piston pin bore and replacement piston pin. 
(3) Position pin so that pin bore is in vertical posi- 

tion. Insert pin in bore. At room temperature, pin should 
slide completely through pin bore with very little 

pressure. 
Fig. 1B-54 Compression Ring Installation (4) Replace piston and pin if pin jams in pin bore. 
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(1) Install piston pin through piston and connecting 
rod. 

(2) Install spring clip in groove at each end of pin 
bore. 

CRANKSHAFT 

The crankshaft is cast iron and is counterweighted 
and balanced. The crankshaft has eight counterweights, 
5 main bearing journals and 4 connecting rod journals. 
End thrust is controlled by the No. 3 main bearing. 

Bearing inserts are steel-backed lead alloy. The com- 
ponent parts and crankshaft are individually balanced. 

NOTE: On engines equipped with automatic transmis- 
sions, mark the torque converter and converter flexplate 
prior to removal and install in the same position. 

Service replacement crankshafts, flywheels, torque 
converters and clutch components are balanced individ- 

ually and may be replaced as required without balancing 
the complete assembly. 

Replace the crankshaft if it is damaged to the extent 
that reconditioning is not feasible. 

(1) Remove engine from car. 

(2) Remove rear crankshaft seal. 

(3) Install engine to engine stand. 

(4) Remove belt cover. 

(5) Remove accessory drive pulley. 

(6) Loosen camshaft drive belt tensioner and re- 
move belt. 

(7) Remove belt drive pulley from crankshaft using 

Crank Pulley Holding Wrench J-26867. Leave pulley at- 
tached to tool for assembly. 

(8) Remove oil pump. 

(9) Remove oil pan. 
(10) Scrape oil pan gasket from block. Acetone may 

be used to aid in removing gasket. 
(11) Remove oil pickup tube. 

(12) Mark all connecting rod bearing caps with cylin- 

der numbers. 
(18) Remove caps from two connecting rods. 

(14) Rotate crankshaft and remove remaining con- 

necting rod caps. 
(15) Remove all main bearing caps. 

(16) Remove crankshaft. 
(17) Remove and inspect crankshaft upper bearings. 
(18) Remove and inspect connecting rod upper 

bearings. 
(19) Wash replacement crankshaft in clean solvent. 
(20) Install replacement bearings in connecting rods. 

Oil each insert. 

(21) Install replacement crankshaft upper bearings. 

Oil each insert. 

(22) Install crankshaft. 

(23) Install replacement bearings in main bearing 

caps. Do not oil. 
(24) Install all main bearing caps except number 1. 

Tighten caps 2, 3, and 4 to 79 newton-meters (58 foot- 
pounds) torque. Tighten cap 5 to 64 newton-meters (47 

foot-pounds) torque. 

NOTE: Locating dowels in block ensure correct instal- 
lation position of bearing caps. 

(25) Apply Plastigage to number 1 main bearing 
journal. Install cap and tighten to 79 newton-meters (58 
foot-pounds) torque. Do not rotate crankshaft. Remove 

cap and check bearing clearance. 
(26) Oil insert and install number 1 bearing cap. 

Tighten to 79 newton-meters (58 foot-pounds) torque. 
(27) Plastigage remaining bearings, one at a time. 

Loosen only bearing cap being checked. Oil insert before 

final torquing. 

(28) Push all connecting rods up into cylinders to 

clear crankshaft rod journals. Rotate crankshaft. It 
must not bind. 

(29) Pull two connecting rods down against journals. 
(30) Apply Plastigage to journals. 
(31) Install replacement bearings in rod caps. Do not 

oil. Install caps and torque to specification. Remove caps 
and check clearance. 

(32) Oil inserts and install. Tighten nuts to 55 new- 

ton-meters (41 foot-pounds) torque. 
(83) Rotate crankshaft and pull remaining con- 

necting rods down into position. 
(34) Perform Plastigage check on remaining bearing 

journals. 
(35) Apply oil to inserts prior to final torquing. 
(36) Install replacement oil pan side gaskets. Install 

replacement front and rear seals. Apply AMC Gasket- 
in-a-Tube or equivalent to junction of side gaskets and 
end seals. 

(87) Thoroughly clean oil pickup tube. 

(38) Install pickup tube. Apply Loctite or equivalent 
to screw in main bearing cap. Crimp lockplate around 
heads of flange screws (fig. 1B-57). 

(39) Remove gasket and seal from oil pump. 
(40) Install replacement gasket and seal to oil pump. 

Lubricate lip of seal. 

(41) Install oil pump. Slots in oil pump must engage 
tabs on crankshaft. 

(42) Install oil pan. 
(43) Install camshaft belt drive sprocket. Roll pin in 

crankshaft must align with hole in pulley. Torque crank- 
shaft screw to specification. Remove Holding Wrench. 

(44) Install accessory drive pulley. Roll pin in cam- 
shaft belt drive sprocket must align with hole in ac- 
cessory pulley. 

(45) Turn crankshaft until timing mark is on TDC. 
(46) Turn camshaft to align timing mark on sprocket 

with timing pointer on cylinder head cover. 
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Fig. 1B-57 Installing Oll Pickup Tube 

(47) Install camshaft drive belt. Adjust tension. 

(48) Install belt guard. 

(49) Remove engine from stand. 
(50) Install replacement rear crankshaft seal. Lubri- 

cate lip of seal. Outside diameter requires no sealant. 

(51) Install engine in car. 

Crankshaft End Play Measurement 

The crankshaft end play is controlled at the No. 3 
main bearing insert which is flanged for this purpose. 

(1) Attach dial indicator to cylinder block adjacent 

to No. 3 main bearing (fig. 1B-58). 
(2) Pry shaft forward with flat-bladed screwdriver, 

set dial indicator push rod on face of crankshaft counter- 

weight and set to zero. 

DIAL 
INDICATOR 

NUMBER 
THREE 
MAIN 
BEARING 

Fig. 1B-58 Measuring Crankshaft End Play 

(3) Pry shaft fore and aft. Read dial indicator. End 

play is difference between high and low readings. 
(4) If end play is out of specifications, inspect 

crankshaft thrust faces for wear. If no wear is apparent, 

replace thrust bearing and check end play. If end play is 

still out of specifications, replace crankshaft. 

NOTE: When replacing the thrust bearings, pry the 

crankshaft fore and aft to align the faces of the thrust 
bearings before final torque tightening. 

Crankshaft Main Bearings 

Crankshaft main bearings are serviced only in the 
sizes listed in the Main Bearing Sizes chart. Selective 
fitting is not possible. Bearings are identified by the step 
number stamped on the back. 

Main Bearing Sizes 

Step 01 Standard 

Step 02 

Step 03 

Step 04 

0.25 mm Undersize 

0.50 mm Undersize 

0.75 mm Undersize 
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Removal 

(1) Drain engine oil. 

(2) Remove oil pan. 

(3) Remove oil pickup tube. 
(4) Remove main bearing cap and insert. 

(5) Remove lower insert from bearing cap. 

(6) Remove upper insert by loosening all of other 
bearing caps and inserting small cotter pin in crank- 
shaft oil hole. Bend cotter pin as shown in figure 1B-59. 

(7) With pin place, rotate crankshaft so that upper 
bearing insert will rotate in direction of its locking tab. 

BEND HEAD TO FOLLOW 
CONTOUR OF JOURNAL 

7/64-INCH COTTER PIN 

60763 

Fig. 1B-59 Upper Main Bearing Removal Tool 
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NOTE: Since there is no hole in the No. 3 main journal, 

use a tongue depressor or similar soft-faced tool to re- 

move the bearing (fig. 1B-60). After moving the insert 

approximately one inch, remove the insert by applying 
pressure under the tab. 

(8) In the same manner, remove remaining bear- 
ings one at a time for inspection. 

UPPER MAIN 
BEARING 
INSERT 

TONGUE 
DEPRESSOR 

Fig. 1B-60 Removing No. 3 Main Bearing Insert 

Inspection 

(1) Wipe lower insert clean and inspect for abnor- 
mal wear pattern and for dirt or metal imbedded in 
lining. A normal main bearing wear pattern is shown in 

figure 1B-61. 

NOTE: [f the crankshaft journal is scored, remove the 
engine for crankshaft repair. 

UPPER 

NO WEAR IN 
THIS AREA 

LOW AREA 
IN BEARING 

LOWER 

HEAVIER WEAR 
PATTERN ON 
LOWER BEARING 60762 

Fig. 18-61 Normal Main Bearing Wear Pattern 

(2) Inspect back of insert for fractures, scrapings or 

irregular wear pattern. 
(3) Inspect locking tabs for damage. 
(4) Replace bearing inserts that are damaged or 

worn. 

Measuring Bearing Clearance with Plastigage (Crankshaft Installed) 

NOTE: Check clearance of one bearing at a time. All 

other bearings must remain tightened. 

(1) Remove main beaing cap and insert. 

(2) Clean insert and exposed portion of crankshaft 
journal. 

(3) Place strip of Plastigage across full width of 

bearing insert. 
(4) Install bearing cap and tighten screws to 79 

newton-meters (58 foot-pounds) torque. 

(5) Remove bearing cap and determine amount of 
clearance by measuring width of compressed Plastigage 
with scale on Plastigage envelope (fig. 1B-62). The 
Plastigage should maintain the same size across the 
entire width of the insert. If size varies, it may indicate a 
tapered journal or dirt trapped behind the insert. 

NOTE: Do not rotate crankshaft. Plastigage will shift, 

resulting in inaccurate reading. Plastigage must not 

crumble. If brittle, obtain fresh stock. 

COMPRESSED 
PLASTIGAGE 
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Fig. 1B-62 Checking Main Bearing Clearance with Plastigage 

(6) If correct clearance is indicated, proceed to 
Installation. 

(7) If oil clearance exceeds specification, measure 

crankshaft journal with micrometer. If journal size is 
correct, crankshaft bore of cylinder block may be mis- 
aligned which requires cylinder block replacement or 
machining to true bore. If journal size is incorrect, re- 
place crankshaft or grind to accept suitable undersize 
bearing. 
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Measuring Main Bearing Journal with a Micrometer (Crankshaft 
Removed) 

(1) Clean main bearing journal. 
(2) Measure maximum diameter of journal with mi- 

crometer. Take two readings 90° apart at each end of 
journal. 

(3) If journal diameter is outside specification, 
grind to accept undersize bearing. 

Installation 

(1) Lubricate bearing surface of each insert with 
clean engine oil. 

(2) Loosen all main bearing caps and install main 

bearing upper insert(s). 
(3) Install main bearing cap(s) and lower insert(s). 

Tighten screws alternately to final torque. Tighten hex 
head screws to 79 newton-meters (58 foot-pounds) 
torque. Tighten socket head screws to 64 newton-meters 
(47 foot-pounds) torque. Rotate crank after tightening 
each main cap to make sure crankshaft rotates freely. 

NOTE: When installing a crankshaft kit (crankshaft 

plus bearing inserts), check each bearing for fit with 
Plastigage. 

(4) Install oil pickup tube. Apply Loctite or equiva- 
lent to screw in bearing cap. Bend locking tab around 

screw heads on flange. 
(5) Install oil pan, using replacement gaskets and 

seals. Apply AMC Gasket-in-a-Tube, or equivalent, to 
joints between seals and gaskets. 
Tighten drain plug securely. 

(6) Fill crankcase with clean oil to specified level. 

Crankshaft Rear Oli Seal 

The rear main bearing crankshaft oil seal consists of a 
single piece of neoprene with a single lip that effectively 
seals the rear of the crankshaft. 

Replacement 

(1) Remove transmission. 
(2) If equipped with manual transmission, remove 

pressure plate and flywheel. 
(8) Remove seal with Seal Remover J-26868. 
(4) Wipe lips of replacement seal with clean engine 

oil. 
(5) Drive seal into position with Installer J-26834 

(fig. 1B-68). 

NOTE: Drive seal into recess until it bottoms. When 
installed correctly, the seal is about 1/82 inch below the 
surface of the block. 

(6) Install flywheel, 
transmission. 

pressure plate and 

TOOL 
J-26834 

Pen 

Fig. 1B-63 Crankshaft Rear Oll Seal 

CYLINDER BLOCK 

Disassembly 

(1) Remove engine as outlined under Engine 
Removal. 

(2) Remove crankshaft rear oil seal. 
(3) Place engine assembly on engine stand. 

(4) Remov2 cam drive belt guard. 

(5) Remove accessory drive pulley. 
(6) Remove cam drive belt. 

(7) Remove cylinder head and manifolds as an 
assembly. 

(8) Remove water pump. 
(9) Position pistons, two at a time, near bottom of 

stroke and remove ridge at top of cylinder wall with 
ridge reamer. 

(10) Drain oil and remove oil pan and gaskets. 
(11) Remove oil pump. 
(12) Remove oil pickup tube. 
(18) Mark connecting rods and bearing caps. Remove 

bearing caps and inserts. 
(14) Remove piston and connecting rod assemblies 

through top of cylinder bores. 

NOTE: Be careful that connecting rod studs do not 
scratch the connecting rod journals or cylinder walls. 
Short pieces of rubber hose slipped over the rod studs 
will prevent damage to the cylinder bores or crankshaft. 

(15) Remove main bearing caps and inserts. 
(16) Remove crankshaft. 

Cylinder Bore Reconditioning 

Resurfacing Cylinder Bore 

CAUTION: Do not use rigid type hones to remove cyl- 
inder glaze. A slight amount of taper always exists in 
cylinder walls after engine has been in service. 



ENGINES 1B-31 

(1) Use expanding hone to true cylinder bore and to 
remove glaze for faster ring seating. Move hone up and 
down at sufficient speed to produce a uniform 60° angle 

crosshatch pattern on cylinder walls. Do not use more 
than ten strokes per cylinder (a stroke is one down-and- 
up movement). 

CAUTION: Protect engine bearings and lubrication 
system from abrasives. 

(2) Scrub cylinder bores clean with solution of hot 
water and detergent. 

(3) Immediately apply light engine oil to cylinder 
walls. Wipe with clean, lint-free cloth. 

Assembly 

(1) Install upper main beaing inserts in cylinder 
block. 

(2) Install crankshaft. 

(3) Install main bearing caps and inserts. Apply oil 
to insert before installing. Plastigage all bearings if re- 
placement bearings or crankshaft have been installed. 

(4) Clean cylinder bores thoroughly. Apply light 
film of clean engine oil to bores with clean, lint-free 

cloth. 

(5) Position piston rings on piston as outlined under 
Piston Rings. 

(6) Lubricate piston and rings with clean engine oil. 

(7) Use Piston Installer J-26836 to install con- 
necting rod and piston assemblies through top of cylin- 
der bores (fig. 1B-42). 

NOTE: Be careful that connecting rod studs do not 
scratch the connecting rod journals or cylinder walls. 
Short lengths of rubber hose slipped over the connecting 
rod studs will provide protection during installation. 

(8) Install connecting rod bearing caps and inserts. 
Observe markings made earlier. Apply oil to inserts 
before installing. 

(9) Install oil pick-up tube and replacement gasket. 
Apply Loctite or equivalent to capscrew holding bracket 
to bearing cap. Install lock plate and screws to pickup 
tube. After tightening screws, bend ears on lock plate to 
retain screws (fig. 1B-57). 

(10) Install oil pan using replacement gaskets. 
(11) Install oil pump and replacement oil seal. 

(12) Install head and replacement gasket. 
(13) Install water pump. 

(14) Install cam drive belt and adjust. 
(15) Install cam drive belt shield. 

(16) Install cylinder head cover and replacement 
gaskets. 

(17) Install intake and exhaust manifolds. Use re- 

placement gaskets. 

(18) Install engine as outlined under Engine 
Installation. 

SPECIFICATIONS 
Four-Cylinder Engine Specifications 
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Four-Cylinder Engine Specifications (Continued) 
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CMC a Ode IAEMNCES weeckGeeduqosucoguno cuone youn S sags osonUndsaGonuoeD 0.05 mm maximum (0.002 in maximum) 

Cylinder Head 

CombuUsStioniGnalMmberaV OLUIMGs etleare a ci crcl acts. cone ce overe ale at ciel sicta citttreres wiylere mattis secie 4.4 to 4.6 cm? (0.27 to 0.28 in3) 

WalVerATmanGemient. sisiirsicanpcuoxsiio ies iere ie way anew fee execler wire ousesebaler ey <ra1-< eh sneReRe ete esisasoayre sfesyarer Ms sen oiocells gee Mel Panis wa Raia [E-[E-IE-1E 

NV alVeRGUIGEsIMSIGeIE) atm @teleadicia a cr<itherc-sr cit) ateec: eens a-cele tee eids6 a» sale te etene-iahie diene avecaaenquouays 0.9000-0.9022 cm (0.3543-0.3552 in) 

Valve Stem to Guide Clearance (diametral) 

UGE ICC goa se cate sons rake cron wrov ences o-sSterdy ws Suet annie bs eicasie eles e Soewenairaaiiei co aueeeneee els: Moser caevan cis 0.067 to 0.030 mm (0.0026 to 0.0012 in) 

Bex nUS Coemereaenctoe swencd a nxeasu eee exces: yasaeca Sted tie cieieeecc.slaghrerorane sis) sce atdrorenershers oie vie elevate 0.077 to 0.040 mm (0.0030 to 0.0016 in) 

UTA RV GIVE SC AtEANM UC at ous te esi solcaiipan6)-=. areata yeiceigeiioya feve, wisuavtenct sy wiles c, lense rai eustae oyeheyers unite uece fer o% wx asiectovs in seitassetia le ca gauemenen epsieueeeuccinged eK 45° 

EXIWbaUistaVaivelLsed CANTO Cur urs aneusloaeiecohe rs is sisilena: cus tin. reas ielelions, svemetenerererereRe eRe arene sete Mare) cys: ae.eie) Mahe re, wie ietearclls Ieee eetcmere le 45° 

Valve Seat Width 

PGR youre fe ccticces oh arb (eh. 5. nachreiulle este, pu 8 sas Sw a acy a: &1yu 6liBL Ona erie: 0.10, ile) Wi Cea FARSTSY Sa eTN MG) wR METS oP Ree eRe eT eT eR 2.0 mm (0.079 in) 

EEXIT@USte weiss « cvayulsteceth Nevennseet ere lars. ate ace) axa aus gates wen = w Suate reba obp teeters, ctacderaleteus ehebeseleuete cheus avemenene 2.4 mm (0.094 in) 

WEIVBISCATIFCMOUE: pic cust oie-siene. © 270) 005 ora 86s wy s0lo ols al womrsey erm io. wie, nS Re eT RT Nen aie ekelale de ele haat M@ayaaeMtehe (ohttan fame ete: ile 0.03 mm (0.001 in) 

MAPPEUIBOLOIOIAMGtEM: «cleo sc ciuiehe clei ar aveveratetens; wis oto yelale 16) anereltele, edie eres et eyeleierers ats) s 3.8500 to 3.8525 cm (1.5157 to 1.5167 in) 
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ENGINES 1B-33 
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Four-Cylinder Engine Specifications (Continued) 

Lubrication System 

Oil Capacity 

WV tity Ue Nae Me eo apres cestee a ai le Secsushevcceist & «tee ice) eae eee ae ene 3.312 litres (3.500 quarts) 
UT AARL TILT 0 cse ts lee gee en CR aan ee irene LR BO oes odin cere 4.258 litres (4.499 quarts) 

Normal Operating Pressure .......................... 193 kPa min. (28.5 psi) at sending unit @ 2000 rpm @ 80°C (176°F) 
OiMBresstbes elie limrmnnets Areas they «ot ose cece 4 apes Ses ss eM eee 780 kPa maximum (113 Ib/in2 maximum) 
Gear Clearance 

PAA [Borate tage sre errs ermine brs GUNs thay are we. Pcs tuid ana ata eR ee ee 0.02 to 0.07 mm (0.0008 to 0.0028 in) 
BaGlaSh) Ber urtemee Re aceuos) Gers ts nice Rie SD Ree saeco GS is cis eee ee ee 0.00-0.13 mm (0.000-0.005 in) 

Pistons 

Ce era wer oae tsa as oe ov mes eww Sy aE EE Mee sw oR eae ee me ek ots ee ee 443-474 grams 
Mean YaManon BeWween PIStGME s.0 5 5 ccs sane ny due be oR OA RR MDE ade vnww on ad UU ie «eos 8 grams 
PSUR Oe xmrert PASCO MOIR | ko aes atime 6 cx eo» ane p bale eb ek RE Wad OE Hine ee 4.06 to 4.08 cm (1.598 to 1.606) 
Piston to Bore Clearance (diametral) .....................----------02. 0.018 to 0.042 mm (0.0007 to &.0017 in) 
(Measured 68.1 mm [2.68 in] below top of block 

and 9.9 mm [0.39 in] from bottom of piston) 

Piston Ring Gap Clearance 
UG PICOMPLESSION ra cine ain cin eeye cen) 4 coer) nasi. ow he che vee cl ee 0.25 to 0.45 mm (0.010 to 0.018 in) 
BOLO COMPNHESSIOlM enters viaicn ticles Fiche ee eee eee eee 0.25 to 0.45 mm (0.010 to 0.018 in) 
OECOMLO Mall Snot pera cates ews mprin © ean. oe er ee ee emo ie ee Ge 0.25 to 0.40 mm (0.010 to 0.016 in) 

Piston Ring Side Clearance 
OMG Ola PRESSION canis sucie ays e eeeessyoict ie eerste crac nee eke ae Ee ee 0.030 to 0.062 mm (0.0012 to 0.0024 in) 
BottormiCOmipressiOn! .... wire ccvanisaia Skea oc are care Serer eee ne ee 0.030 to 0.062 mm (0.0012 to 0.0024 in) 
OU Gcin ike) |e anne a ee er es ee eee 0.030 to 0.062 mm (0.0012 to 0.0024 in) 

Piston Ring Groove Height 
Wohnpressiony Nou, ayetecrcrsrs cea ve sie tater uncer c car Te tess cries Ree eee ne 2.02 to 2.04 mm (0.0795-0.0803 in) 
Cloypnovacectte(al Whos 20 ae eee cn cee en eee eee ee ee 2.52 to 2.54 mm (0.0992-0.1000 in) 
SUI E OMUGlbemee recta noe «hj crraneg ee Ataneectpeis cock ore ee cette ee UPd Bs oe Oe 5.02 to 5.04 mm (0.1976-0.1984 in) 

Piston Ring Groove Diameter 
COT PLESSION MN Calliden naw, + och 50 cis cs oregaseeaaiatene ein as9ss ee ee 7.81 to 7.83 cm (3.075 to 3.083 in) 
(ON PRESSIOMUNG eect cher ce ca5/e aon cree her eee eee ee ners ote eae RE eee 7.770 to 7.750 cm (3.059 to 3.051 in) 
OTTER Ue tesa ate ae szeoh coe) cyoudyauece 5 iG raseexi wiles 8 See iRLiar eR eo 7.68 to 7.77 cm (3.024 to 3.059 in) 

HEC Ha eC OE ne ee en ene ee. 2.4002-2.4006 cm (0.9450-0.9451 in) 
PAISLOMP IRD ARLE lipskcy sc at sei 2 wc ¢4. 9 RES w ard aed Dek cee me Mecaecavecaee eed Sa ool 2.3996 to 2.4000 cm (0.9447 to 0.9449 in) 
PISTON tO; Rim leah ane’ aw Rum ais7sain eee ss once etn ein ere) ate oe ee ee ee 0.004 to 0.008 mm (0.00016 to 0.00031 in) 
Pin-to-Connecting Rod' Clearance: «7c, tsi... q sicierem see eee) ee ee eee] sen ne 0.012 to 0.022 mm (0.00047 to 0.00087 in) 

Tappets 

liappet Mianisten’ <<... tamer srseeetens ots meristem w-cAnciecse-a ec oe eee 3.845-3.847 cm (1.5138-1.5146 in) 
Wa ppetB One aMnGterie st rsepsscuas-t-ied-ms awa sera <.@ct oss: 000. os keen. vere enccue eae eee eae ae 3.850-3.8525 cm (1.5157-1.5167 in) 
Tappetto-Bore: Clearance: xj.rocie.. csc 5124 2G a svecsvepe ve wos pn oO este cele 0.030-0.075 mm (0.0012-0.0030 in) 

Valves 

Valve Length 

2 Ae, Ae a. 2, Se ee peer. 3 eee ee ate 13.74-13.69 cm (5.409-5.390 in) 
RDITAUSE css aR, cara. J ia)psir UOMO Es ca win MM dana’ fe Cal ice Sig EMS To) cer err oa a 13.715-13.765 cm (5.400-5.419 in) 

Valve Stem Diameter 

INCA OME histo san ect ate eon he icheSanwn so er tetae 3 OC ee ee ee 0.8970-0.8955 cm (0.3531-0.3526 in) 
EXAMS Bicrargtte cicetiay oi sei aed aes. Med pias ate spa a so Shin aera Saeed ae cc 0.8960-0.8945 cm (0.3528-0.3522 in) 

Stem-to-Guide Clearance (Dial Indicator Method) 
MV PAK Oberst, saneic cee =e iasldgenelemaps a) 208 Sy erisis 6, 6. 6 im so ogee 6 aon oe eather 0.8 mm (0.031 in) 
FRIAS Prater specs ic (015623. 16 ce! te yayimggs ay Asya. es nuh We ML as @ ahs eR Be GD oe va aE wlte tseutes cee 2) Ca alc ee eee 1.0 mm (0.039 in) 

Intake Valve Head DiahiGteiprns = oan. wteye a ei erceo ym ow colon tireatlays totals toler Se einen ee 3.80-3.77 cm (1 -496-1.484 in) 
Intake Valve Face 7A(8\| CMe Co eee Oa ee ae PAC 5 Oa en Oem Anno moe on ono omit Ge se oo oo aee le 45° 20’ 
ExhatistiValveitead: > laimetenie's: «os ake «svn © cle, so apa © wel omeyeteiel ele Sat Susie care eee 3.30 to 3.27 cm (1.299 to 1.287 in) 
Extiaust, ValvelbacetAngle Wi aig + « + cetera: s-<ateiecais.0 as anusieve. & ate wines 5m Ses eee 45° 20’ 
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Four-Cylinder Engine Specifications (Continued) 

Valve Springs 

Intake — Outer 

REG OM tiny ereteteretete ver ct etan. at -tataitar Pavan rel o.faMatte tatailsitaaltaiteifalteita ‘a"ei'aite “oils roltaife "a turp tote ReoWe/taifalls\a fa ts ta foltetentabeite Yaltaie tore teleite 4.918 cm (1.936 in) 

Tenisiorii= Walvev@ paneer ccc ctcscte ste tet ete t RW cle ten, Mite Rise ifeit e fate Tafa toe Regs talkers le 2s 75.5 Kg @ 3.3 cm (166.46 Ib @ 1.30 in) 

MENSION — ValVeGlosecte rs con iene ales 0OPe to inl ste Nartaits Yailesda Se Bacto Bulla No Neste So Se fe lle To a fails in tue faite Remo Wate mere We 24.2 Kg @ 4.32 cm (53.35 Ib @ 1.70 in) 

A rySicle tate te tame eae soos cae 0) apenas co caso os eeesipve case atin sa cates: ©) Ge! ara lee. ettoua renew erate: Remembers: crete) & a. 2.445-2.475 cm (0.963-0.974 in) 

Intake — Inner 

Fee LGR ul pecneichd Shao Gin eater CMO ROL ROLL ee geen Cua OAL CERDun CLA A, Such HERO: OHO, Chey Chel CALL OLR DeteceeC a.0 5.075 cm (1.998 in) 
TENSION — VaAlVEIO DEM) sa: seer ene serer ee terezeverous!eresraitelions talre evra rohan (oh s/oi sapancerahie Sane tayo tomeiaie 17.7 Kg @ 2.76 cm (39.02 Ib @ 1.09 in) 

MMOMSION Vial VEG IOSE sap scars saviciaite he nellee! a tectatecentounrce ne:susyovre re taxes Go ante Sue me tes ws See eee eee 7.95 Kg @ 3.78 cm (17.52 Ib @ 1.49 in) 

erStcled Od tattenetene mentor inser. scrrstra. entra cows tno rodent celtemere meme re vaMnerenkere Nace ectena he teqseiferrey aaegeie Memeo hes rare ies is SSS OS 1.685-1.715 cm (0.663-0.675 in) 
Exhaust — Outer 

REG ILERG IN ocaies vlstorme-5. opto n Baoiaio op doclomin pu auld ny Go cio ob Colmcidd 4 a.cenaso.2 cRenelme Paamwonseatas 4.918 cm (1.936 in) 

Mension—sValvelODeENt chcrescsc sk eee a: fiat tase eS due sinless ct) Diotiene ite g onaettene hoe 72.7 Kg @ 3.35 cm (160.28 Ib @ 1.32 in) 

HENISION —SVAIVe GIOSEGI atere,eretste ts) = a. ate tests svcis tones tia) sitar Sia setae suniehane Wee aichatots 24.2 Kg @ 4.32 cm (53.35 Ib @ 1.70 in) 
nsidesDiameter can cbercttre =) s.niom tcctele ie a cisie lars ele am eietee teats ata oie Soh SEATS RO Ra pe om x 2.445-2.475 cm (0.963-0.974 in) 

Exhaust — Inner 

Reneenlme mc tinneremercursearcmcn ster a recelntst cc faire Pate fossetic. elie <eite.<ello:teyraile Gaxeyrwize | iiaisss (c/o 15) 6) «lu wees GP eye leyeie ele) oi eeie te oes eae eee 5.075 cm (1.998 in) 

Menslonr—ValvelOnentrm te ccs ttc. te eed Sole oe acre ae eeu aren sreeie seemietereis 16.85 Kg @ 2.81 cm (37.15 Ib @ 1.11 in) 

FIENSIOM —BValVelG OSC Metretinrer: CG vate ie atom aca cctorcia iste oe trans ale, ate eae ae ae 7.95 Kg @ 3.78 cm (17.52 Ib @ 1.49 in) 

(INSiGe Diameters ae. coreneoetetecsrerse ators, cna cha evs cbarenerecerane, cetoratcrcrocctche seats Seekers ST eae 1.685-1.715 cm (0.663-0.675 in) 
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Torque Specifications 

Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 

Metric (N-m) USA (foot-pounds) 

Service Service 

Service In-Use Service in-Use 

Set-To Recheck Set-To Recheck 

Torques Torques Torques Torques 

Alternator and Air Pump Rear Bracket Screw ..........-.. 00 cee cece eee e ee eee eee ne cease 22 19-25 16 1416 
Alternator Front: Bracke ttonHeadliINGt: S27 RAS «ec oe. ocr cere arceie atvottewe renee) & otatenctotes aiepe Sue whe 19 16-22 14 12-16 
Camshatt Bearing Gapin Gite eerie sate teers, | hia saparcte eecccuene wires se Qysaecejantie. a ebeyeeeheve) So atarsanece 18 16-19 13 12-14 
Camshaft: Beltitiensioningilid laniScrew) esi. sc easecese cso: -csecene oserace iaie seve lei wie, wie oueueries eyeia) evlanaverernds 39 33-45 29 25-33 
GamshattiDriveibelt Cover: SCheW! exc cyecrac . stscatevece ureearere Watnw, 00:4 elen. dus. Beatie Me merengue ane 4 9 8-11 / 6-8 
Camshaft Drive Sprocket to Crankshaft Screw ........... 00 cece ee eee eee ee eee eee e eee 245 208-282 181 154-208 

Camshiatti Raat Bearing (Cap: SCrOW eismsinc arcu <5 site/cie.  o.6 eile 06 008 6.6) 6 lala oun wiki are) se Ol aller neue dike eue. 5) 6 9 8-11 7 6-8 
CamsnantiGpLOGK@ttO Camstia ht sca cdacsuce eve vecis ave susie auerara: + a: é:asavebarie ous tesepaioray a¥erctstons'e ilee veers) < 79 67-91 58 49-67 

Cluteh/or” Converter Housing to'BlockStrew! £.2.'.% 1 tc..2 foc bt nowls che ce bins wh cece see 73 62-84 54 46-52 

GCornmectingiROG | GapytolROG)” iccos cts, ccsca.e ec. cvelere, « sisiere ceed eccme isd le erele om eran bieiabevonbreve evar 55 51-60 41 38-44 

Crankshattpbeaningicap hex Mead it -1<.tocs1s Aihcucters etter ois sree theites ceive cue oie creer acta 79 67-91 58 49-67 
Crankshaft Rear Bearing Cap Screw - Socket Head ........... 000 eee ee eee cece cece aeee 64 54-74 47 40-54 

GCrankiPulleystoiGranks Sprockets fb ocsys ai + <.o:e;/ecosedo id lose qausyons -p i010 'ehcusneusyese'ye) ah aveyayeus artlie caravenoue be 20 17-23 15 13-17 

Cy lindarHeaditoBlockeScrew] GONG EF «oes. .e-6, 5,00 oie og ocepe sees ora 5) egajewe gr e-ej6.eue @ wre araiey ecousye 88 75-101 65 55-75 

Cylinderhead! to Block: Sorewiwarn ceca, «ave cioyous arels /o-10! sueyeaters fi ovayoueis wie oSrenre nlc mous rere pas 108 92-124 80 68-92 

Cv lindamtliead:CoveniNut. seisbicre Ayers oe oe. . aye pe ceie ai oie 016.0: b:s eo: sveyoiieverie seis ave) elles oierelle,arepeis 5:7. 4.8-6.6 50 in-lb 42-58 in-lb 

BiStriDutOrs Garry Uitac ashe berated oft. tstisis fo ts ors ici ars lore) S85 vay8) Syetace vorm bw er evapsreere ree ne maimieee- ease 20 19-22 15 1416 

Distributor DriveiHOUsing SCKeWis. si crecisrow erie cts @ o(eiclevaisicies sisi o eis sie ste eles H eceleivics oasis 9 8-11 7 68 

DriveiPlateitos COnVvertel SCLOW) tys.5,27<).<.0.6 #0, 66. .overeiejeuefele ve olie,¥ieyeieveyefeceilaye eunse ckelose/ 6 G)4-5 le) 00 ose 35 30-40 26 22-30 

BGI Al ate tO! CramicStia tt coptare oreno a.m; ie rar ecey days scale atanctere ar averehore Gh) ance: aveeterel es eistever ileus 1exni ens 88 75-101 65 55-75 

Exhaust Manifold to Head Locknut ... 2.02.6. 5cce cee ccc c ews cc eens cn ete tue sccses 24 20-28 18 15-21 

eae GVrOChOVUm eretersNetotensteLere ey cis astern os cla aoe cara cayeunceie ete tater aretha, cuctata etthtcneratnane eitmeiauorere cits 19 16-22 14 12-16 

Fiywuneel to Cranksets sce te ices toe tales A Seti teteih oa Sicatels 5 hb ditelee strc gates wees stele 88 75-101 65 55-75 

FUGTIPUTHpItO Fea! Screw © cil Oh). Noted iaire dase tle baie ctieraTele es acd Wi chalete te & 4.6 Hevea ae eis elets Te 19 16-22 14 12-16 

Heat Shroud to Exhaust Manifold Nut and Screw .... 2.2... ce cece eee eee eee eee 24 20-28 18 15-21 

TAS TIVIAT EOI CO bt eed) ING ioicah 55s o28, sxotsis ta.rs,tev ca ese ster'g see Wh etter o enere ANE caren > feveh ©: oxeue reuse Suc aware te 24 20-28 18 15-21 

Intake Manifold Support Screw and Nut ... 2.2... cece ee ee ee ee eee ee eee teens 41 35-47 30 25-35 
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ENGINES 1B-35 
SESS Ls nn ee ee er eee 

Torque Specifications (Continued) 

OUD Filter tops tbe ub iGa ed Miya aisha as oks Suis acarne SE eet fv coe. ence 21 17-25 15 12-18 
Oilinlet NubetElangeto\BlocksScraw, 2. cce ssa. 5... sa 9 8-11 7 6-8 
SOULE at Di atIRI eed secers ate oe obec evecdrancinielets thc «<1 <0 aes eee ee 39 33-45 29 25-33 
OM CRS aT Se aces ea Ceres eo ll 79 6.7-9.1 70 in-lb 60-80 in-Ib 
Oil PantS crew, Ae TOM Gano Ba use eer ts ois 4 te ake ane pee eo ac cone ce 10.2 8.7-11.7 90 in-lb 76-104 in-Ib 
SU ACTOS Ti eNa ey Ui aera. Cg ee Ae ee 12 10-14 9 8-10 
OMOEA D LOB IOCES SRY OW aiceante ie cela a Sash oy wc ase wie 5s ee os ee 9.8 8.4-11.3 87 in-lb 74-100 in-Ib 
Ol PurmpyeovertoiMOusing = PMilIpSia. «<< sce wc euc- asic au pe ee ee ee 7.8 6.7-8.9 69 in-lb 59-79 in-lb 
OMUmipiBressulie Reliet Cap) severest wis 26 5) ex is.e nage 64.6 4 iP 51S Gcx-oars Foe csticce SL 47 40-54 35 30-40 
Power Steering Pump Bracket to Block Front and Rear ....-.. 0... 0. cece ececee cee ce eee. 45 38-52 33 28-38 
Power Steering Pump Bracket to Block Front... 2... 0.00.0 e cece cee cee ce ecccccee eee. 22 19-25 16 14-18 
Power Steering Pump Bracket to Block Rear... 2.2.0.0... eo eco ce cee cecccccccc cee. 45 38-52 33 28-38 
POWer Steering BUMDIIVOUINUT tec. co piesa ataen a aes 6 cosas ess cn ese eee ee es, 38 32-44 28 24-32 
SDSS RNG ia inca tapet ne a eros ar = iS iolaceia care gia Fe gel dyete wos Gest iw pes ci ek Lat OR eget ee, 30 25-35 22 19-25 
Stal G MOTOR IN Ute ow tia a alge sieniearee aareele aa ay als sis oi areca ince e cele l 45 38-52 33 28-38 
Sta UM A MOLO CAS CHOW oats ones raja nus ce Suman eo Soiree es ee et is sd a ee 73 62-84 54 46-62 
Thermostat Housing tovHead’ Screws -:5.< sie isa. < 2 +a sven as oye verse ace ie es eek ene. 19 16-22 14 12-16 
IMEHMOStA tA LOUSIGIS CHEW) 7st ales tcmin myers.» 5) ye sw edlesera chess eiman Sunray Sea neeeeie eve eI ee 9 8-11 a 6-8 
Water Outlet Adapter to Mepd/Strawi 7.242. ..19.« os;aemeeucaraaeee ee ee 9 8-11 7 6-8 
Water Pump and Alternator Bracket Screw .... 2.000.000 c cece ccc ccc eceeecccceeee. 22 19-25 16 14-18 
Water UMD Screws Small retataecieis wks wie's)/ ota Gy ss apreeieeiaseu meee ad ee a. 9 8-11 a 6-8 
Water m Uli piocrew:ul area -ammisaris olan «cue we cee eren eet carrie Satie oe be ee Oe 22 19-25 16 14-18 
Wateraliemperature: Sandingunit: ssrc.<sice., ciao as aw a acnaty acc armen ene ne 9.5 8.0-10.0 84 in-lb = 71-97 in-lb 

All torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 
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Special Tools 

— , 4~ 
Sak: ry y — 

J-26810 / 

TAPPET ADJUSTING J-26811 J-26854 
SCREW BIT VALVE STEM SEAL VALVE STEM SEAL REMOVER INSTALLER 

J-26860 [eames 
TAPPET ADJUSTING 

J-26809 
ne eer VALVE SPRING COMPRESSOR 

Sataiteiniemniamieeeaneemnetietiicaensmemeemetie . 

ge cL 

2 

J-24239-01 
HEAD BOLT WRENCH 

J-26867 
CRANKSHAFT PULLEY 
HOLDING WRENCH 

J-26836 
PISTON INSTALLER 



1B-36 ENGINES 

Special Tools (Continued) 

J-26877 

J-25220 
PISTON RING 
INSTALLER 

CRANKSHAFT FRONT 
SEAL INSTALLER 

J-26834 
CRANKSHAFT REAR 
SEAL INSTALLER 

J-26868 
CRANKSHAFT FRONT AND 
REAR SEAL REMOVER 

SIX-CYLINDER ENGINE 
Page 

Camshaft and Bearings 18-45 
Connecting Rods 18-60 

Connecting Rod and Piston Assembly 18-59 
Crankshaft 1B-66 

Cylinder Block 1B-70 
Cylinder Bore Reconditioning 18-70 

Cylinder Head and Cover 18-53 
Engine Holding Fixture 18-38 

Engine Installation—Gremlin-Concord-AMX-Matador 18-40 
Engine Installation—Pacer 18-41 

Engine Mounting 18-38 
Engine Removal—Gremlin-Concord-AMX-Matador 18-38 

Engine Removal—Pacer 1B-41 
Exhaust Manifold 1B-53 

General 18-36 
Hydraulic Valve Tappets 18-47 

Intake and Exhaust Manifolds 18-51 

Page 

Intake Manifold 1B-52 
Lubrication System 1B-55 

Oll Filter 18-56 
Oll Pan 1B-58 

Oll Pressure Gauge 18-59 
Oll Pressure Indicator 1B-59 

Oll Pump 18-56 
Pistons 1B-63 

Rocker Arm Assembly 1B-42 
Short Engine Assembly 1B-38 

Special Tools 18-75 
Specifications 1B-72 

Timing Case Cover 18-49 
Timing Chain 1B-50 

Valves 1B-42 
Valve Train 1B-42 

Vibration Damper 18-69 

GENERAL 

The 232 and 258 CID are six-cylinder, in-line, over- 
head valve engines (fig. 1B-65 and 1B-66). Both engines 

operate only on no-lead gasoline. Cylinders are num- 
bered from front to rear. Firing order is 1-5-3-6-2-4. 
Crankshaft rotation is clockwise, viewed from the front. 
The crankshaft is supported by seven two-piece bear- 
ings. The camshaft is supported by four one-piece, line 
bored bearings. 

The six-cylinder engine features a quench-head de- 
sign. The combustion chamber shape, both in the head 
and in the piston crown compresses the combustion mix- 

ture closer to the spark plug. In most applications, this 
permits the use of more ignition timing advance for 
better fuel economy. 

Because of the similarity of the 232 and 258 CID 
engines, service procedures have been consolidated and 
typical illustrations are used. 
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Fig. 1B-66 Six-Cylinder Engine Assembly—Sectional View 

Bulld Date Code 

The engine Build Date Code is located on a machined 

surface on the right side of the block between the No. 2 

and No. 3 cylinders (fig. 1B-67). 
The numbers of the code identify the year, month and 

day that the engine was built. 
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Fig. 1B-67 Engine Build Date Location 

Engine Build Date Code 

Letter 
Carburetor 

Code 

1st 2nd and 3rd 5th and 6th 

Characters 

(Engine Type) (Day) 

1-1977 
A,C,orE 01-31 

2- 1978 

EXAMPLE: 2 03 A 18 60257 

Character Characters 

(Y ear) (Month) 

01-12 

The code letter identifies the cubic inch displacement, 
carburetor type and compression ratio. 

The example code identifies a 258 CID with 1V carbu- 
retor and 8.00:1 compression ratio built on March 18, 
1978. 
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NOTE: Engines built for sale in Georgia and Tennessee 
have an additional, nonrepeating number, located on the 
right side of the engine below the build date code. 

Example: 

Kenosha-Built 
*E-1197277* or 

*W-1207177* 

Brampton (Canada)-Built 
*CO316477* 

Oversize or Undersize Components 

Some engines may be built with oversize or undersize 
components such as oversize cylinder bores, undersize 
crankshaft main bearing journals, undersize connecting 
rod journals or oversize camshaft bearing bores. These 
engines are identified by a letter code stamped on a boss 
between the ignition coil and distributor (fig. 1B-68). 
The letters are decoded as follows: 

Oversize or Undersize Components 

Definition 

All cylinder bores -0.010-inch oversize 

All crankshaft main bearing journals -0.010-inch undersize 

-0.010-inch undersize All connecting rod bearing journals 

All camshaft bearing bores -0.010-inch oversize 

EXAMPLE: The code letters PM mean that the crankshaft main bearing 

journals and connecting rod journals are 0.010-inch undersize. 

60258 

IGNITION 
COIL 

Fig. 1B-68 Oversize or Undersize Letter Code Location 

SHORT ENGINE ASSEMBLY (SHORT BLOCK) 

A service replacement short engine assembly (short 
block) may be installed whenever the original engine 
block is worn or damaged beyond repair. It consists of 
engine block, piston and rod assemblies, crankshaft, 
camshaft, timing gears and chain. 

NOTE: Short engine assemblies have the letter S 
stamped on the same surface as the build date code for 
identification. 

Installation includes transfer of component parts 
from the worn or damaged original engine. Follow the 
appropriate procedures for cleaning, inspection and 
torque tightening as outlined in this chapter. 

ENGINE MOUNTING 

Resilient rubber cushions support the engine and 
transmission at three points: at each side on the center- 
line of the engine and at the rear between the transmis- 

sion extension housing and the rear support 
crossmember (fig. 1B-69). Replacement of a cushion may 
be accomplished by supporting the weight of the engine 
or transmission at the area of the cushion. 

ENGINE HOLDING FIXTURE 

If it is necessary to remove the front engine mounts 
and front crossmember to perform service such as oil 
pan removal, an engine holding fixture may be fabri- 
cated as illustrated in figure 1B-70. 

ENGINE REMOVAL—GREMLIN-CONCORD-AMX-MATADOR 

The engine is removed without the transmission. 
(1) Remove radiator draincock and radiator cap to 

drain coolant. 
(2) Mark hinge locations on hood panel for align- 

ment during installation. 
(8) Disconnect underhood lamp, if equipped, and 

remove hood. 
(4) Disconnect battery cables. Remove battery on 

Gremlin, Concord and AMX. 
(5) Disconnect wires from alternator. 

(6) Disconnect ignition coil and distributor sensor 
leads. Disconnect oil pressure sender lead. 

(7) Remove TCS switch bracket from block, if 
equipped. 

(8) Disconnect flexible fuel line from pump and in- 
sert plug. 

(9) Disconnect engine ground strap. Remove right 
front engine support cushion-to-bracket screw. 

(10) If equipped with air conditioning: 
(a) Remove service valve covers and front-seat 

valves. 

(b) Loosen nuts attaching service valves to com- 
pressor head. 
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Fig. 1B-69 Engine Mounting—Typical 
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(c) Bleed off compressor charge. 
(d) Remove service valves and cap compressor 

ports and service valves. 
(e) Disconnect clutch feed wire. 

(11) Remove starter cable from starter motor. 

(12) Remove air cleaner. 

(a) Disconnect purge hose at canister. 
(b) Disconnect TAC vacuum hose at manifold, 

if equipped. 
(18) Disconnect throttle stop solenoid 

equipped. 
(14) Disconnect return hose from fuel filter. 
(15) Disconnect carburetor bowl vent hose from 

canister. 
(16) Disconnect throttle cable and remove from 

bracket. Disconnect throttle valve rod, if equipped. Dis- 

connect throttle rod at bellcrank. 

lead, if 

9/16-INCH NUT (2) 

2/16 X 12:INCH UPPER TRUNNION 
BEARING 

1-INCH DIA. HOLE _ 

o——— PIVOT OR SLEEVE 

1-1/4-INCH 
ANGLE IRON 

2X 2 X 6INCH ¥ 
HARDWOOD 
BLOCK 

1/2-INCH HOLE (2) 
4 X 51-INCH 
CHANNEL IRON 9 x 2 x 64NCH 

HARDWOOD BLOCK 
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Fig. 1B-70 Engine Holding Fixture—Typical (Pacer shown) 

(17) Disconnect heater or air conditioning vacuum 

hose from intake manifold, if equipped. 

(18) Disconnect temperature sender wire and TCS 
vacuum solenoid wire harness. 

(19) Disconnect upper and lower radiator hoses at 
radiator. Disconnect heater hoses from engine. 

(20) Remove fan shroud screws. 

(21) Disconnect transmission cooler tube fittings 
from radiator, if equipped. 

(22) Remove radiator attaching screws. Remove 
radiator and shroud. 

(23) Remove fan and spacer. 

(24) Install 5/16 x 1/2-inch SAE capscrew through 

fan pulley into water pump flange to keep pulley and 
pump aligned when crankshaft is turned. 

(25) Remove power brake vacuum check valve from 
booster, if equipped. 

(26) If equipped with power steering: 

(a) Disconnect power steering hoses from fit- 
tings at gear. 

(b) Drain reservoir. Cap fittings on hoses and 
gear. 

(27) Remove automatic transmission filler tube 
bracket screw, if equipped. 

(28) Lift car and support with support stands. 
(29) Remove starter motor. 

(30) If equipped with automatic transmission: 
(a) Remove converter housing spacer cover. 

(b) Remove converter drive screws. Rotate 
crankshaft for access to each screw. 

(c) Remove exhaust pipe support from con- 
verter housing. This also supports inner end of trans- 
mission linkage. 

(31) If equipped with manual transmission: 

(a) Remove clutch housing cover and clutch 
bell-crank inner support screws. 

(b) Disconnect springs and remove bellcrank. 
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(c) Remove outer bellcrank-to-strut rod bracket 
retainer. 

(d) Disconnect backup lamp switch wire har- 
ness under hood at dash panel for access to clutch hous- 
ing screw. 

(82) Remove 
screws. 

(88) Disconnect exhaust pipe from manifold. 
(84) Remove upper converter (or clutch) housing 

screws and break bottom screws loose. 
(85) Lift car and move support stands to jack pad 

area. 
(86) Remove air conditioning idler pulley and mount- 

ing bracket, if equipped. 
(87) Install lifting device to engine. 
(88) Raise engine off front supports. 
(89) Place support stand under converter (or clutch) 

housing. 

(40) Remove remaining housing screws. 
(41) Lift engine out of engine compartment. 

engine mount cushion-to-bracket 

ENGINE INSTALLATION—GREMLIN-CONCORD-AMX- 
MATADOR 

(1) Lower engine into engine compartment. 
(2) If equipped with manual transmission: 

(a) Insert transmission shaft into clutch spline. 
(b) Align clutch housing to engine. Install and 

tighten lower clutch housing screws. 
(8) If equipped with automatic transmission: 

(a) Align transmission converter housing to 
engine. 

(b) Loosely install bottom converter housing 
screws. Install next-higher screw and nut on each side. 
Tighten all four screws. 

(4) Remove support from transmission. 
(5) Lower engine onto mount cushions, aligning 

screw holes. Install screws and tighten. 
(6) Lift car and move supports to front of frame. 
(7) Install seal and attach exhaust pipe to manifold. 

Install and tighten nuts. 
(8) If equipped with manual transmission: 

(a) Install clutch housing cover. 
(b) Install clutch release bellcrank through 

bushing in strut rod bracket and install retainer. 
(c) Install bellcrank-to-throwout lever rod to 

throwout lever and connect springs. 
(d) Attach inner support bracket to clutch 

housing. 
(e) Connect clutch pedal-to-bellcrank rod. 
(f) Position backup lamp wiring at cowl and 

connect plug. 
(9) If equipped with automatic transmission: 

(a) Install converter drive screws. Turn crank- 
shaft for access to each screw hole. 

(b) Install converter housing spacer cover. 
(c) Install exhaust pipe support. 

(10) Install remaining converter or clutch housing 
screws. 

(11) Install starter motor and connect cable. 
(12) Lift car and remove support stands. Lower car 

to floor. 
(18) Remove engine lifting device. 
(14) Install air conditioning idler pulley and mount- 

ing bracket. Install air pump bracket. Tighten drive 
belts. 

(15) Connect heater hoses and tighten clamps. 
(16) Connect power steering hoses at gear. 
(17) Remove capscrew and install fan blade and 

spacer. 
(18) Install fan shroud and radiator. 
(19) Connect radiator hoses and transmission cooler 

lines, if equipped. 
(20) Connect throttle valve rod and retainer. Connect 

throttle cable and install rod. Install throttle valve rod 
spring. 

(21) Install vacuum hose and check valve in brake 

booster. 
(22) Connect air conditioning or heater vacuum hose 

to intake manifold, if removed. 
(23) Connect temperature gauge wire. 
(24) Connect throttle stop solenoid wire. 
(25) Connect carburetor bowl vent hose to canister. 

Connect return line to fuel filter. 
(26) Install transmission filler tube bracket screw. 
(27) Install TCS solenoid control switch screw. 

(28) Remove plug and connect flexible fuel line to 
pump with clamp. 

(29) Connect alternator wiring. 
(80) Install engine ground strap. 
(81) Connect oil pressure sender wire. 

(82) Connect ignition coil and distributor sensor 
wires. Install radio capacitor to coil bracket. 

(88) If equipped with air conditioning: 

(a) Connect clutch feed wire. 
(b) Connect service valves to proper ports, using 

replacement seals. Tighten nuts to 28 foot-pounds (88 
Nm) torque, lubricated. 

(c) Back-seat service valves and install covers. 
(d) Purge compressor of air. 

(84) Connect TCS solenoid harness. 
(85) Install coolant. 

NOTE: Remove temperature sender to permit air to 
bleed from block. 

(86) Fill power steering reservoir. 
(87) Install battery, if removed. Connect battery 

cables. 
(88) Start engine, check for leaks and check fluid 

levels. Correct fluid levels as required. 
(39) Install air cleaner and connect purge hose at 

canister. Connect TAC vacuum hose, if equipped. 
(40) Install and adjust hood. Connect underhood 

lamp, if equipped. 
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ENGINE REMOVAL—PACER 

The engine and transmission are removed as an 

assembly. 
(1) Mark hinge locations at hood panel for align- 

ment during installation. Disconnect underhood lamp, if 
equipped. Remove hood assembly. 

(2) Drain cooling system and crankcase. 

(3) Disconnect heater and radiator hoses at engine. 

(4) Run windshield wiper blade to center of wind- 

shield. This provides clearance for cylinder head cover 
removal. 

(5) Remove battery. 

(6) Disconnect automatic transmission oil cooler 

lines and cap, if equipped. 

(7) Remove radiator assembly and fan shroud, if 
equipped. 

(8) Remove radiator fan, spacer and pulley. 
(9) If equipped with air conditioning: 

(a) Turn both service valves clockwise to front- 

seated position. 

(b) Bleed refrigerant charge from compressor 

by slowly loosening service valve fittings. 

(c) Disconnect and cap condenser and evapo- 

rator lines from compressor and cap compressor service 
valve outlets. 

(d) Disconnect receiver outlet at disconnect 

coupling. 

(e) Remove condenser and receiver assembly. 

(10) Remove air cleaner assembly. 

(11) Disconnect wires at the following components, if 
equipped: 

e Starter motor 
° Coil terminals 
¢ Distributor 
e Alternator 

e AC compressor 
¢ Temperature sending unit 

¢ Oil pressure sending unit 
¢ Solenoid vacuum valve 
eTCS Solenoid control switch (disconnect at right 

rear of cylinder head) 
¢ Throttle stop solenoid 
¢ Brake warning lamp switch 
(12) Disconnect the following lines, if equipped: 

¢ Fuel line from tank at fuel pump 

¢ Vacuum line for power brake unit at intake manifold 

¢ Fuel return line at fuel filter 
e Pressure vent line at carburetor 
¢ Vacuum line for heater damper doors at intake 

manifold 
¢ Power steering pump (and plug at pump) 
(13) Remove carburetor and seal intake manifold. 
(14) Remove cylinder head cover. 

(15) Remove vibration damper. 
(16) Disconnect accelerator cable at accelerator con- 

trol cable bracket. 
(17) Raise and support car. 

(18) Disconnect exhaust pipe at manifold. 

(19) Disconnect transmission linkage and clutch 

linkage, if equipped. 
(20) Disconnect speedometer cable at transmission. 

(21) Remove propeller shaft and cap transmission 

output shaft. 
(22) Support transmission with floor jack and re- 

move rear crossmember. 
(23) Attach lifting device and support engine 

assembly. 
(24) Remove engine mount bracket-to-front support 

cushion attaching bolts. 

(25) Lift engine slightly and remove front support 

cushions. 
(26) Lower floor jack supporting transmission. 

(27) Raise car with floor jack positioned under front 
crossmember until bottom of front bumper is approx- 
imately three feet from floor. Support car with support 
stands. 

WARNING: Be sure car is supported firmly. 

(28) Remove oil filter and starter. 

(29) Lifting at point near front of cylinder head, par- 
tially remove engine assembly by pulling upward until 

rear of cylinder head clears cowl. 

(30) Use floor jack to remove support stands and 
lower car. 

(81) Remove engine assembly completely. 

ENGINE INSTALLATION—PACER 

(1) Raise car with floor jack positioned under front- 
crossmember until bottom of front bumper is approx- 
imately three feet from floor. Support car with support 
stands. 

WARNING: Be sure car is supported firmly. 

(2) Lower engine and transmission assembly slowly 
into engine compartment. 

(3) Move lifting device back to center of cylinder 
head and support engine. 

(4) Raise transmission into position with floor jack. 
(5) Install rear crossmember. 
(6) Using lifting device to position engine, install 

front support cushions. Tighten support cushion-to- 
crossmember bolts to 30 foot-pounds (41 Nm) torque and 

support cushion-to-engine mounting bracket bolts to 55 
foot-pounds (75 Nm) torque. 

(7) Install transmission linkage and clutch linkage, 
if removed. 

(8) Install speedometer cable. 
(9) Install propeller shaft. 

(10) Install exhaust pipe. 
(11) Install oil filter and starter. 
(12) Lower ear. 

(13) Install vibration damper. 

(14) Install cylinder head cover. 

(15) Install carburetor. 
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(16) Install accelerator cable. 

(17) Connect all lines disconnected 

Removal. 
(18) Connect all wires disconnected in Engine 

Removal. 
(19) Install air conditioning condenser and receiver 

assembly, if equipped, as follows: 

in Engine 

(a) Connect receiver outlet to disconnect 

coupling. 

(b) Connect condenser and evaporator lines to 

compressor. 
(c) Purge compressor of air. 

CAUTION: Both service valves must be opened before 
the air conditioning system is operated. 

(20) Install radiator fan, spacer and pulley. 
(21) Install radiator assembly and shroud, if 

removed. 

(22) Connect automatic transmission oil cooler lines, 

if removed. 

(23) Connect radiator and heater hoses. 
(24) Fill cooling system, crankcase and transmission 

to specified levels. 
(25) Install and align hood assembly. Connect under- 

hood lamp, if equipped. 
(26) Adjust transmission throttle linkage after com- 

pleting engine installation. 

VALVE TRAIN 

General 

The six-cylinder engine has overhead valves operated 
by push rods and rocker arms. A chain-driven camshaft 
is mounted in the cylinder block. Hydraulic valve tap- 
pets provide automatic valve lash adjustments. 

Rocker Arm Assembly 

The intake and exhaust rocker arms of each cylinder 
pivot on a bridged pivot which is secured with two cap- 
screws as shown in figure 1B-71. The bridged pivot 
maintains correct rocker arm-to-valve tip alignment. 
Each rocker arm is actuated by a hollow steel push rod 
with a hardened steel ball at each end. The hollow push 

rods channel oil to the rocker arm assemblies. 

Removal 

*(1) Remove cylinder head cover and gasket. 
(2) Remove two capscrews at each bridged pivot. 

Alternately loosen capscrews one turn at a time to avoid 

damaging bridge. 
(3) Remove bridged pivots and corresponding pairs 

of rocker arms and place on bench in same order as 

removed. 
(4) Remove push rods and place on bench in same 

order as removed. 

b, ROCKER ARM 
CAPSCREW ~~ 

BRIDGED 
PIVOT 

—... 
“GO HEAD 

= PEDESTAL i 
2! 

Fig. 18-71 Rocker Arm Assembly 

Cleaning and Inspection 

Clean all parts with a cleaning solvent and use com- 
pressed air to blow out oil passages in the rocker arms 

and push rods. 
Inspect the pivot surface of each rocker arm and 

bridged pivot. Replace any parts which are scuffed, pit- 
ted or excessively worn. Inspect valve stem tip contact 
surface of each rocker arm and replace any rocker arm 
which is deeply pitted. Inspect each push rod end for 

excessive wear and replace as required. If any push rod 
is excessively worn due to lack of oil, replace the push 

rod and inspect the corresponding lifter. 

It is not normal to find a wear pattern along the 
length of the push rod. Check the cylinder head for 
obstruction if this condition exists. 

Installation 

(1) Install push rods to cylinders from which they 
were removed. Make certain bottom end of each rod is 

centered in plunger cap of hydraulic valve lifter. 

(2) Install bridged pivots and pair of rocker arms to 

cylinders from which they were removed. 
(3) Loosely install capscrews to each bridged pivot. 
(4) At each bridged pivot, tighten capscrews alter- 

nately, one turn at a time time, to avoid damaging 

bridge. Tighten to 19 foot-pounds (26 Nm) torque. 
(5) Install cylinder head cover and gasket. 

Valves 

NOTE: The following procedures apply only after the 
cylinder head has been removed from the engine. If head 
has not been removed, refer to Cylinder Head for re- 
moval procedures. 
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(1) Compress each valve spring with Spring Com- 
pressor Tool J-21931-01 and remove valve locks, retain- 
ers, springs and valve stem oil deflectors. 

(2) Remove valves. 

NOTE: Place valves in a rack in the same order as 
removed from cylinder head. 

Cleaning and Inspection 

(1) Clean all carbon buildup from combustion 
chambers, valve ports, valve stems and head. 

(2) Clean all dirt and gasket cement from cylinder 
head machined surface. 

(8) Inspect for cracks in combustion chambers and 
valve ports. 

(4) Inspect for cracks in gasket surface at each cool- 
ant passage. 

(5) Inspect valves for burned, cracked or warped 
heads. Inspect for scuffed or bent valve stems. Replace 
valves displaying damage. 

Valve Refacing 

Use a valve refacing machine to reface intake and 
exhaust valves to the specified angle. After refacing, at 

least 1/32-inch margin must remain. If not, replace the 

valve. Examples of correct and incorrect valve refacing 
are shown in figure 1B-72. 

The valve stem tip can be resurfaced and rechamfered 
when worn. Do not remove more than 0.020 inch. 

1/32-INCH 
VALVE MARGIN 

CORRECT VALVE FACING 

NO MARGIN 

INCORRECT VALVE FACING 

60117 

Fig. 1B-72 Valve Refacing 

Valve Seat Refacing 

Install a pilot of the correct size in the valve guide and 
reface the valve seat to the specified angle with a good 
dressing stone. Remove only enough metal to provide a 
smooth finish. 

Use tapered stones to obtain the specified seat widths 
when required. 

Control seat runout to a maximum of 0.0025 inch (fig. 
1B-73). 

INDICATOR 

Fig. 1B-73 Checking Valve Seat Runout 

Valve Stem Oll Deflector Replacement 

Nylon valve stem oil deflectors are installed on each 
valve stem to prevent rocker arm lubricating oil from 
entering the combustion chamber through the valve 

guides. Replace the oil deflectors whenever valve service 
is performed or if the deflectors have deteriorated. 

Valve stem oil deflector replacement requires removal 
of valve spring(s). Refer to Valve Springs for procedure. 

Valve Guides 

The valve guides are an integral part of the cylinder 
head and are not replaceable. When the stem-to-guide 
clearance is excessive, the valve guides must be reamed 
to accomodate the next larger oversize valve. Oversize 
service valves are available in 0.003-inch, 0.015-inch, and 
0.030-inch sizes. 

Valve Guide Reamer Sizes 

Reamer 

Tool Number 

J-6042-1 0.003-inch 
J-6042-5 0.015-inch 
J-46042-4 0.030-inch 

60260 
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NOTE: Ream valve guides in steps, starting with the 
0.008-inch oversize reamer and progressing to the size 
required. 

Valve Stem-to-Guide Clearance 

Valve stem-to-guide clearance may be checked by ei- 
ther of the following two methods. 
Preferred Method: 

(1) Remove valve from head and clean valve guide 
with solvent and bristle brush. 

(2) Insert telescoping gauge into valve guide ap- 

proximately 3/8-inch from valve spring side of head (fig. 
1B-74) with contacts crosswise to cylinder head. Meas- 
ure telescoping gauge with micrometer. 

(3) Repeat measurement with contacts lengthwise 
to cylinder head. 

(4) Compare crosswise to lengthwise readings to de- 
termine out-of-roundness. If measurements differ by 
more than 0.0025 inch, ream guide to accomodate over- 
size valve. 

(5) Compare valve guide diameter with diameter 
listed in Specifications. If measurements differ by more 
than 0.003 inch, ream guide to accomodate oversize 
valve. 

GAUGE 
VALVE 
GUIDE 

Fig. 1B-74 Measuring Valve Guide with Telescoping Gauge 

Alternate Method: 

(1) Use dial indicator to measure lateral movement 

of valve stem with valve installed in its guide and just 
off valve seat (fig. 1B-75). 

(2) Correct clearance is 0.001 to 0.008 inch. If in- 

dicated movement exceeds this amount, ream guide to 
accomodate oversize valve. 

(1) Thoroughly clean valve stems and valve guide 
bores. 

(2) Lightly lubricate stem and install valve in same 
valve guide from which it was removed. 

(8) Install replacement valve stem oil deflector on 
valve stem. 

NOTE: [f oversize valves are used, oversize oil deflec- 

tors are required. 

DIAL 
INDICATOR 

Fig. 1B-75 Checking Stem-to-Guide Clearance 

(4) Position valve spring and retainer on cylinder 
head and compress valve spring with compressor tool. 
Install valve locks and release tool. 

(5) Tap valve spring from side-to-side with hammer 
to be certain spring is properly seated at cylinder head. 

Valve Springs 

Valve Spring and Oll Deflector Removal 

NOTE: This procedure is for removal of valve springs 
and oil deflectors with the cylinder head installed on the 
engine. Refer to Valves for removal procedure with the 
head removed. 

The valve spring is held in place on the valve stem by a 
retainer and a set of conical valve locks. The locks can be 
removed only by compressing the valve spring. 

(1) Remove cylinder head cover and gasket. 
(2) Remove rocker arms and bridged pivot 

assembly. 

(8) Remove push rods. 

NOTE: Retain push rods, bridged pivots and rocker 
arms in same order and position as removed. 

(4) Remove spark plug from cylinder. 
(5) Install 14-mm (thread size) air adapter in spark 

plug hole. 

NOTE: An adapter can be made by welding an air hose 
connection to the body of a spark plug from which the 
porcelain has been removed. 

(6) Connect air hose to adapter and maintain at 
least 90 psi in cylinder to hold valves against their seats. 
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NOTE: On cars equipped with air conditioning, use a 
flexible air adapter when servicing No. 1 cylinder. 

(7) Use Valve Spring Remover and Installer Tools 
J-22534-1, J-22534-4, and J-22534-5 to compress spring 
and remove locks (fig. 1B-76). 

Fig. 1B-76 Valve Spring Removal 

=, 

(8) Remove valve spring and retainer. 
(9) Remove valve stem oil deflector. 

Valve Spring Tension Test 

Use Valve Spring Tester J-8056 to test each valve 
spring for the specified tension value (fig. 1B-77). Re- 
place valve springs that are not within specifications. 

Oll Deflector and Valve Spring Installation 

(1) Use 7/16-inch deep socket and small hammer to 
gently tap oil deflector onto valve stem. 

CAUTION: Install the deflector carefully to prevent 
damage from sharp edges of the valve lock grooves. 

(2) Install valve spring and retainer. 
(3) Compress valve spring with tools J-22534-1, 

J-22584-4 and J-22534-5 and insert valve locks. Release 

spring tension and remove tools. 

NOTE: Tap spring from side-to-side to be certain 

spring is seated properly at cylinder head. 

(4) Disconnect air hose, remove adapter from spark 
plug hole and install spark plug. 

(5) Install push rods. Make certain bottom end of 
each rod is centered in plunger cap of hydraulic valve 

tappet. 

(6) Install rocker arms and bridged pivots. At each 
bridged pivot, tighten capscrews alternately, one turn at 

a time to avoid damaging bridge. 

TORQUE 
WRENCH 

41885 

Fig. 1B-77 Valve Spring Tester 

(7) Install cylinder head cover and gasket. 

Camshaft and Bearings 

All 232 and 258 1V engines use the same camshaft. 

The camshaft used in 258 2V engines has a different cam 
lobe configuration. The camshaft is supported by four 
steel-shelled, babbitt-lined bearings pressed into the 

block and line reamed. Camshaft bearing bores are step- 
bored, being larger at the front bearing than at the rear, 

to permit easy removal and installation of the camshaft. 
Camshaft bearings are lubricated under pressure. 

NOTE: It is not advisable to replace camshaft bearings 
unless equipped with special removing and installing 
tools. 

Camshaft end play is maintained by the load placed 
on the camshaft by the oil pump and distributor drive 
gear. The helical cut of the gear holds the camshaft 

sprocket thrust face against the cylinder block face. 
Camshaft end play is zero during engine operation. 

Measuring Cam Lobe Lift 

(1) Remove cylinder head cover and gasket. 

(2) Remove rocker arms and bridged pivot 
assemblies. 

(3) Remove spark plugs. 
(4) Install dial indicator on end of push rod. Use 

piece of rubber tubing between dial indicator plunger 
and push rod (fig. 1B-78). 

(5) Rotate crankshaft until cam lobe base circle 
(push rod down) is under valve tappet. Set dial indicator 
to zero. 

(6) Rotate crankshaft until push rod reaches its 
maximum upward travel. Read travel at dial indicator. 
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Fig. 1B-78 Cam Lobe Lift Measurement 

Correct cam lobe lift is 0.226 to 0.288 inch for 1V engine 
and 0.242 to 0.254 inch for 2V engine. 

Checking Valve Timing 

(1) Disconnect ignition wires and remove spark 
plugs. 

(2) Remove cylinder head cover and gasket. 

(3) Remove rocker arms and bridged pivot from No. 
1 cylinder. 

(4) Rotate crankshaft until No. 6 piston is at TDC 
on compression stroke. 

(5) Rotate crankshaft counterclockwise (viewed 

from front of engine) 90°. 

(6) Install dial indicator with end of push rod touch- 
ing No. 1 cylinder intake valve push rod end. Set dial 
indicator to zero. 

(7) Rotate crankshaft clockwise (viewed from front 

of engine) until dial indicator shows 0.016-inch lift. 
(8) Timing mark on vibration damper should index 

with TDC mark on timing case cover. If timing mark is 
more than 1/2 inch off TDC in either direction, valve 
timing is incorrect. 

Camshaft Removal 

(1) Remove hood (Pacer only). Mark hinge locations 

on hood panel for alignment during installation. 
(2) Drain cooling system. 

(8) Remove radiator. 
(4) Remove air conditioning condenser and receiver 

assembly as a charged unit, if equipped. 
(5) Remove fuel pump. 
(6) Remove distributor and ignition wires. 
(7) Remove cylinder head cover and gasket. 

(8) Remove rocker arms and bridged pivot 
assemblies. 

(9) Remove push rods, 

NOTE: Keep push rods and tappets in the same order 
as removed. 

(10) Remove cylinder head and gasket. 
(11) Remove hydraulic tappets. 

(12) Remove timing case cover. Refer to Timing Case 
Cover Removal. 

(138) Remove timing chain and sprockets. Refer to 
Timing Chain Removal. 

(14) Pacer only: 

(a) Support engine assembly with lifting device. 
(b) Disconnect front suppport cushions from 

crossmember. 

(c) Lift engine assembly sufficiently to allow 
camshaft removal. 

(15) Gremlin, Concord, AMX and Matador only: 

(a) Remove front bumper or grille as required. 
(b) Remove camshaft. 

Camshaft Inspection 

Inspect the camshaft bearing journals for an uneven 
wear pattern or rough finish. If either condition exists, 

inspect camshaft bearings. Inspect loaded (bottom) side 
of bearing. This is the most probable location of bearing 
damage. Replace camshaft and bearings as required. 

Refer to Bearing Replacement for procedure. 
Inspect the distributor drive gear for damage or exces- 

sive wear. Replace if necessary. 

Inspect each cam lobe and the matching hydraulic 
valve tappet for wear. If the face of the tappet(s) is worn 
concave, the matching camshaft lobe(s) will also be 

worn. Both the camshaft and the tappet(s) must be 
replaced. 

If the camshaft appears to be bearing heavily against 
the timing case cover, check the relief holes in the rear 
cam journal. These holes relieve oil pressure between 
the end of the camshaft and the rear bearing plug. 

Camshaft Installation 

(1) Lubricate camshaft with AMC Engine Oil Sup- 
plement, or equivalent. 

(2) Install camshaft carefully to prevent damaging 
camshaft bearings. 

(8) Pacer only: 
(a) Lower engine to installed position. 
(b) Connect front support cushions to 

crossmember, 
(c) Remove engine lifting device. 

(4) Install timing chain, crankshaft sprocket and 
camshaft sprocket with timing marks aligned. Refer to 
Timing Chain Installation. 

(5) Install camshaft sprocket retaining screw and 
tighten to 50 foot-pounds (68 Nm) torque. 
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(6) Install timing case cover with replacement oil 
seal. Refer to Timing Case Cover Installation. 

(7) Install vibration damper. 
(8) Install damper pulley, if removed. 
(9) Install engine fan and hub assembly. 

(10) Install drive belt(s) and tighten to specified ten- 
sion. Refer to Chapter 1C—Cooling. 

(11) Install fuel pump. 

(12) Rotate crankshaft until No. 1 piston is at TDC 
position on compression stroke. 

(18) Install distributor cap and ignition wires. 

NOTE: Install distributor so that the rotor is aligned 
with the No. 1 terminal of the cap when distributor 
housing is fully seated on block. 

(14) Install hydraulic tappets. 

(15) Install cylinder head and gasket. 
(16) Install push rods. 

(17) Install rocker arms and bridged pivot assem- 
blies, tightening each of the two capscrews for each 
bridge a turn at a time to avoid damaging bridge. 

(18) Install cylinder head cover and gasket. 

NOTE: Lubricate the hydraulic valve tappets and all 
valve train components with AMC Engine Oil Supple- 
ment (HOS), or equivalent, during installation. The EOS 

must remain in the engine for at least 1,000 miles but 

need not be drained until the next scheduled oil change. 

(19) Install air conditioning condenser and receiver 
assembly, if equipped. 

CAUTION: Both service valves must be opened before 
the air conditioning system is operated. 

(20) Install radiator, connect hoses and fill cooling 
system to specified level. Refer to Chapter 1C—Cooling. 

(21) Install front bumper or grille, if removed. 
(22) Install hood, if removed. 
(23) Check ignition timing and adjust as required. 

Camshaft Bearing Replacement 

Camshaft bearing replacement requires that the en- 
gine be removed from the car. Remove timing case 

cover, crankshaft and camshaft rear bearing plug. When 
installing bearings, use a screw-type tool that provides 
steady pressure. Do not use a driver-type tool to install 
bearings. Care must be taken to align oil holes in bear- 
ings with oil galleries in the block. It is not necessary to 
line ream camshaft bearings after installation. 

Hydraulic Valve Tappets 

The hydraulic valve tappet consists of a tappet body, 
plunger, plunger return spring, check valve assembly 
metering disc, plunger cap and lockring (fig. 1B-79). 

The tappet operates in a guide bore which intersects 
with the main oil gallery. 

The operating cycle of the hydraulic tappet begins 
when the tappet is on the heel of the cam lobe (engine 
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Fig. 1B-79 Hydraulic Tappet Components 

valve closed). A groove in the tappet body aligns with 

the tappet oil gallery, admitting pressurized oil into the 
tappet (fig. 1B-80). A hole and groove arrangement ad- 
mits the oil to the inside of the plunger. Oil is forced past 
the plunger check valve and fills the chamber between 
the plunger and tappet body. When the chamber is full, 
additional oil in the plunger body unseats the metering 
disc, and a spurt of oil flows up the pushrod to lubricate 
the rocker assembly. These events all take place while 
the tappet is on the heel of the cam lobe. As the cam 
turns, the lobe begins exerting force on the tappet body. 
This force is transmitted by the trapped oil in the tappet 
chamber to the plunger and finally to the pushrod and 
rocker assembly. The engine valve opens. While the 
valve is open, the trapped oil is subjected to considerable 
pressure and some of it escapes between the plunger and 
the tappet body (leak-down). The cycle is completed as 
the cam lobe rotates back to the starting position and 
another charging cycle begins. In this way, zero valve 
lash is maintained. 

Removal and Disassembly 

(1) Remove cylinder head cover and gasket. 
(2) Remove rocker arms and bridged pivot assem- 

blies. Remove two capscrews at each bridged pivot. Al- 
ternately loosen each capscrew one turn at a time to 
avoid damaging bridge. 
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Fig. 1B-80 Hydraulic Tappet Operation 

(8) Remove push rods. 

NOTE: Retain push rods in the same order as removed. 

(4) Remove cylinder head and gasket. 
(5) Remove tappets through push rod openings of 

block with Hydraulic Valve Tappet Remover and In- 

staller Tool J-21884 (fig. 1B-81). 

J-21884 | 

Fig. 18-81 Hydraulic Tappet Removal 

Cleaning and Inspection 

NOTE: Retain tappet components in the same order as 

removed. 

(1) Release lockring and remove plunger cap, me- 
tering disc, plunger and plunger return spring from 

tappet body. 
(2) Clean components of the hydraulic tappet as- 

sembly in cleaning solvent to remove all varnish or gum 

deposits. 
(3) Check for signs of scuffing on side and face of 

tappet body. 
(4) Inspect tappet face for concave wear by laying 

straightedge across face. If face is concave, correspond- 
ing lobe on camshaft is worn. Replace camshaft and 

tappets. 

(5) Install plunger return spring, plunger, metering 
disc and plunger cap in tappet body. 

(6) Compress plunger assembly using push rod on 
plunger cap, and install lockring. 

Hydraulic Tappet Leak-Down Test 

After cleaning and inspection, test the tappet for leak- 
down to ensure its zero-lash operating ability (fig. 1B- 

82). 
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Fig. 18-82 Hydraulic Tappet Leak-Down Tester 

(1) Swing weighted arm of Tester J-5790 away from 
ram of tester. 

(2) Place 0.812 to 0.818 diameter ball bearing on 
plunger cap of tappet. 

(3) Lift ram and place tappet with ball bearing in- 

side tester cup. 
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(4) Lower ram, then adjust nose of ram until it 

contacts ball bearing. Do not tighten hex nut on ram. 

(5) Fill tester cup with Valve Tappet Test Oil J-5268 
until tappet is completely covered. 

(6) Swing weighted arm onto ram and pump up and 
down on tappet to remove air. When air bubbles cease, 

swing weighted arm away and allow plunger to rise to 
normal position. 

(7) Adjust nose of ram to align pointer with SET 
mark on scale of tester and tighten hex nut. 

(8) Slowly swing weighted arm onto ram. Rotate 
cup by turning handle at base of tester clockwise one 
revolution every two seconds. 

(9) Time leak-down from instant pointer aligns 
with START mark on scale until pointer aligns with 
0.125 mark. A good tappet will take 20 to 110 seconds to 
leak down. Discard tappets outside this range. 

NOTE: Do not charge the tappet assemblies with en- 
gine oil. They will charge themselves within 3 to 8 min- 
utes of engine operation. 

(1) Dip tappet assembly in AMC Engine Oil Supple- 
ment (EOS), or equivalent. 

(2) Use Hydraulic Valve Tappet Remover and In- 

staller Tool J-21884 to install each tappet in same bore 
from which it was removed. 

(3) Install cylinder head and replacement gasket 
and tighten screws. Refer to Cylinder Head Installation 
for tightening sequence. 

(4) Install push rods in same order as removed. 

(5) Install rocker arms and bridged pivot assem- 
blies. Loosely install capscrews to each bridged pivot. At 
each bridged pivot, tighten capscrews alternately, one 
turn at a time to avoid damaging bridge. 

(6) Pour remaining EOS over entire valve train. 

NOTE: The EOS must remain in the engine for at least 
1,000 miles but need not be drained until the next sched- 

uled oil change. 

(7) Install cylinder head cover and gasket. 

Timing Case Cover 

The timing case cover is provided with a seal and oil 
slinger to prevent oil leakage at the vibration damper 
hub (fig. 1B-83). A hole is provided in the cover for the 

use of a timing probe during production. A graduated 
degree scale cast into the cover is used for ignition 

timing. 

It is important that the timing case cover be properly 

aligned with the crankshaft to prevent eventual damage 

to the oil seal. The oil seal may be replaced without 
removing the timing case cover. 
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Fig. 1B-83 Timing Case Cover 

Removal 

(1) Remove drive belt(s), engine fan and hub assem- 
bly, damper pulley and vibration damper. Refer to Vi- 
bration Damper. 

(2) Remove oil pan-to-timing case cover screws and 
cover-to-block screws. 

(3) Remove timing case cover and gasket from 
engine. 

(4) Cut off oil pan gasket end tabs flush with front 
face of cylinder block and remove gasket tabs. 

(5) Clean timing case cover, oil pan and cylinder 
block gasket surfaces. 

(6) Remove crankshaft oil seal from timing case 
cover. 

Installation 

(1) Apply seal compound (Perfect Seal, or equiva- 
lent) to both sides of replacement timing case cover 
gasket and position gasket on cylinder block. 

(2) Cut end tabs off replacement oil pan gasket as 
cut off original gasket. Install these pieces on oil pan and 
cement in place. 

(3) Coat seal end tabs generously with Permatex 
No. 2, or equivalent, and position seal on timing case 
cover (fig. 1B-84). 

41894 

Fig. 1B-84 Oil Pan Front Seal Installation 
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(4) Position timing case cover on engine. Place Tim- 
ing Case Cover Alignment Tool and Seal Installer 
J-22248 in crankshaft opening of cover (fig. 1B-85). 

Fig. 1B-85 Timing Case Cover Alignment 

(5) Install cover-to-block screws and oil pan-to- 
cover screws. Tighten cover-to-block screws to 5 foot- 
pounds (7 Nm) torque and oil pan-to-cover screws to 11 
foot-pounds (138 Nm) torque. 

(6) Remove cover aligning tool and position replace- 
ment oil seal on tool with seal lip facing outward. Apply 
light film of Perfect Seal, or equivalent, on outside di- 
ameter of seal. 

(7) Insert draw screw from Tool J-9163 into seal 

installing tool. Tighten nut against tool until tool bot- 
toms against cover (fig. 1B-86). 
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Fig. 18-86 Timing Case Cover Oli Seal Installation 

(8) Remove tools, and apply light film of engine oil 
on seal lip. 

(9) Install vibration damper and tighten retaining 
screw to 80 foot-pounds (108 Nm) torque. 

(10) Install damper pulley. 
(11) Install engine fan and hub assembly. 
(12) Install drive belt(s) and tighten to specified ten- 

sion. Refer to Chapter 1C—Cooling. 

Timing Case Cover Oll Seal Replacement (Cover not Removed) 

(1) Remove drive belts. 
(2) Remove vibration damper pulley. 

(8) Remove vibration damper. 
(4) Remove oil seal with Tool J-9256 (fig. 1B-87). 
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Fig. 1B-87 Timing Case Cover Oll Seal Removal 

(5) Position replacement oil seal on Timing Case 
Cover Alignment Tool and Seal Installer J-22248 with 
seal lip facing outward. Apply light film of Perfect Seal, 
or equivalent, on outside diameter of seal. 

(6) Insert draw screw from Tool J-9163 into seal 
installing tool (fig. 1B-86). Tighten nut against tool 
until tool bottoms against cover. 

(7) Remove tools. Apply light film of engine oil on 
seal lip. 

(8) Install vibration damper and tighten retaining 
screw to 80 foot-pounds (108 Nm) torque. 

(9) Install damper pulley, if removed. 
(10) Install drive belt(s) and tighten to specified ten- 

sion. Refer to Chapter 1C—Cooling. 

Timing Chain 

Installation of the timing chain with the timing marks 
of the crankshaft and camshaft sprockets properly 
aligned assures correct valve timing. A worn or 
stretched timing chain will adversely affect valve tim- 
ing. If the timing chain deflects more than 1/2 inch, 
replace it. 

The correct timing chain has 48 pins. A chain with 
more than 48 pins will cause excessive slack. 
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Removal 

(1) Remove drive belt(s). 
(2) Remove engine fan and hub assembly. 
(3) Remove vibration damper pulley. 
(4) Remove vibration damper. 

(5) Remove timing case cover. 

(6) Remove oil seal from timing case cover. 
(7) Remove camshaft sprocket retaining screw and 

washer. 
(8) Rotate crankshaft until 0 timing mark on crank- 

shaft sprocket is closest to and on centerline with timing 
pointer of camshaft sprocket (fig. 1B-88). 

(9) Remove crankshaft sprocket, camshaft sprocket 
and timing chain as an assembly. Disassemble chain and 
sprockets. 

TIMING 

MARK 

Fig. 1B-88 Timing Sprocket Alignment 

Installation 

(1) Assemble timing chain, crankshaft sprocket and 
camshaft sprocket with timing marks aligned as shown 
in figure 1B-88. 

(2) Install assembly to crankshaft and camshaft. 
(3) Install camshaft sprocket retaining screw and 

washer and tighten to 50 foot-pounds (68 Nm) torque. 

NOTE: To check correct installation of the timing 
chain, turn crankshaft to locate timing mark of the 

camshaft sprocket at approximately one o'clock position. 
This places timing mark of crankshaft sprocket where it 
meshes with chain (fig. 1B-89). Count number of chain 
pins between timing mark of both sprockets. There must 
be 15 pins. 

(4) Install timing case cover and replacement oil 
seal. 

(5) Install vibration damper. 

(6) Install damper pulley. 
(7) Install engine fan and hub assembly. 
(8) Install drive belt(s) and tighten to specified ten- 

sion. Refer to Chapter 1C—Cooling. 

41899 

Fig. 1B-89 Timing Chain Installation 

INTAKE AND EXHAUST MANIFOLDS 

The intake and exhaust manifolds are attached to the 
cylinder head on the left side of the engine. A gasket is 
used between the intake manifold and the cylinder head. 
No gasket is used between the exhaust manifold and 
cylinder head. An asbestos gasket is used at the mating 
surfaces between the intake manifold and exhaust mani- 
fold (fig. 1B-90). 

An exhaust gas recirculation valve (EGR) is mounted 
on the side of the intake manifold. The intake manifold 
has a metal plate incorporated into the area above the 
exhaust manifold heat valve to create a hot spot that 
improves fuel vaporization during warmup and shortens 
choke operation time. 

Intake and Exhaust Manifold Assembly Removal 

(1) Remove air cleaner. Disconnect fuel line and 
carburetor air horn vent hose and solenoid wire, if 
equipped. 

(2) Disconnect accelerator cable from accelerator 
bellerank. 

(3) Disconnect PCV vacuum hose from intake 
manifold. 

(4) Remove spark CTO vacuum tubes and dis- 
connect TCS solenoid vacuum valve wiring, if equipped. 

(5) Disconnect vacuum hose from EGR valve. 
(6) Disconnect Air Guard hoses at air pump and air 

injection manifold check valve. Disconnect diverter vac- 
uum hose and remove diverter valve with hoses. 

(7) Remove air pump/power steering mounting 
bracket, if equipped. 

(8) Remove air pump. 
(9) Detach power steering pump and set aside, if 

equipped. Do not remove hoses. 
(10) Remove air conditioning drive belt idler assem- 

bly from cylinder head, if equipped. 
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Fig. 1B-90 Intake and Exhaust Manifold Assembly 

(11) Disconnect throttle valve linkage, if equipped 
with automatic transmission. 

(12) Disconnect exhaust pipe from manifold flange. 
(18) Remove manifold attaching screws, nuts and 

clamps. Remove intake and exhaust manifold as an as- 
sembly. Discard gasket. 

(14) Clean mating surfaces of manifolds and cylinder 

head. 

Intake and Exhaust Manifold Assembly Installation 

(1) Position replacement intake manifold gasket on 
cylinder head and install manifold assembly. Tighten 
manifold attaching screws and nuts in sequence (fig. 1B- 
91) to 23 foot-pounds (31 Nm) torque. 

(2) Install flange gasket and connect exhaust pipe to 

manifold flange. 
(3) Connect fuel line and air horn vent hose to car- 

buretor. Connect solenoid wire, if equipped. 
(4) Install AC drive belt idler assembly, if removed. 

(5) Install air pump, if removed. 
(6) Install air pump/power steering pump mount- 

ing bracket, if removed. 
(7) Install diverter valve. Connect hoses to air pump 

and check valve. 
(8) Connect throttle valve linkage and adjust (auto- 

matic transmission only). 
(9) Install drive belt(s) and tighten to specified ten- 

sion. Refer to Chapter 1C—Cooling. 
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(10) Install spark CTO vacuum tubes. Connect TCS 

wiring, if removed. 
(11) Connect vacuum hose to EGR valve. 

(12) Connect accelerator cable and PCV hose. 

(18) Install air cleaner. 

(14) Start engine and check for vacuum and exhaust 

leaks. 
(15) Adjust transmission throttle linkage after com- 

pleting manifold installation. 

oly 

Fig. 1B-91 Manifold Torque Sequence 

Intake Manifold Replacement 

NOTE: It is necessary to remove intake and exhaust 
manifold assembly from the engine before separating 
the manifolds. It is not necessary to remove the carbu- 
retor from the vehicle. After removing the carburetor 

from the intake manifold, it may be set to one side with 
vacuum lines still attached. 

(1) Remove air cleaner. 
(2) Disconnect choke heater tube from choke coil 

housing. Disconnect clean air tube from carburetor. 
(3) Disconnect carburetor control shaft from 

carburetor. 
(4) Remove carburetor from intake manifold and 

set aside. Remove carburetor insulator block. 
(5) Remove carburetor mounting studs from intake 

manifold. 
(6) Remove intake and exhaust manifold assembly 

from engine. Refer to Intake and Exhaust Manifold As- 
sembly Removal for procedures. 

(7) Remove accelerator control bracket. 

(8) Separate manifolds. 
(9) Install replacement gasket between manifolds. 

Install accelerator control bracket. Tighten nuts to 5 

foot-pounds (7 Nm) torque. 

CAUTION: Do not overtighten. Manifolds must be 

held together loosely enough to slide when manifolds are 

attached to cylinder head. 



(10) Install vacuum fittings. 
(11) Install manifold assembly to head. Refer to In- 

take and Exhaust Manifold Assembly Installation for 
procedure. 

(12) Install carburetor studs, replacement gaskets 
and spacer. 

(18) Install carburetor and connect linkage and 
hoses. 

(14) Connect clean air tube and choke heater tube to 
carburetor. 

(15) Tighten intake manifold-to-exhaust manifold 
nuts. Start engine and check for leaks. 

(16) Install air cleaner. 

Exhaust Manifold Replacement 

NOTE: It is necessary to remove intake and exhaust 
manifold assembly from the engine before separating 
the manifolds. It is not necessary to remove the carbu- 
retor from the vehicle. After removing the carburetor 
from the intake manifold, it may be set to one side with 
vacuum lines still attached. 

(1) Remove air cleaner. 
(2) Disconnect choke heater tube from choke ccil 

housing. Disconnect clean air tube from carburetor. 
(8) Disconnect carburetor control shaft from 

carburetor. 
(4) Remove carburetor from intake manifold and 

set aside, 
(5) Remove EGR valve. 
(6) Remove intake and exhaust manifold assembly 

from engine. Refer to Intake and Exhaust Manifold As- 
sembly Removal for procedure. 

(7) Remove accelerator control bracket. 
(8) Separate manifolds. 
(9) Remove EGR valve studs and intall in replace- 

ment manifold. 
(10) Remove distributor CTO tube clamp and install 

on replacement manifold. 
(11) Remove air injection manifold and screws and 

install on replacement manifold. 
(12) Install replacement gasket between manifolds. 

Install accelerator control bracket. Tighten nuts to 5 
foot-pounds (7 Nm) torque. 

CAUTION: Do not overtighten. Manifolds must be 
held together loosly enough to slide when manifolds are 
attached to cylinder head. 

(18) Install choke clean air tube into bottom of ex- 
haust manifold and install tube clip. 

(14) Install manifold assembly to cylinder head. Re- 
fer to Intake and Exhaust Manifold Assembly Installa- 

tion for procedure. 
(15) Install EGR valve and carburetor spring 

bracket. 
(16) Install carburetor to intake manifold. 
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(17) Install carburetor control shaft. Install throttle 
return spring. 

(18) Install choke heater tube and clean air tube to 
carburetor. 

(19) Torque intake manifold-to-exhaust manifold 
nuts. Start engine and check for leaks. 

(20) Install air cleaner. 

CYLINDER HEAD AND COVER 

Cylinder heads are interchangeable between 282 and 
258 CID engines. All incorporate hardened exhaust valve 
seats and exhaust valves with flash chrome stems. 

Cylinder Head Cover 

NOTE: On Pacer models, cylinder head cover removal 
is easter if windshield wiper blades are parked at the 
center of the windshield. 

(1) Remove air cleaner and PCV molded hose. 
(2) Disconnect distributor vacuum advance line at 

spark CTO tube. Disconnect fuel line at fuel pump. Swi- 
vel fuel line to allow removal of cylinder head cover. 

(3) Disconnect PCV valve from grommet in cylinder 
head cover. 

(4) Remove cylinder head cover screws. Strike cover 
with rubber mallet to break loose from head. 

(5) Inspect cylinder head cover for cracks. 

Installatlon—Silicone Method 

A room temperature vulcanizing (RTV) silicone rub- 
ber adhesive is required for this procedure. Use AMC 
Gasket-in-a-Tube, or equivalent. 

(1) Clean gasket surface of adhesive and gasket 
material. 

(2) Wipe gasket surface of cylinder head with oily 
rag. This prevents adhesion but permits sealing. 

(3) Apply 1/8-inch bead of silicone along entire 
length of cover flange. 

(4) Before silicone begins to cure, install cover to 
cylinder head. Be careful to not touch rocker arms with 
silicone. 

(5) Apply dab of silicone to each screw hole. Insert 
screw through silicone. 

(6) Tighten all screws by hand. Then tighten all 
screws to specification. 

Installation—Gasket Method 

(1) Position gasket on cylinder head cover flange. 
Cement several places for ease of handling. Use quick- 
drying adhesive such as AMC Part No. 8127960, or 
equivalent. 
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(2) Position cylinder head cover and gasket on en- 

gine and install screws. 

CAUTION: Do not overtighten screws as this may 
crack cover or split gasket. Tighten screws to 50 inch- 
pounds (5.6 Nm) torque. 

(8) Connect fuel and distributor vacuum advance 

lines. 
(4) Connect PCV valve to grommet in cylinder head 

cover. Connect canister hoses. 
(5) Install air cleaner and connect PCV hose. 

Cylinder Head 

NOTE: On Pacer models, cylinder head removal is eas- 
ier if windshield wiper blades are parked at the center of 
the windshield. 

(1) Drain coolant and disconnect hoses at thermo- 

stat housing. 
(2) Remove air cleaner. 
(3) Remove fuel line and vacuum advance line. 
(4) Remove cylinder head cover and gasket. 
(5) Remove rocker arms and bridged pivot assem- 

blies. Alternately loosen each capscrew one turn at a 

time to avoid damaging bridge. 
(6) Remove push rods. 

NOTE: Retain push rods, bridged pivots and rocker 

arms in same order as removed. 

(7) Disconnect power steering pump bracket and 
Air Guard pump. Lay pumps and brackets aside. Do not 

disconnect hoses. 
(8) Remove intake and exhaust manifold assembly 

from cylinder head. 
(9) If equipped with air conditioning, perform the 

following: 
(a) Remove air conditioning drive belt idler 

bracket from cylinder head. 
(b) Loosen alternator drive belt. Remove alter- 

nator bracket-to-head mounting screw. 
(c) Remove bolts from compressor mounting 

bracket and set compressor aside. 
(10) Disconnect ignition wires and remove spark 

plugs. 
(11) Disconnect temperature sending unit wire and 

battery ground cable. 
(12) Remove ignition coil and bracket assembly. 
(13) Remove cylinder head screws, cylinder head and 

gasket. 

Cleaning and Inspection 

(1) Thoroughly clean machined surfaces of cylinder 
head and block. Remove all dirt and gasket cement. 

(2) Remove carbon deposits from combustion cham- 

bers and top of pistons. 
(3) Use straightedge and feeler gauge to check flat- 

ness of cylinder head and block mating surfaces. Refer 
to Specifications. 

(1) If cylinder head is to be replaced and original 
valves used, measure valve stem diameter. Only stand- 

ard size valves can be used with service replacement 
head unless replacement head valve guides are reamed 
to accomodate oversize valve stems. Remove all carbon 
buildup and reface valves as outlined under Valve 

Refacing. 
(2) Install valves in cylinder head using replace- 

ment valve stem oil deflectors. 
(3) Transfer all attached components from original 

head which are not included with replacement head. Do 
not install temperature sending unit until coolant is 
installed. This permits trapped air to escape from block 

and head. 

CAUTION: Do not apply sealing compound on head 
and block surfaces. Do not allow sealing compound to 
enter cylinder bore. 

(4) Apply even coat of Perfect Seal sealing com- 
pound, or equivalent, to both sides of replacement head 
gasket and position gasket on block with word TOP 

facing upward. 
(5) Install cylinder head. Tighten bolts in sequence 

to 105 foot-pounds (145 Nm) torque (fig. 1B-92). 

NOTE: The head gasket is made of aluminum-coated 
embossed steel and does not require that the head 

screws be retightened. 
----P- -- 

eta tal oe 42830 

Fig. 1B-92 Cylinder Head Torque Sequence 

(6) Connect battery negative cable. 
(7) Install ignition coil and bracket assembly. 

(8) Install spark plugs and connect ignition wires. 

(9) Attach air conditioning air compressor mount- 

ing bracket to cylinder head, if removed. 
(10) Install intake and exhaust manifold assembly. 

Refer to figure 1B-91 for correct torque tightening . 

sequence. 
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(11) Install alternator bracket screw to head. Install 
alternator belt and adjust tension. 

(12) Install power steering bracket and pump. Ad- 
just belt tension. 

(13) Install Air Guard pump bracket screws to head. 
Adjust belt tension. 

(14) Install push rods in order removed. 
(15) Install rocker arms and bridged pivot assem- 

blies in order removed. Loosely install capscrews to each 
bridged pivot. At each bridged pivot, tighten capscrews 
alternately one turn at a time to avoid damaging bridge. 
Tighten screws to 19 foot-pounds (26 Nm) torque. 

(16) Install cylinder head cover. Use replacement 
gasket or silicone rubber material. 

(17) Connect hoses to thermostat housing and fill 
cooling system to specified level. Refer to Chapter 
1C—Cooling. 

NOTE: Automatic transmission throttle valve linkage 
must be adjusted after completing the cylinder head 
installation. 

(18) Install temperature sending unit and connect 
wire. 

(19) Install fuel and vacuum advance lines. 

(20) Operate engine with radiator cap off. Check for 

leaks and continue running engine until thermostat 
opens. Add coolant, if required. 

(21) Install air cleaner. 

LUBRICATION SYSTEM 

General 

A gear-type positive displacement pump is mounted 
at the underside of the block opposite the No. 4 main 

bearing (fig. 1B-93). The pump draws oil through the 
screen and inlet tube from the sump at the rear of the oil 

pan. The oil is driven between the drive and idler gears 

and the pump body, then is forced through the outlet to 
the block. An oil gallery in the block channels oil to the 
inlet side of the full flow oil filter. After passing through 

the filter element, the oil passes from the center outlet 
of the filter through an oil gallery up to the main oil 
gallery which extends the entire length of the block. 

Galleries extend downward from the main oil gallery 
to the upper shell of each main bearing. The crankshaft 
is drilled internally to pass oil from the main bearing 
journals (except No. 4) to the connecting rod journals. 
Each connecting rod bearing cap has a small squirt hole. 
Oil passes through the squirt hole and is thrown off as 
the rod rotates. This oil throwoff lubricates the cam- 
shaft lobes, distributor drive gear, cylinder walls and 
piston pins. 

Oil is supplied to the hydraulic valve tappets from the 
main oil gallery. Oil is provided to the camshaft bear- 
ings through galleries. The front camshaft bearing jour- 
nal passes oil through the camshaft sprocket to the 
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Fig. 1B-93 Lubrication System 
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timing chain. Rotation of the sprocket lubricates the 
crankshaft sprocket and chain. Oil drains back to the oil 
pan under the No. 1 main bearing cap. 

The oil supply for the rocker arms and bridged pivot 
assemblies is provided by the hydraulic valve tappets. 
Oil passes from the tappet through the hollow push rod 
to a hole in the corresponding rocker arm. Oil from the 
rocker arms lubricates the valve train components, then 
passes down through the push rod guide holes in the 
cylinder head past the valve tappet area, and returns to 
the oil pan. 

Oll Filter 

A full flow oil filter, mounted on the lower right hand 
side of the engine, is accessible through the hood open- 
ing. A bypass valve incorporated in the filter mounting 
boss on the cylinder block provides a safety factor if the 
filter becomes inoperative as a result of dirt or sludge 

accumulation (fig. 1B-94). 

Use Tool J-22700 to remove the oil filter. Before instal- 
lation, apply a thin film of oil to the replacement filter 

VALVE 
SPRING 

FILTER 

SPRING 
RETAINER 

OIL PRESSURE 
RELIEF SPRING 

COTTER 
PIN 

OIL INLET TUBE 
AND SCREEN 
ASSEMBLY 

gasket. Install filter until gasket contacts the seat of the 
adapter. Then tighten securely, by hand only, about 3/4 
turn. Operate engine at fast idle and check for leaks. 

Oll Pump 

The positive-displacement gear-type oil pump is 
driven by the distributor shaft, which is driven by a gear 
on the camshaft. Crankcase oil is drawn into the pump 
through an inlet tube and screen assembly which is 
pressed into the pump body (fig. 1B-94). The pump in- 
corporates a non-adjustable pressure relief valve to limit 
maximum pressure to 75 pounds. In the relief position, 
the valve permits oil to bypass through a passage in the 
pump body to the inlet side of the pump. 

Removal 

NOTE: Oil pump removal or replacement will not af- 
fect distributor timing as the distributor drive gear re- 
mains in mesh with the camshaft gear. 

(1) Drain engine oil. 

DRIVE GEAR 
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Fig. 18-94  Oll Filter and Oll Pump Assembly 
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(2) Remove oil pan. Refer to Oil Pan Removal. 

(3) Remove oil pump retaining screws, oil pump and 
gasket. 

CAUTION: Do not disturb position of oil inlet tube and 
screen assembly in pump body. If tube is moved within 

pump body, a replacement tube and screen assembly 

must be installed to assure an airtight seal. 

Disassembly and Inspection 

(1) Remove cover retaining screws, cover and gas- 
ket from pump body. 

(2) Measure gear end clearance. 

e Preferred Method: 

(a) Place strip of Plastigage across full width of 

each gear (fig. 1B-95). 

(b) Install pump cover and gasket. Tighten 

screws to 70 inch-pounds (7.9 Nm) torque. 

(c) Remove pump cover and determine amount 

of clearance by measuring width of compressed Plasti- 

gage with scale on Plastigage envelope. Correct clear- 

ance by this method is 0.002 to 0.008 inch (0.002 inch 
preferred). 

e Alternate Method: 

(a) Place straightedge across ends of gears and 
pump body. 

(b) Select feeler gauge which fits snugly but 
freely between straightedge and pump body (fig. 1B-96). 

Correct clearance by this method is 0.004 to 0.008 inch 
(0.007 preferred). 

If gear end clearance is excessive, replace oil pump 
assembly. 

STRIP OF a — 
PLASTIGAGE (emmy | 45, 70191 

a, 

Fig. 1B-95 Oli Pump Gear End Clearance—Plastigage Method 

(8) Measure gear-to-body clearance by inserting 

feeler gauge between gear tooth and pump body inner 
wall directly opposite the point of gear mesh. Select 
feeler gauge which fits snugly but freely (fig. 1B-97). 
Rotate gears to check each tooth in this manner. Correct 
clearance is 0.0005 to 0.0025 inch (0.0005 preferred). 
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Fig. 1B-96 Oll Pump Gear End Clearance Measurement— 

Feeler Gauge Method 
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Fig. 1B-97 Ol Gear-to-Body Clearance Measurement 

If gear-to-body clearance is more than specified, replace 
idler gear, idler shaft and drive gear assembly. 

(4) Remove cotter pin and slide spring retainer, 

spring and oil pressure relief valve out of pump body. 
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Check for sticking condition during disassembly. Clean 

or replace as necessary. 

NOTE: The oil inlet tube must be moved to allow re- 
moval of the relief valve. Install a replacement pickup 
tube assembly. 

Assembly and Installation 

(1) Install oil pressure relief valve, spring, retainer 
and cotter pin. 

(2) If position of the inlet tube in the pump body has 

been disturbed, install replacement tube and screen as- 
sembly. Apply light film of Permatex No. 2, or equiva- 
lent, around end of tube. Use tool J-21882 to drive tube 
into body, making sure support bracket is properly 

aligned (fig. 1B-98). 

J-21882 

Fig. 18-98 Oli Pump Inlet Tube Installation 

(8) Install idler shaft, idler gear and drive gear 

assembly. 

NOTE: To ensure self-priming of the oil pump, fill 
pump with petroleum jelly before installing the oil 
pump cover. Do not use grease. 

(4) Install pump cover and replacement gasket. 
Tighten cover screws to 70 inch-pounds (7.9 Nm) torque. 

NOTE: Check gears for binding before installing the oil 

pump. 

(5) Install oil pump and replacement gasket. 
Tighten short screws to 10 foot-pounds (14 Nm) torque 
and long screws to 17 foot-pounds (23 Nm) torque. 

(6) Install oil pan using replacement gaskets and 
seals. Refer to Oil Pan Installation. Fill crankcase with 
clean oil to specified level. 

Oll Pan 

Removal—Gremlin-Concord-AMX-Matador 

(1) Turn steering wheel to full left lock. 

(2) Support engine with holding fixture as shown in 
figure 1B-70. 

(8) Raise car and support with support stands at 
side sills. 

(4) Disconnect steering idler arm at side sill. 

(5) Disconnect engine front support cushions at en- 

gine brackets. 
(6) Loosen sway bar link nuts to the end of bolt 

threads, if equipped. 
(7) Remove front crossmember-to-side sill bolts and 

nuts and pull crossmember down. 
(8) Remove engine right support bracket from 

engine. 

(9) Loosen strut rods at lower control arm. Do not 
remove screws. 

(10) Drain engine oil. 
(11) Remove starter motor. 

(12) Remove oil pan screws and oil pan. 
(18) Remove oil pan front and rear neoprene oil 

seals. 
(14) Thoroughly clean gasket surfaces of oil pan and 

engine block. 
(15) Remove all sludge and dirt from oil pan sump. 

Installation—Gremlin-Concord-AMX-Matador 

(1) Install replacement oil pan front seal to timing 

case cover and apply generous amount of RTV silicone 

(AMC Gasket-in-a-Tube, or equivalent) to end tabs. 
(2) Cement replacement oil pan side gaskets into 

position on engine block. Apply generous amount of 

RTV silicone to ends of gaskets. 
(8) Coat inside curved surface of replacement oil 

pan rear seal with soap. Apply generous amount of RTV 

silicone to gasket contacting surface of seal end tabs. 
(4) Install seal in recess of rear main bearing cap. 

Make certain it is fully seated. 
(5) Apply engine oil to oil pan contacting surface of 

front and rear oil pan seals. 
(6) Install oil pan. Tighten screws and drain plug 

securely. 

NOTE: Tighten 1/4-20 oil pan screws to 7 foot-pounds 
(9 Nm) torque and 5/16-18 oil pan screws to 11 foot- 

pounds (15 Nm) torque. 

(7) Install starter motor. 
(8) Install engine right support bracket. 
(9) Install crossmember-to-side sill screws and nuts 

and tighten to 65 foot-pounds (88 NM) torque. 
(10) Tighten strut rod screws. 
(11) Install engine front support cushion-to-bracket 

screws and tighten to 33 foot-pounds (45 Nm) torque. 
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(12) Tighten sway bar link nuts to 7 foot-pounds (9 
Nm) torque, if equipped. 

(13) Install steering idler arm to side sill and tighten 
retaining nuts to 50 foot-pounds (68 Nm) torque. 

(14) Lower car and remove engine holding fixture. 
(15) Fill crankcase to specified level with clean oil. 

Run engine and check for leaks. 

Removal—Pacer 

(1) Drain engine oil. 

(2) Install engine holding fixture (fig. 1B-70). 
(3) Disconnect steering shaft flexible coupling (rag 

joint) and use wire to position it aside. 

(4) Raise and support car. 

(5) Remove front engine support cushion through- 
screws. 

(6) Disconnect front brake lines at wheel cylinders. 
(7) Disconnect upper ball joints from spindles. 

WARNING: Be sure shock absorbers are securely 
attached. 

(8) Remove upper control arms and move aside. 

(9) Support front crossmember with jack. 
(10) Remove nuts from front crossmember rear 

mounts and swing crossmember forward (fig. 1B-99). 
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Fig. 1B-99 Oil Pan Removal—Pacer 

(11) Remove starter motor. 
(12) Remove oil pan attaching screws and oil pan. 
(18) Remove oil pan front and rear neoprene oil 

seals, 
(14) Thoroughly clean gasket surface of oil pan and 

cylinder block. 
(15) Clean all sludge and dirt from oil pan sump. 

Installation—Pacer 

(1) Install replacement oil pan front seal to timing 

case cover. Apply generous amount of AMC Gasket-in-a- 

Tube, or equivalent, to end tabs. 

(2) Cement replacement oil pan side gaskets into 
position on engine block. Apply generous amount of 

RTV silicone to gasket ends. 

(3) Coat inside curved surface of replacement oil 
pan rear seal with soap. Apply generous amount of RTV 

silicone to side gasket contacting surface of seal end 
tabs. 

(4) Install seal in recess of rear main bearing cap. 
Make sure it is fully seated. 

(5) Apply engine oil to oil pan contacting surface of 
front and rear oil pan seals. 

(6) Install oil pan. Tighten screws and drain plug 
securely. 

NOTE: Tighten 1/4-20 oil pan screws to 7 foot-pounds 
(9 Nm) torque and 5/16-18 oil pan screws to 11 foot- 
pounds (15 Nm) torque. 

(7) Install starter motor. 

(8) Swing front crossmember back into position and 
support with jack. Install front engine support cushion 
screws and tighten to 55 foot-pounds (75 Nm) torque. 

(9) Install crossmember rear screws and tighten to 
50 foot-pounds (68 Nm) torque. 

(10) Remove jack. 

(11) Install upper control arms and tighten cross 

shaft bolts and nuts to 60 foot-pounds (81 Nm) torque. 

(12) Attach ball joints to spindles and tighten nuts to 
75 foot-pounds (102 Nm) torque. 

(13) Attach front brake lines to wheel cylinders and 
tighten to 100 inch-pounds (11.3 Nm) torque. 

(14) Lower car. 

(15) Connect steering shaft flexible coupling and 
tighten nuts to 25 foot-pounds (34 Nm) torque. 

(16) Remove engine holding fixture. 

(17) Fill crankcase with clean oil to specified dipstick 
level. 

(18) Bleed brakes. 

Oll Pressure Indicator—aAll Models 

Refer to Chapter 1L—Power Plant Instrumentation 
for operation, diagnosis and replacement of oil pressure 
indicator. 

Oll Pressure Gauge 

Refer to Chapter 1L—Power Plant Instrumentation 
for operation, diagnosis and replacement of oil pressure 
gauge. 

CONNECTING ROD AND PISTON ASSEMBLY 

NOTE: The following procedure is used to service con- 
necting rod and piston assemblies with engine in the car. 



1B-60 ENGINES 

Removal 

(1) Remove cylinder head cover. 

NOTE: On Pacer models, cylinder head cover removal 
is easier if windshield wiper blades are parked at the 
center of the windshield. 

(2) Remove rocker arms and bridged pivot assem- 
blies. Remove two capscrews at each bridged pivot. Al- 
ternately loosen capscrews one turn at a time to avoid 
damaging bridge. 

(8) Remove push rods. 
(4) Remove cylinder head and gasket. 
(5) Position pistons one at a time near bottom of 

stroke and use ridge reamer to remove ridge from top 
end of cylinder walls. 

(6) Drain engine oil. 
(7) Remove oil pan and gaskets. 
(8) Remove connecting rod bearing caps and inserts 

and retain in same order as removed. 

NOTE: Connecting rods and caps are stamped with the 

corresponding cylinder number. 

(9) Remove connecting rod and piston assemblies 
through top of cylinder bores. 

NOTE: Be careful that connecting rod screws do not 
scratch the connecting rod journals or cylinder walls. 
Short pieces of rubber hose slipped over the rod screws 
will provide protection during removal. 

(1) Clean cylinder bores thoroughly. Apply light 
film of clean engine oil to bores with clean, lint-free 
cloth. 

(2) Install piston rings on pistons. Refer to Piston 
Rings for sequence. 

(3) Lubricate piston and rings with clean engine oil. 
(4) Use Piston Ring Compressor Tool J-5601 to in- 

stall connecting rod and piston assemblies from top of 
cylinder bores (fig. 1B-100). 

NOTE: Be careful that connecting rod screws do not 
scratch the connecting rod journals or cylinder walls. 
Short pieces of rubber hose slipped over the connecting 
rod screws will provide protection during installation. 

(5) Install connecting rod bearing caps and inserts 
in same order as removed. 

NOTE: Oil squirt holes in connecting rods must face 
camshaft. 

(6) Install oil pan using replacement gaskets and 
seals. Tighten drain plug securely. 

(7) Install gasket and cylinder head. 
(8) Install push rods. 
(9) Install rocker arms and bridged pivot assem- 

blies. Tighten capscrews for each bridge a turn at a time 
to avoid damaging bridge. 

(10) Install cylinder head cover. Use replacement 
gasket or silicone rubber material. 

(11) Fill crankcase with clean oil to specified dipstick 
level. 
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Fig. 1B-100 Piston Installation 

CONNECTING RODS 

The connecting rods are malleable iron, balanced as- 
semblies with bearing inserts at the crankshaft journal 
end. The piston pin is a 2,000 pound press-fit. 
A squirt hole in the crankshaft end of the connecting 

rod provides lubrication for the camshaft lobes, distrib- 
utor drive gear, cylinder walls and piston pins. The 
squirt hole faces the camshaft when the connecting rod 
is installed. 

Misaligned or bent connecting rods cause abnormal 
wear on pistons, piston rings, cylinder walls, connecting 
rod bearing or crankshaft connecting rod journals. If 
wear patterns or damage to any of these components 
indicate the probability of a misaligned connecting rod, 
check rod alignment. Replace misaligned or bent rods. 

Side Clearance Measurement 

Slide snug-fitting feeler gauge between connecting rod 
and crankshaft rod journal flange. Correct clearance is 
0.005 to 0.014 inch. Replace connecting rod if side clear- 
ance is not to specifications. 

Connecting Rod Bearings 

The connecting rod bearings are steel-backed alumi- 

num-alloy. 
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Each bearing is selectively fitted to its respective jour- 
nal to obtain the desired operating clearance. In produc- 
tion, the select fit is obtained by using various-sized, 
color-coded bearing inserts as shown in the bearing fit- 
ting chart. The bearing color code appears on the edge of 
the insert. 

NOTE: Bearing size is not stamped on inserts used in 
production, 

The rod journal size is identified in production by a 
color coded paint mark on the adjacent cheek or counter- 

weight toward the flanged (rear) end of the crankshaft. 

The color codes used to indicate journal size are shown 
in the bearing fitting chart. 

When required, upper and lower bearing inserts of 

different sizes may be used as a pair. A standard size 
insert is sometimes used in combination with a 0.001- 
inch undersize insert to reduce clearance 0.0005 inch. 

NOTE: Never use a pair of bearing inserts with more 
than 0.001-inch difference in size. 

Example: 

Correct Incorrect 

Upper—Standard 

Lower—0.001-inch 

undersize 

Standard 

0.002-inch 

70242 

Service replacement bearing inserts are available as 
pairs in the following sizes: standard, 0.001-, 0.002-, 
0.010-, and 0,012-inch undersize. The bearing size is 
stamped on the back of service replacement inserts. 

NOTE: The 0.002- and 0.012-inch undersize inserts are 
not used in production. 

Removal 

(1) Drain engine oil. 
(2) Remove oil pan and gaskets. 
(8) Rotate crankshaft as required to position two 

connecting rods at a time at bottom of stroke. 
(4) Remove connecting rod bearing cap. Remove 

lower bearing insert. 
(5) Remove upper bearing insert by rotating it out 

of connecting rod. 

NOTE: Do not mix bearing caps. Each connecting rod 
and its matching cap is stamped with the cylinder num- 
ber on a machined surface adjacent to the oil squirt hole 
which faces the camshaft side of the engine block. 

Inspection 

(1) Clean inserts. 

(2) Inspect linings and backs of inserts for irregular 
wear pattern. Note any scraping, stress cracks or dis- 

coloration (fig. 1B-101). If bearing has spun in rod, re- 
place bearing and connecting rod and inspect crankshaft 
journal for scoring. 

(3) Inspect for material imbedded in linings which 
may indicate piston, timing gear, distributor gear or oil 

pump gear problems. Figures 1B-102 and 1B-103 show 
common score patterns. 

(4) Inspect fit of bearing locking tab in rod cap. If 
inspection indicates that insert may have been caught 
between rod and rod cap, replace upper and lower bear- 
ing inserts, 

(5) Inspect insert in area of locking tab. Abnormal 
wear indicates bent tabs or improper installation of 
inserts (fig. 1B-104). 

(6) Replace bearing inserts that are damaged or 
worn. 

LOCKING TAB MATING EDGES UPPER 
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Fig. 18-101 Connecting Rod Bearing Inspection 

Connecting Rod Bearing Fitting Chart 

Crankshaft Connecting Rod Journal 

Color and Diameter in 

Inches (Journal Size) 

Yellow  —2.0955 to 2.0948 (Standard) Yellow 

Orange  —2.0948 to 2.0941 (0.0007 Undersize) Yellow 

Black —2.0941 to 2.0934 (0.0014 Undersize) Black 

—2.0855 to 2.0848 (0.010 Undersize) Red 

Bearing Color Code 

Standard 

Standard 

.001-Inch Undersize 

.010-Inch Undersize 

Standard 

.001-inch Undersize 

.001-inch Undersize 

.010-inch Undersize 

Black 

Black 

Red 

60261 
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Fig. 1B-102 Scoring Caused by Insufficient Lubrication 
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Fig. 18-104 Locking Tab Inspection 

Measuring Bearing Clearance with Plastigage 

(1) Wipe journal clean. 
(2) Lubricate upper insert and install in rod. 

(8) Install lower insert in bearing cap. Lower insert 
must by dry. Place strip of Plastigage across full width 
of lower insert at center of bearing cap. 

(4) Install bearing cap to connecting rod and tighten 
nuts to 28 foot-pounds (88 Nm) torque. 

NOTE: Do not rotate crankshaft. Plastigage will shift, 
resulting in inaccurate reading. 

NOTE: Plastigage must not crumble in use. If brittle, 
obtain fresh stock. 

(5) Remove bearing cap and determine amount of 
clearance by measuring width of compressed Plastigage 
with scale on Plastigage envelope (fig. 1B-105). Correct 
clearance is 0.001 to 0.0025 inch. 

NOTE: Plastigage should maintain the same size 
across the entire width of the insert. If size varies, it 

may indicate a tapered journal, bent connecting rod or 

dirt trapped between the insert and rod. 

(6) If correct clearance is indicated, bearing fitting 
is not necessary. Remove Plastigage from crankshaft 
and bearing and proceed to Installation. 

(7) If oil clearance exceeds specification, install 

0.001 inch undersize bearing inserts and check clearance 
as described in steps (1) through (5). 

The clearance indicated with 0.001-inch undersize 
bearing installed will determine if 0.001-inch undersize 

inserts or some other combination is needed to provide 
correct clearance. For example, if the initial clearance 

was 0.008 inch, 0.001-inch undersize inserts would re- 
duce clearance by 0.001 inch. Oil clearance would be 
0.002 inch and within specification. A 0.002-inch under- 
size insert and a 0.001-inch undersize insert would re- 
duce this clearance an additional 0.0005 inch. Oil 
clearance would then be 0.0015 inch. 

CAUTION: Never use inserts which differ more than 
one bearing size as a pair. For example, do not use a 
standard upper and 0.002-inch undersize lower. 

(8) If oil clearance exceeds specification when 0.002- 
inch undersize inserts are installed, measure connecting 

rod journal with micrometer. If journal size is correct 
(not under 2.0984 inch), inside diameter of connecting 
rod is incorrect and rod must be replaced. 
If journal size is incorrect, replace crankshaft or grind 
journal to accept a suitable undersize bearing. 

SCALE le 

COMPRESSED 
PLASTIGAGE 

41907 

Fig. 1B-105 Bearing Clearance Measurement with Plastigage 
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Measuring Bearing Clearance with Micrometer 

(1) Wipe connecting rod journal clean. 

(2) Use micrometer to measure maximum diameter 
of rod journal at four points. Take two readings 90° 
upart at each end of journal. 

(3) Check for taper and out-of-round condition. Cor- 

rect tolerance is 0.0005 inch maximum for both taper 
and out-of-round. If any rod journal is not within speci- 
fications, replace the crankshaft. 

(4) Compare reading obtained with journal diame- 
ters listed in Connecting Rod Bearing Fitting Chart and 
select inserts required to obtain specified bearing 
clearance. 

Installation 

(1) Lubricate bearing surface of each insert with 
clean engine oil. 

(2) Install bearing inserts, cap and retaining nuts. 
Tighten to 33 foot-pounds (45 Nm) torque. 

CAUTION: Be careful when rotating the crankshaft 
uth bearing caps removed. Be sure the connecting rod 
screws do not accidentally come in contact with the rod 
journals and scratch the finish. Bearing failure would 
result. Short pieces of rubber hose slipped over the con- 

necting rod screws will provide protection during 
installation. 

(8) Install oil pan using replacement gaskets and 

seals. Tighten drain plug securely. 

(4) Fill crankcase with clean oil to specified level. 

PISTONS 

Aluminum alloy Autothermic pistons, steel reinforced 
for strength and controlled expansion, are used. The 
ring belt area above the piston pin provides for three 
piston rings: two compression rings and one oil control 
ring. 

The piston pin boss is offset from the centerline of the 
piston to place it nearer the thrust side of the piston, 
minimizing piston slap. 

An arrow on the top surface of the piston ensures 
correct installation in the bore. The arrow points toward 
the front of engine when installed (fig. 1B-106). 

Piston Fitting 

Micrometer Method 

(1) Measure inside diameter of cylinder bore at 
point 2-5/16 inches below top of bore. 

(2) Measure outside diameter of piston. 

NOTE: Because pistons are cam ground, measure at 

right angle to piston pin at centerline of pin (fig. 1B-107). 

(3) The difference between cylinder bore diameter 

and piston diameter is piston-to-bore clearance. 

ARROW POINTS 
TO FRONT FRONT OF ENGINE 

41908 

Fig. 1B-106 Pistons Correctly Positioned in Bores 

Feeler Gauge Method 

(1) Remove rings from piston. 

(2) Insert long 0.001-inch feeler gauge into cylinder 

bore. 
(8) Insert piston, top first, into bore alongside feeler 

gauge. With entire piston inserted in bore, piston should 
not bind against feeler gauge. 

(4) Repeat steps (2) and (8) with long 0.002-inch 
feeler gauge. Piston should bind. 

If piston binds on 0.001-inch gauge, piston is too large 
or bore is too small. If piston does not bind on 0.002-inch 
gauge, piston is too small for bore. Piston may be en- 
larged by knurling or shot-peening. Replace pistons that 
are 0.004-inch or more undersize. 
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Fig. 1B-107 Piston Measurement 

Piston Rings 

The two compression rings are made of cast iron. The 
oil control ring is a three-piece steel design. 

Ring Fitting 

(1) Clean carbon from all ring grooves. Oil drain 
openings in oil ring grooves and pin boss must be open. 
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Do not remove metal from grooves or lands. This will 
change ring groove clearances and will damage ring-to- 
land seating. 

(2) Check ring side clearance with feeler gauge fit- 
ted snugly between ring land and ring. Rotate ring in 
groove. It must move freely at all points (fig. 1B-108). 
Refer to Specifications for correct ring side clearance. 

80051 

Fig. 1B-108 Ring Side Clearance 

(3) Place ring in bore and push down with inverted 
piston to position near lower end of ring travel. Measure 
ring gap clearance with feeler gauge fitting snugly in 
ring opening (fig. 1B-109). 

Installation 

Refer to figure 1B-110 for position of ring gaps when 
installing piston rings. 

(1) Install oil control rings as indicated by instruc- 
tions in package. It is not necessary to use a tool to 
install upper and lower rails (fig. 1B-111). Insert expan- 
der ring first, then side rails. 

(2) Install lower compression ring using ring in- 
staller to expand ring around piston (fig. 1B-112). 

NOTE: Make certain upper and lower compression 
rings are installed properly. Figure 1B-118 shows typical 
ring markings indicating the top side of the ring. 
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Fig. 18-109 Ring Gap Clearance 
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Fig. 18-110 Piston Ring Gap Position 

(8) Install upper compression ring using ring in- 
staller to expand ring around piston (fig. 1B-112). 
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Fig. 1B-113 Typical Piston Ring Markings 

Piston Pins 

Piston pins are press fit into the connecting rod and 
require no locking device. 

Removal 

(1) Using Piston Pin Remover J-21872 and arbor 

press, place piston on Remover Support J-21872-1 (fig. 

1B-114). 

—- 
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Fig. 1B-111 Oli Control Ring Rall installation 
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Fig. 1B-114 Piston Pin Removal or Installation 

(2) Use Piloted Driver J-21872-3 to press pin com- 
pletely out of piston. Note position of pin through gauge 
window of remover support. 

Pin Inspection 

(1) Inspect pin and pin bore for nicks and burrs. 
Remove as necessary. 

NOTE: Never reuse piston pin after it has been in- 
ie : stalled in and removed from a connecting rod. 

RING EXPANDER (2) With pin removed from piston, clean and dry 
RECOMMENDED 41914 piston pin bore and replacement piston pin. 

(3) Position piston so that pin bore is in vertical 

Fig. 1B-112 Compression Ring Installation position. Insert pin in bore. At room temperature, pin 
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should slide completely through pin bore without 

pushing. 
(4) Replace piston and pin if pin jams in pin bore. 

Installation 

(1) Insert Pin Pilot J-21872-2 through piston and 

connecting rod pin bores (fig. 1B-114). 
(2) Position pin pilot, piston and connecting rod on 

Support J-21872-1. 
(8) Insert piston pin through upper piston pin bore 

and into connecting rod pin bore. 
(4) Position Piloted Driver J-21872-3 inside piston 

pin. 
(5) Using arbor press, press piston pin through con- 

necting rod and piston until pin pilot indexes with mark 

on support. 

NOTE: The piston pin requires a 2,000 pound press-fit. 
If little effort is required to install piston pin in con- 
necting rod, or if rod moves along pin, connecting rod 

must be replaced. 

(6) Remove piston and connecting rod assembly 
from press. Pin should be centered in rod, +0.0312 inch. 

CRANKSHAFT 

The crankshaft is nodular iron and is counterweighted 
and balanced. The 232 CID engine crankshaft has eight 
counterweights, and the 258 CID engine crankshaft has 
twelve counterweights. Both have seven main bearing 
journals and six connecting rod journals. End thrust is 
controlled by the No. 3 main bearing. 
An oil slinger is provided at the rear main journal, 

inboard of the rear oil seal. The component parts and 
crankshaft are individually balanced. Then the complete 
assembly is balanced as a unit. 

NOTE: On engines equipped with automatic transmis- 
sions, mark the torque converter and converter flexplate 
before removal. Install in the same postition. 

Service replacement dampers, crankshafts, flywheels, 
torque converters and clutch components are balanced 
individually and may be replaced as required without 
balancing the complete assembly. 

Removal or Replacement 

Replace the crankshaft if it is damaged to the extent 
that reconditioning is not feasible. Removal and instal- 
lation procedures are outlined under Cylinder Block. 

Crankshaft End Play Measurement 

The crankshaft end play is controlled at the No. 3 
main bearing insert which is flanged for this purpose. 

(1) Attach dial indicator to cylinder block adjacent 
to No. 3 main bearing (fig. 1B-115). 

(2) Pry shaft forward with flat-bladed screwdriver, 

position dial indicator push rod on face of crankshaft 
counterweight and set dial to zero. 

(3) Pry shaft fore and aft. Read dial indicator. End 
play is difference between high and low readings. Cor- 
rect crankshaft end play is 0.0015 to 0.0065 inch (0.002 to 
0.0025 desired). 

(LC 
Sree t 
J \ 
7 

DIAL 

NUMBER INDICATOR 

THREE 

MAIN 

BEARING 

CAP 

(p\_ > 
ons > a iw (ples w AS 
Nat ry ) 

ty 
Var Qs 

2 

aque Ae 
ee, 

A | W g / . 

/ | / | | 

/ | 
| | \ | | 

Fig. 18-115 Measuring Crankshaft End Play 

(4) If end play is out of specifications, inspect 
crankshaft thrust faces for wear. If no wear is apparent, 

replace thrust bearing and check end play. If end play is 
still out of specifications, replace crankshaft. 

NOTE: When replacing the thrust bearings, pry the 
crankshaft fore and aft to align the faces of the thrust 
bearings before final torque tightening. 

Crankshaft Main Bearings 

The main bearings are steel-backed, micro-babbitt, 
precision type. The main bearing caps, numbered (front 
to rear) from 1 through 7, have an arrow to indicate 

forward position. The upper main bearing inserts are 
grooved while the lower inserts are smooth. 

Each bearing is selectively fitted to its respective jour- 
nal to obtain the desired operating clearance. In produc- 
tion, the select fit is obtained by using various-sized 
color-coded bearing inserts as shown in Main Bearing 
Fitting Chart. The bearing color code appears on the 
edge of the insert. 

NOTE: Bearing size is not stamped on inserts used in 
production. 

The main bearing journal size is identified in produc- 
tion by a color-coded paint mark on the adjacent cheek 
toward the flanged (rear) end of the crankshaft, except 
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for the rear main journal which is on the crankshaft 
rear flange. 

When required, upper and lower bearing inserts of 

different sizes may be used as a pair. A standard size 

insert is sometimes used in combination with a 0.001- 
inch undersize insert to reduce clearance by 0.0005 inch. 
Example: 

Correct Incorrect 

Upper—Standard 

Lower-—0.001-inch 

undersize undersize 

Standard 

0.002-inct 

70242 

CAUTION: Never use a pair of bearing inserts with 

greater than 0.001-inch difference in size. 

CAUTION: When replacing inserts, all the odd size 

inserts must be either all on the top (in block) or all on 
the bottom (in main cap). 

Service replacement bearing inserts are available as 

pairs in the following sizes: standard, 0.001-, 0.002-, 

0.010-, and 0.012-inch undersize. The size is stamped on 
the back of service replacement inserts. 

NOTE: The 0.012-inch undersize insert is not used in 
production. 

Removal 

(1) Drain engine oil. 

(2) Remove oil pan. 

(8) Remove main bearing cap and insert. 

(4) Remove lower insert from bearing cap. 

(5) Remove upper insert by loosening all of other 
bearing caps and inserting small cotter pin in crank- 
shaft oil hole. Bend cotter pin as shown in figure 1B-116. 

(6) With pin in place, rotate crankshaft so that up- 

per bearing insert will rotate in direction of its locking 
tab. 

NOTE: Since there is no hole in the number 4 main 
journal, use a tongue depressor or similar soft-faced tool 
to remove the bearing (fig. 1B-117). After moving the 
insert approximately one inch, the insert can be re- 
moved by applying pressure under the tab. 

(7) In the same manner, remove remaining bear- 

ings one at a time for inspection. 

Inspection 

(1) Wipe lower insert clean and inspect for abnor- 

mal wear pattern and for dirt or metal imbedded in 
lining. A normal main bearing wear pattern is shown in 
figure 1B-118. 

NOTE: [f the crankshaft journal is scored, remove the 
engine for crankshaft repair. 

(2) Inspect back of insert for fractures, scrapings or 

irregular wear pattern. 

(3) Inspect locking tabs for damage. 
(4) Replace bearing inserts that are damaged or 

worn. 

BEND HEAD TO FOLLOW 
CONTOUR OF JOURNAL 

7/64-INCH COTTER PIN 

60763 

Fig. 1B-116 Upper Main Bearing Removal Tool 

Measuring Bearing Clearance with Plastigage (Crankshaft installed) 

NOTE: Check clearance of one bearing at a time. All 
other bearings must remain tightened. 

(1) Remove main bearing cap and insert. 
(2) Clean insert and exposed portion of crankshaft 

journal. 

(3) Place strip of Plastigage across full width of 
bearing insert. 

(4) Install bearing cap and tighten screws to 80 foot- 
pounds (108 Nm) torque. 

Main Bearing Fitting Chart 

Crankshaft Main Bearing Journal 

Color Code and Diameter in 
Inches (Journal Size) Upper Insert Size Lower Insert Size 

Bearing Color Code 

Yellow 

Yellow 

—2.5001 to 2.4996 (Standard) 
—2.4996 to 2.4991 (0.0005 Undersize) 

Black —2.4991 to 2.4986 (0.001 Undersize) Black 

Green —2.4986 to 2.4981 (0.0015 Undersize) Black 
Red —2.4901 to 2.4896 (0.010 Undersize) Red 

Yellow 

Orange 
— Standard — Standard 

— Standard — .001-inch Undersize 
— .001-inch Undersize — .001-inch Undersize 
— .001-inch Undersize — .002-inch Undersize 

.010-inch Undersize .010-inch Undersize 

60262 
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Fig. 1B-117 Removing No. 4 Main Bearing Insert 

UPPER 
NO WEAR IN 

iin THIS AREA 

a4 LOW AREA 
7 / IN BEARING K a 4 

LOWER 

HEAVIER WEAR 
PATTERN ON 
LOWER BEARING 60762 

Fig. 1B-118 Normal Main Bearing Wear Pattern 

(5) Remove bearing cap and determine amount of 
clearance by measuring width of compressed Plastigage 
with scale on Plastigage envelope (fig. 1B-119). Correct 
clearance is 0.001 to 0.008 inch. Plastigage should main- 
tain same size across entire width of insert. If size var- 
ies, it may indicate tapered journal or dirt trapped 
behind insert. 

NOTE: Do not rotate crankshaft. Plastigage will shift, 
resulting in inaccurate reading. Plastigage must not 
crumble. If brittle, obtain fresh stock. 

(6) If correct clearance is indicated, bearing fitting 
is not necessary. Remove Plastigage from crankshaft 
and bearing and proceed to Installation. 

SCALE 

COMPRESSED 
PLASTIGAGE 

41917 

Fig. 1B-119 Checking Main Bearing Clearance with Plastigage 

(7) If oil clearance exceeds specification, install pair 

of 0.001-inch undersize bearing inserts and check clear- 
ance as described in steps (4) through (6). 

The clearance indicated with the 0.001-inch undersize 
inserts installed will determine if the 0.001-inch under- 
size inserts or some other combination will provide cor- 

rect clearance. For example, if the clearance was 0.0035 
inch originally, a pair of 0.001-inch undersize inserts 

would reduce clearance by 0.001 inch. Oil clearance 
would be 0.0025 inch and within specification. A 0.002- 
inch undersize bearing half and a 0.001-inch undersize 
half would reduce this clearance an additional 0.0005 
inch and oil clearance would be 0.002 inch. 

CAUTION: Never use a pair of inserts which differ 

more than one bearing size as a pair. For example, do 
not use a standard upper and 0.002-inch undersize lower. 

(8) If oil clearance exceeds specification using 0.002- 

inch undersize bearings, measure crankshaft journal 
with micrometer. If journal size is correct, crankshaft 

bore of cylinder block may be misaligned which requires 
cylinder block replacement or machining to true bore. If 
journal size is less than 2.4981 inches, replace crank- 
shaft or grind to accept suitable undersize bearing. 

Measuring Main Bearing Journal with a Micrometer (Crankshaft 
Removed) 

(1) Clean main bearing journal. 
(2) Measure maximum diameter of journal with mi- 

crometer. Take two readings 90° apart at each end of 
journal. 

(38) Compare reading obtained with journal diame- 
ters listed in Main Bearing Fitting Chart and select 
inserts required to obtain specified bearing clearance. 
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Installation 

(1) Lubricate bearing surface of each insert with 
clean engine oil. 

(2) Loosen all main bearing caps and install main 
bearing upper insert(s). 

(3) Install main bearing cap(s) and lower insert(s). 
Tighten screws to 40 foot-pounds (54 Nm) torque. Then 
tighten to 60 foot-pounds (81 Nm). Finally, tighten to 80 
foot-pounds (108 Nm). Rotate crankshaft after tight- 

ening each main cap to make sure crankshaft rotates 
freely. 

NOTE: When installing a crankshaft kit (crankshaft 

plus bearing inserts), check each bearing for fit, using 
Plastigage. 

(4) Install oil pan, using replacement gaskets and 
seals. Tighten drain plug securely. 

(5) Fill crankcase with clean oil to specified dipstick 
level, 

Rear Malin Bearing Oll Seal 

The rear main bearing crankshaft oil seal consists of 
two pieces of neoprene with a single lip that effectively 
seals the rear of the crankshaft. Replace the upper and 
lower seal halves in pairs to ensure leak-free operation. 

(1) Drain engine oil. 

(2) Remove oil pan. Refer to Oil Pan Removal. 
(3) Remove rear main bearing cap and discard 

lower seal. 

(4) Loosen all remaining bearing capscrews. 

(5) Tap upper seal with brass drift and hammer 

until seal protrudes enough to permit pulling it out 
completely. 

(6) Remove oil pan front and rear neoprene oil seals 
and oil pan side gaskets. 

(7) Clean gasket surfaces of oil pan and engine 
block. Remove all sludge and dirt from oil pan sump. 

(8) Clean main bearing cap thoroughly to remove 
all sealer. 

(1) Wipe seal surface of crankshaft clean and 
lightly coat with engine oil. 

(2) Coat lip of seal with engine oil. 
(8) Install upper seal into engine block. 

NOTE: Lip of seal faces toward front of engine. 

(4) Coat both sides of lower seal end tabs with AMC 
Gasket-in-a-Tube, or equivalent. Be careful to not apply 

sealer to lip of seal. 
(5) Coat outer curved surface of lower seal with 

soap and lip of seal with engine oil. 
(6) Install seal into cap recess and:seat it firmly. 

(7) Coat both chamfered edges of rear main bearing 
cap with RTV silicone (fig. 1B-120). 

CAUTION: Do not apply sealer to cylinder block mat- 
ing surfaces of rear main bearing cap as bearing clear- 
ance would be affected. 

(8) Install rear main bearing cap. 

(9) Tighten all main bearing capscrews to 80 foot- 
pounds (108 Nm) torque. 

(10) Install oil pan using replacement gaskets and 
seals. Tighten drain plug securely. 

(11) Fill crankcase with clean oil to specified dipstick 
level. 
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EDGES 
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Fig. 1B-120 Rear Malin Oll Seal and Cap Installation 

Vibration Damper 

The vibration damper is balanced independently and 
then rebalanced as part of the complete crankshaft 
assembly. 

Do not attempt to duplicate the damper balance holes 
when installing a service replacement. The vibration 
damper is not repairable and is serviced only as a com- 
plete assembly. 

Removal 

(1) Remove drive belt(s). 
(2) Remove retaining capscrews and separate vibra- 

tion damper pulley from vibration damper. 
(3) Remove vibration damper retaining screw and 

washer. 
(4) Use Vibration Damper Remover Tool J-21791 to 

remove damper from crankshaft (fig. 1B-121). 
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Fig. 1B-121 Vibration Damper Removal 

(1) Align key slot of the vibration damper with 
crankshaft key and tap damper onto crankshaft. 

(2) Install vibration damper retaining screw and 
washer. Tighten screw to 80 foot-pounds (108 Nm) 
torque. 

(8) Install damper pulley and retaining capscrews. 
Tighten screws to 20 foot-pounds (27 Nm) torque. 

(4) Install drive belt(s) and tighten to specified ten- 
sion. Refer to Chapter 1C—Cooling. 

Flywheel and Starter Ring Gear Assembly 

The starter ring gear can be replaced only on cars with 

manual transmission. The starter ring gear is welded to 
and balanced as part of the converter drive plate on cars 
with automatic transmissions. The entire drive plate 
and ring assembly must be replaced on automatic trans- 
mission equipped cars. 

Ring Gear Replacement (Manual Transmission) 

(1) Position flywheel on arbor press with steel 

blocks equally spaced under gear. 
(2) Press flywheel through ring gear. 

NOTE: Ring gear can also be removed by breaking 
urth chisel. 

(3) Apply heat to expand inside diameter of replace- 
ment ring gear. 

(4) Press flywheel into replacement ring gear. 

NOTE: On manual transmission equipped cars, the fly- 
wheel is balanced as an individual component and also 
as part of the crankshaft assembly. Do not attempt to 
duplicate original flywheel balance holes when instal- 
ling a service replacement. Service flywheels are bal- 
anced during manufacture. 

CYLINDER BLOCK 

Disassembly 

(1) Remove engine as outlined under Engine 
Removal. 

(2) On Pacer only, remove transmission from 

engine. 

(3) Place engine assembly on engine stand. 

(4) Remove intake and exhaust manifolds. 
(5) Remove cylinder head cover and gasket. 
(6) Remove rocker arms and bridged pivot assem- 

blies. Back off each capscrew a turn at a time to avoid 
damaging bridge. 

(7) Remove push rods. 
(8) Remove cylinder head and gasket. 
(9) Remove valve tappets. 

(10) Remove drive pulley and vibration damper. 
(11) Removing timing case cover. 

(12) Remove timing chain and sprockets. 
(18) Remove camshaft. 
(14) Position pistons, two at a time, near bottom of 

stroke and use a ridge reamer to remove any ridge from 
top end of cylinder walls. 

(15) Remove oil pan and gaskets. 
(16) Remove oil pump. 

(17) Remove connecting rod bearing caps and inserts 
and retain in same order as removed. 

NOTE: Connecting rods and caps are stamped with the 
number of the cylinder to which they were assembled. 

(18) Remove piston and connecting rod assemblies 
through top of cylinder bores. 

NOTE: Be careful that connecting rod screws do not 
scratch the connecting rod journals or cylinder walls. 

Short pieces of rubber hose slipped over the rod screws 
will prevent damage to the cylinder bores or crankshaft. 

(19) Remove main bearing caps and inserts. 
(20) Remove crankshaft. 

Cylinder Bore Reconditioning 

Measuring Cylinder Bore 

Use a bore gauge to measure the cylinder bore (fig. 
1B-122). If a bore gauge is not available, use an inside 
micrometer. 

(1) Measure cylinder bore crosswise to block near 
top of bore. Repeat measurement at bottom of bore. 

(2) Determine taper by subtracting smaller dimen- 
sion from larger dimension. 

(8) Turn measuring device 120° and repeat step (1). 
Then turn another 120° and repeat measurements. 

(4) Determine out-of-round by comparing differ- 
ence between readings taken 120° apart. 
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Fig. 1B-122 Measuring Cylinder Bore with Bore Gauge 

If cylinder taper does not exceed 0.005 inch and out-of- 
round does not exceed 0.003 inch, cylinder bore may be 
trued by honing. If cylinder taper or out-of-round condi- 
tion exceeds these limits, cylinder must be bored and 
then honed for an oversize piston. 

Resurfacing Cylinder Bore 

CAUTION: Do not use rigid type hones to remove cyl- 
inder glaze. A slight amount of taper always exists in 
cylinder walls after engine has been in service. 

(1) Use expanding hone to true cylinder bore and to 
remove glaze for faster ring seating. Move hone up and 

down at sufficient speed to produce uniform 60° angle 
crosshatch pattern on cylinder walls. Do not use more 
than ten strokes per cylinder (a stroke is one down-and- 

up movement). 

CAUTION: Protect engine bearings and lubrication 
system from abrasives. 

(2) Scrub cylinder bores clean with solution of hot 

water and detergent. 
(3) Immediately apply light engine oil to cylinder 

walls. Wipe with clean, lint-free cloth. 

Assembly 

(1) Install upper main bearing inserts in cylinder 

block. 
(2) Install crankshaft. 

(3) Install main bearing caps and inserts. Apply oil 
to insert before installing. Tighten screws tg 80 foot- 

pounds (108 Nm) torque. Plastigage all bearings if re- 
placement bearings or crankshaft have been installed. 

(4) Clean cylinder bores thorougly. Apply a light 
film of clean engine oil to bores with a clean, lint-free 

cloth. 
(5) Install piston rings on piston. Refer to Piston 

Rings for sequence. 
(6) Lubricate piston and rings with clean engine oil. 

(7) Use Piston Ring Compressor Tool J-5601 to in- 
stall connecting rod and piston assemblies through the 
top of the cylinder bores (fig. 1B-100). 

NOTE: Be careful that connecting rod screws do not 
scratch the connecting rod journals or cylinder walls. 
Short lengths of rubber hose slipped over the connecting 
rod screws will provide protection during installation. 

(8) Install connecting rod bearing caps and inserts 
in the same order as removed. Apply oil to inserts before 
installing. Tighten retaining nuts to 33 foot-pounds (45 
Nm) torque. 

NOTE: Oil squirt holes in connecting rods must face 
camshaft. 

(9) Install oil pump using replacement pick-up tube 
and screen. 

(10) Install engine oil pan using replacement gaskets 
and seals. Tighten drain plug securely. 

(11) Install camshaft and timing chain. 
(12) Install timing case cover. 

(13) Install vibration damper and drive pulley. 
(14) Install valve tappets. 

(15) Install gasket and cylinder head. 
(16) Install push rods. 

(17) Install rocker arms and bridged pivot assem- 

blies. Loosely install capscrews to each bridged pivot. At 
each bridged pivot, tighten capscrews alternately, one 
turn at a time to avoid damaging bridge. 

(18) Install cylinder head cover, using replacement 
gasket or silicone rubber material. 

(19) Install intake and exhaust manifolds. 
(20) Remove engine from engine stand. 
(21) On Pacer only, install transmission to engine. 

(22) Install engine assembly as outlined under En- 
gine Installation. 
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End 'Playeteri a clr wwe ee wes eu 

Bearing Clearance ............ 

Bearing Journal Diameter 

No. 1 

iid Gace Goa Cine 

Cam Lobe Lift 

232/258 with 1V Carb ........ 
ZoOSiwithi2V Caria. os ales «se 

Intake Valve Timing 

Opens 

232/258 with 1V Carb 
258 with 2V Carb........ 

Closes 

232/258 with 1V Carb 
258:with 2V Carb... ...... 

Exhaust Valve Timing 

Opens 

232/258 with 1V Carb 
258 with 2V Carb........ 

Closes 

232/258 with 1V Carb 
258 with 2V Carb. ....... 

Valve Overlap 
232/258 with 1V Carb 
258 with 2V Carb. ......... 

Intake Duration 
232/258 with 1V Carb 
258) with 2ViCarb) rw. ae 

Exhaust Duration 
232/258 with 1V Carb 
258 with 2V Carb.........4. 

Connecting Rods 

Total Weight (less bearings) 

Piston Pin Bore Diameter 
Connecting Rod Bore (less bearings). . 
Bearing Clearance 

SPECIFICATIONS 
Six-Cylinder Engine Specifications 

(USA) (METRIC) 
Inches Millimeters 
Unless Unless 

Otherwise Otherwise 
Specified Specified 

In Line, OHV, Six-cylinder 

3.75 95.25 

3.50 88.90 
3.895 98.93 

232 cubic inches 3.8 liter 

258 cubic inches 4.2 liter 
8.0:1 

140 psi 965.3 kPa 

150 psi 1034.3 kPa 

20 psi 137.9 kPa 
1-5-3-6-2-4 

33.75 Bhp 25.2 kW 
unleaded 

1.615-1.625 41.02-41.28 
Zero Lash (Hydraulic tappets) 

Zero (engine operating) 
0.001-0.003 

2.029-2.030 
2.019-2.020 
2.009-2.010 
1.999-2.000 

0.025-0.076 

51.54-51.56 

51.28-51.31 

51.03-51.05 

50.78-50.80 

0.03 (max) 

6.30 

12.129 BTDC 
14.589 BTDC 

64.8092 ABDC 
68.79° ABDC 

53.129 BBDC 
55.599 BBDC 

23.809 ATDC 
27.789 ATDC 

35.929 
42.369 

256.920 
263.379 

256.929 
263,379 

557-665 grams 

695-703 grams 

6.123-6.127 

5.873-5.877 

0.9288-0.9298 
2.2085-2.2080 
0.001-0.0025 

(0.0015-0.002 
preferred) 

155.52-155.63 

149.17-140.28 

23.59-23.62 
56.09-56.08 
0.03-0.06 

(0.044 
preferred) 

Crankshaft 

ERGiPIAV. et Seeices oe) cura aaneens 

Main Bearing Journal Diameter .. . 

Main Bearing Journal Width 

No.1 

INOW -4-D-O-7 nee ery eel ronnie 

Connecting Rod Journal Diameter . . 

Connecting Rod Journal Width .... 
Connecting Rod Bearing Clearance . . 

Maximum Out-of-Round 

(All Journals) 
Maximum Taper (All Journals) 

Cylinder Block 

Deckitieight™ "fc wk ote es 

Deck Clearance 

232 

Cylinder Bore (standard) 
Maximum Cylinder Taper 

Maximum Cylinder 

(OUt-of-ROUNG)). cos 6 ams ew ee 
Tappet Bore Diameter 

Cylinder Block Flatness......... 

Cylinder Head 

Combustion Chamber Volume. .... 

Valve Arrangement ........... 

Valve Guide | D (Integral) 
Valve Stem-to-Guide Clearance .... 

Intake Valve Seat Angle ......... 

Exhaust Valve Seat Angle 
Valve Seat Width 

Valve Seat Runout 

Cylinder Head Flatness......... 

Lubrication System 
Engine Oil Capacity. .......... 

Normal Operating Pressure. ...... 

Oil Pressure Relief 
Gear-to-Body Clearance......... 

Gear End Clearance, Plastigage.... . 

(USA) 
Inches 
Unless 

Otherwise 
Specified 

0.005-0.014 

0.001 per inch 

0.0005 

per inch 

0.0015-0.0065 
2.4986-2.5001 

1.086-1.098 

1.271-1.273 

1.182-1.188 
0.001-0.003 

(0.0025 
preferred) 

2.0934-2.0955 

1.070-1.076 

0.001-0.0025 
(0.0015-0.002 

preferred) 

0.0005 
0.0005 

9.487-9.493 

.0165 

(below block) 
0.69 

(below block) 
3.7501-3.7533 

0.005 

0.003 
0.905-0.906 

(METRIC) 
Millimeters 

Unless 
Otherwise 
Specified 

0.13-0.36 
0.025 per 

25.4 mm 

0.0127 per 

25.4 mm 

0.038-0.165 
63.464-63.502 

27.58-27.89 

32.28-32.33 

30.02-30.18 

0.03-0.08 

(0.064 

preferred) 
53.17-53.23 

27.18-27.33 

0.03-0.06 

(0.038-0.051 

preferred) 

0.013 
0.013 

240.97-241.12 

0.419 

(below block) 
1:753 

(below block) 
95.253-95.334 

0.13 

0.08 
22.99-23.01 

0,001/1-0.002/6 0.03/25-0.05/152 
0.0008 (max) 0.20 (max) 

67.84-70.84cc 

El-lE-lE-El-El-lE 
0.3735-0.3745 9.487-9.512 

0.001-0.003 0.03-0.08 

30° 
44.50 

0.040-0.060 1.02-1.52 

0.0025 0.064 
0.001/1-0.002/6 0.03/25-0.05/152 

0.008 (max) 0.20 (max) 

4 quarts 3.8 liters 

(Add 1 quart with (Add 0.9 
filter change) liter with filter 

change) 

13 psi at 600 rpm; 89.6 kPa at 
37-75 psi 600 rpm; 

(max) at 255.1-517.1 
1600+ rpm kPa (max) at 

1600+ rpm 

75 psi (max) 517.1 kPa (max) 
0.0005-0.0025 0.0127-0.0635 

(0.0005 (0.0127 
preferred) preferred) 

0.002-0.008 0.0508-0.2032 

(0.002 (0.0508 
preferred) preferred) 

60263A 



Gear End Clearance, Feeler Gauge. . . 

Pistons 

Weighe(less pin) ..« «a6 so ote woe ao « 

Piston Pin Bore Centerline-to-Piston 

ENGINES 1B-73 
ee ee EE I IE 

Six-Cylinder Engine Specifications (Continued) 

(USA) 
Inches 
Unless 

Otherwise 
Specified 

0.004-0.008 

(0.007 
preferred) 

(METRIC) 
Millimeters 

Unless 
Otherwise 
Specified 

0.1016-0.2032 

(0.1778 
preferred) 

498-502 grams 

(USA) 
Inches 
Unless 

Otherwise 
Specified 

0.0003-0.0005 

loose 

(0.0005 

preferred) 
2000 Ib. 

press-fit 

Piston-to-Pin Clearance. ........ 

Piston-to-Pin Connecting Rod 

(METRIC) 
Millimeters 

Unless 
Otherwise 
Specified 

0.008-0.013 

loose 
(0.013 

preferred) 
907.2 kg 

press-fit 

TOP te aves SG Oe see Sie 1.599-1.603 40.61-40.72 Rocker Arms, Push Rods and Tappets 

Piston-to-Bore Clearance ........ 0.0009-0.0017 0.023-0.043 Rocker ArmiRatio. =. 2.2.25. %4.6 1621 

(0.0012-0.0013 (0.030-0.033 PustipRoadikength 1. 2 cs «eres oe 9.640-9.660 244.856-245.364 
preferred) preferred) Push Fiod Diameter... ..... 2... 813-312 7.95-7.93 

Piston Ring Gap Clearance — Hydraulic Tappet Diameter ...... 0.904-0.9045 22.96-22.97 
Compression (both)......... 0.010-0.020 0.25-0.51 Tappet-to-Bore Clearance ....... 0.001-0.002 0.03-0.05 

Piston Ring Gap Clearance — 

Oil Control Steel Rails ....... 0.010-0.025 0.25-0.64 Valves 

Piston Ring Side Clearance Valve Length 
No. 1 Compression ......+.. 0.0015-0.003 0.038-0.076 (Tip-to-Gauge Dim. Line). ..... 4.7895-4.8045 121.653-122.034 

{0.0015 (0.038 Valve Stem Diameter .......... 0.3715-0.3725 9.436-9.462 

preferred) preferred) Stem-to-Guide Clearance ........ 0.001-0.003 0.03-0.08 

Now2 Compression 3.44535.» 0.0015-0.003 0.038-0.076 Intake Valve Head Diameter..... . 1.782-1.792 45.26-45.52 

(0.0015 (0.038 Intake Valve Face Angle ........ 29° 
preferred) preferred) Exhaust Valve Head Diameter..... 1.401-1.411 35.59-35.84 

OivGontrOovscws «3,26 foe v4 0.001-0.008 0.03-0.20 Exhaust Valve Face Angle ....... 440 

(0.003 (0.08 Maximum Allowable Removed for 

preferred) preferred) Tip REtINishinGwessaetes 4 = elas & 0.010 0.25 

Piston Ring Groove Height 

Compression (both). ........ 0.0795-0.0805 2.019-2.045 Valve Springs 
OmiGontrolcn moma: vasa > «carn 0.188-0.1895 4.78-4.80 Preewlengtt oc « oes ae Ge wee 1.99 approx 50.55 approx. 

Piston Ring Groove Diameter Spring Tension 

NorawandiNol2. «ale 4 +» 3.328-3.333 84.53-84.66 ValVe'Closed) on da le 6 are KD 64-72 Ibs 29.0-32.7 bg. 

UNC OMmnOlie nace ewe ear se es ete 3.329-3.339 84.56-84.81 at 1.786 at 45.24 

Piston Pin Bore Diameter........ 0.9308-0.9313 23.642-23.655 Vaive‘Open 2.2 2 ease @ eee « 188-202 Ibs. 85.3-91.6 bg. 

Piston Pin’ Diameter. ...5 6s. 4 + «x 0.9304-0.9309 23.632-23.645 at 1.411 at 36.51 

(aside Diameter. > a> coe. eae cus 0.948-0.968 24.08-24.59 
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Torque Specifications 

Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 

Metric (N-m) USA (ft.Ibs.) 

Service Service 
Service In-Use Service In-Use 
Set-To Recheck Set-To Recheck 
Torque Torque Torque Torque 

AI IeGtion mlUbastoOs Mani tOldb isn a a) 6 ws a is « X am me a one @ a eieee eee ee ae 27 20-27 20 15-20 

IGIPUIMPEtO-BnaCket: meme noc es wee Sete ates. @ Sees mk a oyu; ag Ray os eel 27 20-30 20 15-22 

Air Pump Brackets-to-Engine (A. Compressor or Pedestals) ...........-.04- 34 24-38 25 18-28 

Air PumprAdjustingstrapo-PUMP’ =. 4 22 - sas ee ee ee epee we ee ee 27 20-30 20 15-22 

AltemmatonPivotBoOltOnNUts a. nodes 4 asa a aes ee a ee ee ne Gn 38 2747 28 20-35 

AltennatomAdiustingiBOlt 2 5 ais ssn sie no aie A SMe y wale Sf eye vw oe oye 24 20-27 18 15-20 

Alternator Mounting Bracket-to-Engine: . .s 25.0255 24s ones ees oe es 38 31-41 28 23-30 
Alternator Pivot/Mounting Bolt-tosHead . 2.5.62 we es ee ee ee 45 41-47 33 30-35 
BlOcKIncateiaNUE ceamiers serra ee Vee os ke A Bie Ge Sw ens Bee ae 2 2-3 20 in-lbs 17-25 in-lbs. 

Camshattesprockem@schewiet a. st. G2) orale re ia Suk aus we cami ein Bisa wiel awe elas 68 61-75 50 45-55 

CLT Wo Relea Mie Ae Aly megs aia ae odie ead Maneaeoec puoi cep cee 19 16-27 14 12-20 

Coiibracketsto-CylindemHeadia ..c0es fe ee ee ep ee ce le sl eee 19 14-24 14 10-18 
Connecting modiBaltiNUitsp ern ewew fe raw 9) ee ap ececy us) a-atle) Geren Sotbesia as 45 4147 33 30-35 

CvlindenitHeaakGapscreuvsewerse «sie aleisig Gs eee allele 9 6 ecm ey Re aoe a se se 142 129-156 105 95-115 

CVlindenWeadiGovenScrawsusws = soc a oh ee ce oe ew) oe hm cute Seema ele ee 6 5-7 50 in-Ibs 42-58 in-lbs. 

Crankshatiruliey-to-Damipeks nial. < aia «= oleh godrsuts = = eel eon ao) eed ei 27 20-34 20 15-25 

Clutch Housing Spacer to BlOck SCreWS foe. e ie 1 - ee ee ee et Res 16 12-20 12 9-15 

Clutch Housing-to-Block Screws (top) - 2-2... - 5.6. 0-528+4 seus nasees 37 30-41 27 22-30 
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Torque Specifications (Continued) 

Metric (N-m) USA (ft.Ibs.) 

Service Service 
Service In-Use Service In-Use 
Set-To Recheck Set-To Recheck 
Torque Torque Torque Torque 

GlatchiHousing-to-Block Screws (bottom)! cj.ce .e.0es...0 clans Sheree ~ = @ © eects 58 50-64 43 37-47 

Distributor ClampiBrackee Screw). 2... ci ie sewer: ote Meta a oa) siuais, ORINE eRe 18 14-24 13 10-18 

EGRAV AVG. coe tte aoe ee MI roc aaa hice eG a, Rise ure eT tO Seana 18 12-24 13 9-18 

Extaust)Manifold! Bolts: sccce. ao s8eos «© sure asiauls ipsa ce Secon maces isd « = Omens 31 24-38 23 18-28 

EXQaustibine toc Maneral Giaioms, x, cs, cite el eM a fe al oles: SHORES 0 Ue aS ww Sh age 27 20-34 20 15-25 

Farroncnriuncnesemply BONS 606 cee cies a cs Wks ew De ee BO we Be ou 24 16-34 18 12-25 

Drive Rlate-to-Gonvertemscrew <. ..cicee Boke ch che il esaat> lamauseMecmcuies «0 sete tees 30 27-34 22 20-25 

Fiywheelior Drive Plate-to-Crankshatt, © 1.3 << “Stags cou, he ce «eS 142 129-163 105 95-120 

BrontGrossmmembertorSillecncn. = kos 5S woes: oo dol pamcpcuihidgie at apis ahs ose merge eee 88 75 min. 65 55 min. 

FrontSuppontBracket-to-Block: 4. ccc © & us = & % “uansiempl das pesjxth ss 0 eon 47 34-54 35 25-40 

Front-Stippont CUshion:to-Bracket. ..« © <5 Gadi cneee ys che a I Ghcie oa  s 45 36-52 33 27-38 

Front support Cushion-to-Grossmember . 37. << csaech« Suers; hs) aeieus, 4s © = 5, + ay 50 41-61 37 30-45 

EUCIIRUMPISCLOWS Mertens: cs bck eek Son MiG & Mele & Gbte meus sue © 2 ous cerneme 22 18-26 16 13-19 

IdlemAnmiBracket-tozSillln. ob a age 6 we sean oo ew ot hs ee Slay ites © sc ee 68 4781 50 35-60 

Idler Pulley Bracket-to-Front:/Coverm NUt < 4. < See Ss eueriae ns = wee we 9 5-12 Z 4-9 

\cjer;PulleyaBearingiShatt-to-Bracket.NUti., <i.dies caces 2. See ey tnene = so = = Sepyees 45 38-52 33 28-38 

Intake ManitOld SGLOWS!, si: ceumegss ys, «ms ae l=) aS See suite cee paiiauteh @ = 0) Or emEIS 31 24-38 23 18-28 

MainiBeaninaiCapsChewisn ciieee eas ka sec 6; epadesauele pety ee des Gaens? < © Se ae 108 102-115 80 75-85 

Us RemACAp tlic on ee eo eice cow @eateenee surest matats cicgened ss. 0 6 epee 65 57-75 48 42-55 

OmPtimpiCovereScrewsessenn.« 1-'c:. 5 choke ted Suibeacs ence cis ogse 3. iw aes 8 79 70 in-lbs. 60-80 in-lbs. 

OniPamprAttaching Serewss(Short) — = . hesisascenes hes cet ee ae © 2 oo) is 14 11-18 10 8-13 

OillkumprAttachingiscrews (ong) = « snaeaskaueWcliws cMAirRe ekelscd: oy ols sce o pemenra 23 16-27 17 12-20 

OilkPaniScrews—1/4;nch—2O). «sw. « cake pemeeintract acalaobeaksususcce zen <<) con cus) oe 9 7-12 7 5-9 

OilePaniScrews=S/MiGunCAlG) ic 6 «ksi ou Se SucpsuneceMNS yee <n ss eee 15 12-18 11 9-13 

Power Steering|Pump: Adapter Screw. . 00. G2 se ~ - e ee we we a 31 24-38 23 18-28 

Power Steering PUmp Bracket Screw’ ."2 tm cules © + ss) cinema © ous ee 58 50-64 43 37-47 

PowerSteering Pump: Mounting Screw “202 2... 2 i eee ee me wee 38 34-47 28 25-35 

Power Steering. Pump: Pressure Eine Nut) jc 3.5. 5 - s Ste sae es se 5 ok 52 41-61 38 30-45 

Power SteeringiRump:PulleyiNut®. .~ 240% tees ; . oisde cuenta - <2 os cue ee 79 54-88 58 40-65 

ReamCrossmember-to-cide-cnNUt 2 2c. eee ee ss sl oe ee Ew cs 41 27-47 30 20-35 

Rear suppantiGushion-to-Bracket 4.5 «= pirate a4 «3 + SomeMeM saa) os. + 3) wees 65 54-75 48 40-55 

Reagsupport Bracket-to-liransmission << 4 om as « - = <6 se Seca ss % sae oie 45 37-52 3a 27-38 

Rear:SupportuGushion-to-Crossmember 2. 6 ks se sce ee ew ew 24 16-34 18 12-25 

Rocker:Arm Assembly-to-cylinder: Head) 25s 56 6 6 < ce  wle e ee e 26 22-35 19 16-26 

Sani PiU Gm remne es et te eos os ke sy ce Ree SE OME & easiierds 8. i SSIS Soames 38 30-45 28 22-33 

TnmungiGase \Cover-to-BlOCkiSCKEWS) | aise 4 4 = cqcieeel aerial se esis © 4) oie) Meron 7 5-11 5 4-8 

Timing Case Cover-to-BlockiStuds: % iyo ke aes oceans = aitA © © stosicel ens core 22 18-26 16 13-19 

Micaela hat Sa e ey ee mee gd oe So oom Geo cee oles & Oto n o 18 14-24 13 10-18 

MibrationiDampen Screw; EUbEICated <<: ... suetiee oie eee eNO ciceR woes 108 95-122 80 70-90 

WaterPUim pi SCheWoue! cpobern sera fe cure Sone housusaamete: Guagane Gon. Sige fr ore G) Soa See acme 18 12-24 13 9-18 

All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 

Refer to the Standard Torque Specifications and Capscrew Markings Chart in Section A of this manual for any torque specifications not listed above. 
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Special Tools 

? 
® 

ls 

J-22248 
TIMING CASE COVER SCREW, TIMING CASE 

ALIGNMENT TOOL AND COVER CRANKSHAFT 
SEAL INSTALLER SEAL INSTALLER 

PART OF TOOL J-9163 

= 

Try 

Any 

Peeves tetas yt 

YY s 4 J-21882 
OIL PUMP INLET J-21872 

PISTON PIN REMOVER TUGE INSTALLER J-5790 
AND INSTALLER HYDRAULIC VALVE 

LIFTER TESTER 

J-22700 
OIL FILTER WRENCH 

J-9256 

TIMING CASE COVER 

OIL SEAL REMOVER 
TOOL J-22534-1 TOOL 

VALVE SPRING REMOVER J-22534-4 

AND INSTALLATION TOOL 

TOOL 

J-22534-5 

J-22534 VALVE SPRING REMOVER AND INSTALLATION TOOL Cw 

J-21884 
HYDRAULIC VALVE TAPPET 
REMOVER AND INSTALLER 

J-6042-1,4 5 
VALVE GUIDE REAMERS 

J-5601 

PISTON RING 

pee COMPRESSOR 3-3/4” 

—= = 
+ 

J-21791 

J-8520 VIBRATION DAMPER 
DIAL INDICATOR SET REMOVER 

(O- 1"-.001°° GRADUATION) 

CJ J-5959-4 J-8056 
C-CLAMP AND VALVE AND CLUTCH 
ROD EXTENSION SPRING TESTER 

AS50428 
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EIGHT-CYLINDER ENGINE 
Page 

Camshaft and Bearings 18-83 
Connecting Rods 18-97 

Connecting Rod and Piston Assembly 1B-96 
Crankshaft 1B-103 

Cylinder Block §1B-107 
Cylinder Bore Reconditioning 1B-107 

Cylinder Head and Cover 18-91 
Engine Holding Fixture 1B-78 

Engine Installation 1B-79 
Engine Mounting 18-77 
Engine Removal 1B-78 

Exhaust Manifold §1B-90 
General 1B-76 

Hydraulic Valve Tappets 1B-85 
Intake and Exhaust Manifolds 1B-89 

Intake Manifold §1B-89 

Page 

Lubrication System 1B-92 
Oll Filter 18-94 
Oll Pan 1B-96 

Oll Pressure Indicator 18-96 
Oll Pump 18-94 
Pistons 1B-100 

Rocker Arm Assembly 1B-80 
Short Engine Assembly 1B-77 

Special Tools 1B-112 
Specifications 1B-109 

Timing Case Cover 18-87 
Timing Chain 1B-89 

Valves 1B-80 
Valve Train 1B-80 

Vibration Damper 1B-106 

GENERAL 

The 304 and 360 CID engines are 90-degree V-8 designs 
incorporating overhead valves. All engines operate only 
on unleaded fuel with a minimum of anti-knock index 
(AKI) of 87. The cylinders are numbered from front to 
rear: 1-3-5-7 on the left bank and 2-4-6-8 on the right 
bank. The cylinder firing order is 1-8-4-3-6-5-7-2. 

The crankshaft, supported by five two-piece main 
bearings, rotates in a clockwise direction as viewed from 
the front. The camshaft is supported by five one-piece, 
line-bored bearings. 

Bridged pivot assemblies control movement of intake 
and exhaust rocker arms and are paired by cylinders. 

Because of the similarity of these engines, service 

procedures have been consolidated and typical illustra- 
tions are used (fig. 1B-123 and 1B-124). 

Identification 

The cubic-inch displacement numbers are cast into 
both sides of the cylinder block. These numbers are 
located between the engine mounting bracket bosses. 

Bulld Date Code 

The engine Build Date Code is located on a tag at- 
tached to the right bank cylinder head cover (fig. 1B- 
125). 

The code numbers identify the year, month and day 
that the engine was built. The code letter identifies the 
cubic inch displacement, carburetor type and com- 
pression ratio. 

The example code identifies a 304 CID with 2V carbu- 
retor and 8.4:1 compression ratio built on May 15, 1978. 

NOTE: A nonrepeating number is used to identify en- 
gines built for use in Georgia and Tennessee. It is lo- 

cated on a machined pad on the left side of the block, 
adjacent to the front core plug. 

60487 

Fig. 1B-123 Typical Elght-Cylinder Engine Assembly 
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Fig. 1B-124 Sectional View of Elght-Cylinder Engine Assembly 

Engine Bulld Date Code 

Letter 

Code 

H 

N 

Ist 

Character 

(Year) 

2nd and 3rd 

Characters 

(Month) 

Carburetor 

2V 

2V 

4th 

Character 

(Engine Type) 

Compression 

Ratio 

8.4:1 

8.25:1 

5th and 6th 

Characters 

(Day) 
——— 

Hor N 

Example: 2 05 H 15 

Fig. 1B-125 Bulld Date Code Location 

Example: 

Kenosha-Built 
*K-1197277* or 
*W-1207177* 
Brampton (Canada)-Built 
*C0316477* 

01 — 31 

70297 

80003 

41920 

Oversize or Undersize Components 

It is sometimes necessary to machine all cylinder 
bores to 0.010-inch oversize, all crankshaft main bearing 
journals or all connecting rod journals to 0.010-inch un- 
dersize, or all camshaft bearing bores 0.010-inch over- 

size. These engines have a single or double letter code 
stamped adjacent to the Build Date Code on the tag 
attached to the right bank cylinder head cover. The 
letters are coded as follows: 

Oversize or Undersize Components 

Definition 

All cylinder bores -0.010-inch oversize 

All crankshaft main bearing journals -0.010-inch undersize 

All connecting rod bearing journals -0.010-inch undersize 

All camshaft bearing bores -0.010-inch oversize 

EXAMPLE: The code letters PM mean that the crankshaft main bearing 

journals and connecting rod journals are 0.010-inch undersize. 

60258 

SHORT ENGINE ASSEMBLY (SHORT BLOCK) 

A service replacement short engine assembly may be 
installed whenever the original engine block is damaged 
beyond repair. The short engine assembly consists of 
engine block, piston and rod assemblies, crankshaft, 
camshaft, timing gears and chain. Whenever installing a 
short engine assembly, always install a replacement en- 
gine oil pump pickup tube and screen assembly. 

NOTE: Short engine assemblies include a replacement 

engine build date tag. Remove original tag and attach 
replacement tag to right cylinder head cover. 

Installation includes transfer of component parts 
from the worn or damaged original engine. Follow the 
appropriate procedures for cleaning, inspection and 
torque tightening as outlined in this chapter. 

ENGINE MOUNTING 

Resilient rubber mounting cushions support the en- 
gine and transmission at three points. A cushion is lo- 
cated at each side on the centerline of the engine. The 
rear is supported by a cushion between the transmission 
extension housing and the rear support crossmember 
(fig. 1B-126). 

Removal or replacement of any cushion may be ac- 
complished by supporting the weight of the engine or 
transmission in the area of the cushion. 
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ENGINE HOLDING FIXTURE 

If necessary to remove the front engine mounts and 
front crossmember to perform service such as oil pan 
removal, an engine holding fixture may be fabricated as 
illustrated in figure 1B-127. 
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Fig. 1B-127 Engine Holding Fixture 

ENGINE REMOVAL 

The engine is removed without the transmission. 
(1) Mark hinge locations on hood panel for align- 

ment during installation. 
(2) Disconnect underhood lamp, if equipped. Re- 

move hood. 

(3) Remove radiator draincock and radiator cap to 
drain coolant. 

(4) Disconnect transmission cooler tube fittings 
from radiator. 

(5) Loosen clamps and remove upper and lower 
radiator hoses. Install draincock in radiator. 

(6) Remove fan shroud screws and move shroud 
away from radiator. 

(7) Remove radiator, radiator attaching screws and 
shroud. 

(8) Remove fan and spacer. 
(9) Remove air cleaner. 

(a) Disconnect cannister purge hose and vac- 
uum sensor hose at engine. 

(b) Disconnect TAC vacuum hose at manifold. 
(c) Remove TAC heat tube. 

(10) Install 5/16 x 1/2-inch SAE capscrew through 
fan pulley into water pump flange. This will keep pulley 
and pump aligned when crankshaft is turned. 

(11) Disconnect wires from alternator. 

(12) Disconnect neutral safety switch harness at 
cowl. Disconnect TCS harness at solenoid control switch 
and solenoid vacuum, if equipped. Open clip on intake 
manifold and position harness on cowl. 

(18) Disconnect heater outlet hose at heater core. 
Remove clip holding hoses together. Disconnect heater 
inlet hose from intake manifold. 

(14) Disconnect heater and air conditioning vacuum 
hose at intake manifold. 

(15) Disconnect throttle cable and remove from 
bracket. Position behind power brake booster. 

(16) Remove power brake vacuum check valve from 
booster. 

(17) Disconnect temperature sender wire and 
throttle stop solenoid wire at connector near ignition 
coil. 

(18) Disconnect TCS solenoid control switch tube. 
(19) Disconnect distributor sensor leads and primary 

ignition leads at coil. 
(20) Cut clamp off return hose at fuel filter and re- 

move hose. 

(21) Remove vapor canister and bracket (not re- 

quired on models having canister mounted inside 
wheelhouse). 

(22) Disconnect flexible fuel line from steel fuel line 
and install plug. 

(23) If equipped with air conditioning: 
(a) Remove service valve covers and front-seat 

valves. 

(b) Loosen nuts attaching service valves to com- 
pressor head. 

(c) Bleed off compressor charge. 
(d) Remove service valves and cap compressor 

ports and service valves. 
(e) Disconnect clutch feed wire. 

(24) If equipped with power steering: 
(a) Disconnect power steering hoses from fit- 

tings at gear. 
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(b) Drain reservoir. Cap fittings on hoses and 

gear. 
(25) Lift car and support with support stands. 

(26) Disconnect starter cable. Remove starter motor. 

(27) Remove exhaust flange nuts, seals and heat 

valve. 

(28) Remove converter housing spacer cover. 

(29) Remove lower throttle valve bellerank and inner 

manual linkage support. Disconnect throttle valve rod at 
lower end of bellcrank. 

(30) Remove torque converter drive screws. Rotate 

crankshaft for access to each screw. 

(31) Remove exhaust support screws at transmission 

extension housing bracket. Lower exhaust system. 
(82) Remove screws attaching front engine mounts 

to block. 

(33) Remove four upper torque converter housing 
screws. Break loose lower screws. 

(34) Lift car and move support stands to jack pad 
area. 

(35) Remove throttle cable housing retainer bracket 

and install lift device to engine. 

(36) Raise engine off front supports. 
(87) Place support stand under converter housing in 

raised position. 

(388) Remove remaining converter housing screws. 
(39) Lift engine out of engine compartment. 

ENGINE INSTALLATION 

(1) Lower engine into engine compartment. 
(2) Align with converter housing and install lower 

converter housing screws. 

(8) With engine supported by lifting device, remove 
support stand from converter housing. 

(4) Lower engine and align with front supports. In- 
stall and tighten screws. Install engine ground strap 

under right front upper screw. 

(5) Remove lifting device. 
(6) Raise front of car and move support stands to 

front of frame. 
(7) Reach through starter hole in converter housing 

and pull converter into crankshaft pilot. Align converter 
with flex plate and install screws. Rotate crankshaft to 
gain access to each screw hole. 

(8) Install converter housing spacer cover. Install 
throttle valve bellcrank and manual linkage support. 

Connect throttle valve rod to bellcrank. 
(9) Align exhaust system and install screws. 

(10) Install and tighten upper converter housing 
screws. 

(11) Install heat valve to right side exhaust manifold. 
Install front exhaust pipes, seals and nuts. 

(12) Install starter motor and connect cable. 

(183) Raise car, remove support stands and lower car 

to ground. 
(14) Connect power steering hoses and fill reservoir, 

if removed. 
(15) If equipped with air conditioning: 

(a) Connect clutch feed wire. 
(b) Connect service valves to proper ports, using 

replacement seals. Tighten nuts to 28 foot-pounds (38 
Nm) torque, wet. 

(c) Back-seat service valves and install covers. 

(d) Purge compressor of air. 
(16) Connect power brake vacuum check valve to 

booster. 
(17) Install throttle cable housing bracket. Install 

throttle return spring. 
(18) Install throttle cable housing in bracket. Con- 

nect cable. 
(19) Connect heater and air conditioning vacuum 

hose to intake manifold. 
(20) Connect flexible fuel line to steel fuel line and 

install clamp. 
(21) Install vapor canister bracket, if equipped. In- 

stall canister and connect hoses. 
(22) Install heater inlet hose to intake manifold and 

tighten clamp. 

(23) Connect TCS solenoid control switch, if 
equipped. 

(24) Connect TCS wire harness at vacuum solenoid 
valve and solenoid control switch, if equipped. 

(25) Install heater outlet hose to heater core. Install 
clamp and tighten. Position hose in bracket at choke. 
Install clip to hold hoses together. 

(26) Position ignition wire harness. Connect distribu- 
tor sensor leads, throttle stop solenoid lead and temper- 
ature sender lead. Connect coil primary leads. 

(27) Position alternator harness. Connect leads to 
alternator. Connect oil pressure sender lead. 

(28) Connect return line to fuel filter and install 
clamp. 

(29) Remove alignment screw from fan pulley and 
water pump. Install spacer and fan. Tighten screws. 

(80) Position shroud over fan. Install radiator and 
attaching screws. Attach shroud to radiator. 

(31) Install upper and lower radiator hoses and 
clamps. 

(32) Connect transmission cooler tubes to radiator. 
(33) Install coolant. Install radiator cap. 
(34) Connect battery ground cable. 
(35) Check engine oil level and correct as required. 
(36) Start engine, inspect for leaks and check fluid 

levels. Correct fluid levels as required. 
(37) Install TAC heat tube and air cleaner. 
(38) Attach TAC vacuum line to manifold and attach 

canister purge hose and vacuum sensor hose to engine. 
(39) Install and adjust hood. Connect underhood 

lamp if equipped. 
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VALVE TRAIN 

The eight-cylinder engine has overhead valves oper- 
ated by push rods and rocker arms. A chain-driven cam- 
shaft is mounted in the cylinder block. Hydraulic valve 
tappets provide automatic valve lash adjustment. 

Rocker Arm Assembly 

The intake and exhaust rocker arms of each cylinder 
pivot on a bridged pivot assembly which is secured to the 
cylinder head by two capscrews as shown in figure 1B- 
128. The bridged pivot maintains correct rocker arm-to- 
valve tip alignment. Each rocker arm is actuated by a 
hollow steel push rod with a hardened steel ball at each 
end. The hollow push rods channel oil to the rocker arm 
assemblies. 

7, 

Fig. 18-128 Rocker Arm Assembly 

Removal 

(1) Remove cylinder head cover. 
(2) Remove capscrews at each bridged pivot. Alter- 

nately loosen capscrews one turn at a time to avoid 
damaging bridge. 

(3) Remove bridged pivots and corresponding pairs 
of rocker arms and place on bench in same order as 
removed. 

(4) Remove push rods and place on bench in same 
order as removed. 

.} 

®’eaning and Inspection 

Clean all parts with cleaning solvent. Use compressed 
air to clean out the oil passages in the rocker arms and 
push rods. 

Inspect the pivot surface of each rocker and pivot 
assembly. Replace parts which are scuffed, pitted or 
excessively worn. Inspect the valve stem contact surface 

of each rocker arm and replace if deeply pitted. Inspect 
each push rod end for scuffing or excessive wear. If any 
push rod is excessively worn due to lack of oil, replace 
the push rod as well as the corresponding hydraulic 
valve tappet and rocker arm. 

It is not normal to find a pattern along the length of 
the push rod. Check the cylinder head for obstruction if 
this condition exists. 

Installation 

(1) Install push rods. Make certain the bottom end 
of each rod is centered in the plunger cap of hydraulic 
valve tappet. 

(2) Install each bridged pivot and pair of rocker 
arms to cylinder from which they were removed. 

(8) Loosely install two capscrews to each bridged 
pivot. Tighten capscrews alternately one turn at a time 
to avoid damaging bridge. Tighten to 19 foot-pounds (26 
Nm) torque. 

(4) Reseal and install cylinder head cover. 
(5) Install retaining screws and washers. Tighten 

screws to 50 inch-pounds (5.7 Nm) torque. 

Valves 

The following procedures apply only after the cylinder 
head has been removed from the engine. If head has not 
been removed, refer to Cylinder Head for removal 
procedures. 

Removal 

(1) Compress each valve spring with C-clamp type 
spring compressor tool. Remove valve locks and 

retainers. 
(2) Release compressor and remove valve spring. 
(8) Remove valve stem oil deflectors. 
(4) Remove valves one at a time and place in rack in 

same order as in cylinder head. 

Cleaning and Inspection 

Clean all carbon buildup from the combustion cham- 
bers, valve ports, valve stems and heads. 
Remove all dirt and gasket cement from the cylinder 

head gasket mating surface. 
Inspect for cracks in the combustion chambers and 

valve ports and in the gasket surface at each coolant 
passage. 

Inspect for burned or cracked valve heads and scuffed 
valve stems. Replace any valve which is bent, warped or 
scuffed. 

Valve Refacing 

Use valve refacing machine to reface intake and ex- 
haust valves to specified angle. After refacing, at least 
1/82-inch margin must remain. If not, replace valve. 
Examples of correct and incorrect valve refacing are 
shown in figure 1B-129. 
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Fig. 1B-129 Valve Refacing 

Resurface and rechamfer the valve stem tip when 
worn. Never remove more than 0.020 inch. 

Valve Seat Refacing 

Install a pilot of the correct size in the valve guide and 
reface the valve seat to the specified angle with a good 

dressing stone. Remove only enough metal to provide a 
smooth finish. This is especially important on exhaust 

valve seats. The seat hardness varies in depth. Use ta- 

pered stones to obtain the specified seat widths when 
required. Maximum seat runout is 0.0025 inch (fig. 1B- 
130). 
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Fig. 1B-130 Valve Seat Runout 

Valve Stem Oll Deflector Replacement 

Nylon valve stem oil deflectors are installed on each 
valve stem to prevent the oil used for rocker arm lubri- 
cation from entering the combustion chamber through 
the valve guides. Replace oil deflectors whenever valve 

service is performed or if the deflectors become 
deteriorated. 

Oil deflector replacement requires removal of valve 
springs. Refer to Valve Springs for procedure. 

Valve Guides 

The valve guides are an integral part of the cylinder 

head and are not replaceable. When the stem-to-guide 
clearance is excessive, ream the valve guides to the next 

larger size. Oversize service valves are available in 0.003 
inch, 0.015 inch and 0.030 inch. 

The following oversize valve guide reamers may be 
used: 

Valve Guide Reamer Sizes 

J-6042-1 0.003 inch 

J-6042-5 0.015 inch 

J-6042-4 0.030 inch 

60268 

NOTE: Ream guides in steps. Start with the 0.003-inch 
oversize reamer and progress to the size required. 

Valve Stem-to-Gulde Clearance 

Valve stem-to-guide clearance can be checked by two 
methods: 
Preferred Method 

(1) Remove valve from head and clean valve guide 
with solvent and bristle brush. 

(2) Insert telescoping gauge into valve guide ap- 
proximately 3/8 inch from valve spring side of head (fig. 
1B-131) with contacts crosswise to head. Measure tele- 
scoping gauge with micrometer. 

(3) Repeat measurement with contacts lengthwise 
to cylinder head. 

(4) Compare lengthwise and crosswise readings to 
determine out-of-roundness. If measurements differ by 
more than 0.0025 inch, ream guide to accomodate over- 
size valve. 

(5) Compare valve guide diameter with diameter 
listed in Specifications. If measurements differ by more 
than 0.003 inch, ream guide to accomodate oversize 
valve. 

GAUGE 
VALVE 
GUIDE 

Fig. 1B-131 Measuring Valve Guide with Telescoping Gauge 
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Alternate Method 

¢ Use dial indicator to measure lateral movement of 

valve stem with valve installed in its guide and just 
off valve seat (fig. 1B-132). Correct clearance is 0.001 

to 0.008 inch. 

re et sosolt 

Fig. 1B-132 Valve Stem-to-Gulde Clearance Measurement 

Installation 

(1) Thoroughly clean valve stems and valve guide 
bores. 

(2) Lightly lubricate stem and install each valve in 
same valve guide from which it was removed. 

(3) Install replacement valve stem oil deflector on 
valve stem. 

(4) Position valve spring and retainer on cylinder 
head and compress valve spring with compressor tool. 
Install valve locks and release tool. 

(5) Tap valve spring from side to side with light 
hammer to seat spring properly at cylinder head. 

Valve Springs 

Valve springs and oil deflectors can be removed with- 
out removing the cylinder head. Refer to Valves for 
removal procedure with the cylinder head removed. 

Valve Spring and Oll Deflector Removal 

The valve spring is held in place on the valve stem by a 
retainer and a set of valve locks. The locks can be re- 
moved only by compressing the valve spring. 

(1) Remove cylinder head cover. 
(2) Remove rocker arm assemblies. Alternately 

loosen capscrews one turn at a time to avoid damaging 
bridge. 

(3) Remove push rods. 

NOTE: Keep rocker arms, bridged pivots and push rods 
in the same order as removed. 

(4) Remove spark plug from cylinder which re- 
quires valve spring or oil deflector removal. 

(5) Install 14-mm (thread size) air adapter in spark 
plug hole. 

NOTE: An adapter can be made by welding an air hose 
connection to the body of a spark plug from which the 
porcelain has been removed. 

(6) Connect air hose to adapter and maintain at 
least 90 psi in cylinder to hold valves against their seats. 

(7) Use Valve Spring Remover and Installer Tools J- 
22534-1, J-22534-4, and J-22534-5 to compress valve 

spring. Remove valve locks (fig. 1B-133). 

J-22534-1 jl : 
~~. Rus 60475 j 

Fig. 1B-133 Valve Spring Removal 

(8) Remove valve spring and retainer from cylinder 

head. : 
(9) Remove oil deflector. 

Valve Spring Tension Test 

Use Valve Spring Tester J-8056. to test each valve 
spring for the specified tension values (fig. 1B-134). Re- 
place springs which are not within specifications. Re- 
place springs that bind due to warpage. 

(1) Use 7/16-inch deep socket and hammer to gently 
tap valve stem oil deflector onto valve stem. 

(2) Install valve spring and retainer. 
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Fig. 1B-134 Valve Spring Tester 

NOTE: A close-coil valve spring is used on all valves. 

The close-coil end must face the cylinder head when 
installing the springs. 

(3) Compress valve spring with Valve Spring Re- 
mover and Installer Tools J-22534-1, J-22534-4, and 

J-22534-5. Insert valve locks. Release spring tension and 
remove tool. 

(4) Tap valve spring from side to side with light 
hammer to be certain spring is seated properly at cylin- 
der head. 

(5) Disconnect air hose, remove air adapter from 
spark plug hole and install spark plug. 

(6) Install push rods, making certain bottom end of 

each rod is centered in plunger cap of hydraulic valve 
tappet. 

(7) Install rocker arms and bridged pivot. Alter- 
nately tighten capscrews one turn at a time to avoid 

damaging bridge. Tighten capscrews to 19 foot-pounds 
(26 Nm) torque. 

(8) Reseal and install cylinder head cover. 
(9) Install retaining screws and washers. Tighten 

screws to 50 inch-pounds (5.6 Nm) torque. 

Camshaft and Bearings 

The camshaft is supported by five steel-shelled, bab- 
bitt-lined bearings pressed into the block and line 
reamed. The camshaft journals are step bored, being 
larger at the front bearing than at the rear, to permit 
easy removal and installation of the camshaft. All cam- 
shaft bearings are lubricated under pressure. 

NOTE: Do not replace camshaft bearings unless spe- 
cial tools required for removing and installing are 
available. 

Camshaft end play is maintained by the load placed 
on the camshaft by the oil pump and distributor drive 
gear. The helical cut of the gear holds the camshaft 
sprocket thrust face against the cylinder block face to 
hold camshaft end play to zero during engine operation. 

The rear camshaft bearing journal has two holes drilled 

through it to relieve pressure that could develop be- 
tween the journal and camshaft plug and force the cam- 
shaft forward. 

Cam Lobe Lift Measurement 

Cam lift may be checked with a dial indicator. 

(1) Remove cylinder head covers and gaskets. 

(2) Remove rocker arms and bridged pivot assem- 

blies. Alternately loosen capscrews one turn at a time to 
avoid damaging bridge. 

(3) Remove spark plugs. 

(4) Install dial indicator on end of push rod (fig. 1B- 
135). Use piece of rubber tubing to secure dial indicator 
plunger to push rod. 
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Fig. 1B-135 Cam Lobe Lift Measurement 

(5) Rotate crankshaft until cam lobe base circle 
(push rod down) is under valve tappet. 

(6) Set dial indicator to zero. 
(7) Rotate crankshaft until point of maximum push 

rod upward movement occurs. 
(8) Read travel at dial indicator. Correct lift is 0.260 

to 0.270 inch. 

NOTE: Rocker arm ratio is 1.6:1. Multiply cam lift by 
1.6 to determine valve lift. 
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Valve Timing 

(1) Remove spark plugs. 

(2) Remove cylinder head covers and gaskets. 
(3) Remove rocker arms and bridged pivot assem- 

blies from No. 1 cylinder. 

(4) Rotate crankshaft until No. 6 piston is at Top 
Dead Center (TDC) on compression stroke. This places 
No. 1 piston at TDC on the exhaust stroke in valve 
overlap position. 

(5) Rotate crankshaft counterclockwise 90° as 
viewed from front. 

(6) Install dial indicator on No. 1 intake valve push 
rod end. 

(7) Set dial indicator to zero. 

(8) Crank engine slowly in direction of rotation 

(clockwise viewed from front) until dial indicator in- 

dicates 0.020 inch. 
(9) This should place milled timing mark on vibra- 

tion damper in line with TDC marking on timing case 
cover. If more than 1/2-inch variation exists in either 

direction, remove timing case cover and inspect timing 
chain installation. 

Camshaft Removal 

(1) Drain radiator and cylinder block. 

(2) Remove radiator assembly. 
(8) If equipped with air conditioning, remove con- 

denser and receiver assembly as charged unit. 
(4) Remove cylinder head covers and gaskets. 
(5) Remove rocker arms and bridged pivot assem- 

blies. Alternately loosen capscrews one turn at a time to 
avoid damaging bridge. 

(6) Remove push rods. 

NOTE: Keep push rods, rocker arm assemblies and 
tappets in the same order as removed. 

(7) Remove intake manifold assembly. 

(8) Remove drive belts. 
(9) Remove fan and hub assembly. 

(10) Remove distributor. 
(11) Remove damper pulley and vibration damper. 
(12) Remove timing case cover. 
(18) Install crankshaft screw with two or more flat 

washers to provide means of rotating crankshaft. 
(14) Rotate crankshaft until timing mark on crank- 

shaft sprocket is closest to and on centerline with timing 
mark on camshaft sprocket. Refer to Figure 1B-144. 

(15) Remove retaining screw from camshaft. Re- 

move retaining screw from crankshaft. 
(16) Remove distributor drive gear and fuel pump 

eccentric from the camshaft (fig. 1B-136). 
(17) Remove crankshaft sprocket, camshaft sprocket 

and timing chain as an assembly. 
(18) Remove hood latch support bracket upper re- 

taining screws and move bracket, as required, to allow 

removal of camshaft. 

(19) Remove front bumper or grille, as required, and 
remove camshaft. 
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Fig. 1B-136 Camshaft Drive Gear 

Camshaft Inspection 

Inspect the camshaft bearing journals for an uneven 
wear pattern or rough finish. Replace camshaft if either 
condition exists. 

Inspect the distributor drive gear for damage or exces- 
sive wear. 

Inspect fuel pump eccentric for excessive wear. 
Inspect each cam lobe and the matching hydraulic 

valve tappet for wear. If the face of the tappet(s) is worn 
concave and the matching camshaft lobe(s) is also worn, 

replace both camshaft and tappet(s). 

Camshaft Installation 

(1) Lubricate entire camshaft generously with AMC 
Engine Oil Supplement (EOS), or equivalent. 

(2) Carefully install camshaft into engine block. 
(3) Assemble timing chain, crankshaft sprocket and 

camshaft sprocket with timing marks aligned. Refer to 
Timing Chain Installation. 

(4) Install oil slinger on crankshaft. 
(5) Install fuel pump eccentric and distributor drive 

gear to camshaft (fig. 1B-136). Tighten retaining screw 

to 30 foot-pounds (41 Nm) torque. 

NOTE: The fuel pump eccentric has the word “REAR” 
stamped on it to indicate proper installed position. The 
camshaft screw washer fits into a recess in the distribu- 
tor drive gear. 

(6) Install replacement timing case cover gasket. 
(7) Install timing case cover. 
(8) Install replacement oil seal. Apply light film of 

engine oil to lips of seal. 
(9) Install vibration damper. 
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(10) Install damper pulley and retaining screws. 

Tighten screws to 30 foot-pounds (41 Nm) torque. 
(11) Install hydraulic valve tappets lubricated with 

AMC Engine Oil Supplement, or equivalent. 

NOTE: Do not drain the EOS from the engine for at 
least 1,000 miles or until the next scheduled oil change. 

(12) Install intake manifold assembly. 
(18) Install push rods. 

(14) Install rocker arms and bridged pivot assem- 
blies. Alternately tighten capscrews one turn at a time 
to avoid damaging bridge. Tighten capscrews to 19 foot- 
pounds (26 Nm) torque. 

(15) Reseal and install cylinder head covers, 
(16) Install fuel pump. 

(17) Rotate crankshaft until No. 1 piston is at TDC 
position on compression stroke. 

NOTE: After No. 1 intake valve has closed, TDC can be 
reached by rotating the crank clockwise as viewed from 
the front until the timing mark or the damper aligns 
with TDC on the timing case cover. 

(18) Install distributor so that rotor is aligned with 
No. 1 terminal of cap when fully seated on block. 

(19) Install distributor cap. 
(20) Install ignition wires. 
(21) If removed, install air conditioning condenser 

and receiver assembly. 

CAUTION: Both service valves must be open before 
the air conditioning system is operated. 

(22) Install hood latch support bracket retaining 
screws and tighten securely. 

(23) If removed, install front bumper or grille. 
(24) Install radiator. 
(25) Fill cooling system to specified level. 
(26) Install and tighten drive belts to proper tension. 

Refer to Chapter 1C—Cooling. 

Hydraulic Valve Tappets 

The hydraulic valve tappet consists of a tappet body, 
plunger, plunger return spring, check valve assembly, 
metering disc, plunger cap and lockring (fig. 1B-187). 

The tappet operates in a guide bore which has an oil 
passage drilled into the adjoining oil gallery. 

The operating mode of the hydraulic tappet begins 
when the tappet is on the heel of the cam lobe (engine 
valve closed). A groove in the tappet body aligns with 
the tappet oil gallery, admitting pressurized oil into the 
tappet (fig. 1B-188). A hole and groove arrangement 
admits the oil to the inside of the plunger. Oil is forced 
past the plunger check valve and fills the chamber be- 
tween the plunger and tappet body. When the chamber 
is full, additional oil in the plunger body unseats the 
metering disc, and a spurt of oil flows up the pushrod to 
lubricate the rocker assembly. These events all take place 
while the tappet is on the heel of the cam lobe. As the 

cam turns, the lobe begins exerting force on the tappet 
body. This force is transmitted by the trapped oil in the 
tappet chamber to the plunger and finally to the push- 
rod and rocker assembly. The engine valve opens. While 
the valve is open, the trapped oil is subjected to consid- 
erable pressure and some of it escapes between the 
plunger and the tappet body (leak-down). The cycle is 
completed as the cam lobe rotates back to the starting 
position and another charging cycle begins. In this way, 
zero valve lash is maintained. 
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Fig. 1B-137 Hydraulic Tappet Assembly 
Removal 

(1) Remove cylinder head cover. 
(2) Remove rocker arms and bridged pivot assem- 

blies. Alternately loosen capscrews one turn at a time to 
avoid damaging bridge. 

(3) Remove push rods. 

NOTE: Keep rocker arm assemblies and push rods in 
the same order as removed. 

(4) Remove intake manifold. 
(5) Remove tappet from guide bore in engine block. 

Cleaning and Inspection 

(1) Release lockring. 
(2) Remove plunger cap, metering disc, plunger as- 

sembly, and plunger return spring from tappet body. 
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Fig. 1B-138 Hydraulic Tappet Operation 

NOTE: Keep the tappets and all components in the 

same order as removed. 

(3) Clean all components of hydraulic tappet assem- 
bly in cleaning solvent to remove all varnish or gum 

deposits. 
(4) Visually inspect each tappet assembly for signs 

of scuffing on the barrel and face of the tappet. Inspect 
tappet face for wear using straightedge across tappet 
face. If tappet face is concave, corresponding lobe on 
camshaft is worn and replacement of the camshaft and 
tappets is necessary. 

(5) Replace entire tappet assembly if any com- 

ponent shows evidence of wear or damage. 
(6) Install plunger return spring, plunger, metering 

disc, and plunger cap in tappet body. 
(7) Use push rod on plunger cap to compress 

plunger assembly and install lockring. 

Hydraulic Tappet Leak-Down Test 

After cleaning and inspection use tool J-5790 to test 
the tappet for leak-down to ensure its zero-lash oper- 
ating ability (fig. 1B-139). 

(1) Swing weighted arm of tester away from ram of 

tester. 
(2) Place 0.312- to 0.813-diameter ball bearing on 

plunger cap of tappet. 
(3) Lift ram and place tappet with ball bearing in- 

side tester cup. 
(4) Lower ram, then adjust nose of ram until it 

contacts ball bearing. 
(5) Fill tester cup with valve tappet test oil J-5268 

until tappet is completely covered. 
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RAM 

HANDLE 

J5790 
41891 

Fig. 1B-139 Hydraulic Tappet Leak-Down Tester J-5790 

(6) Swing weighted arm onto ram and pump up and 
down on tappet to remove air. When air bubbles cease, 
swing weighted arm away and allow plunger to rise to 

normal position. 
(7) Adjust nose of ram to align pointer with SET 

mark on scale of tester and tighten hex nut. 
(8) Slowly swing weighted arm onto ram. Rotate 

cup by turning handle at base of tester clockwise one 
revolution every two seconds. 

(9) Time leak-down from instant pointer aligns 
with START mark on scale until pointer aligns with 

0.125 mark. 
(10) An acceptable tappet will take 20 to 110 seconds 

to leak-down. Replace tappets outside this range. 

NOTE: Do not charge the tappet assemblies with en- 
gine oil as they will charge themselves within three to 
eight minutes of engine operation. 

Installation 

(1) Dip each tappet assembly in AMC Engine Oil 

Supplement (EOS), or equivalent. Install tappet in same 

bore from which it was removed. 
(2) Install push rods in same order as removed. 

(3) Install rocker arm and bridged pivot assemblies. 

Alternately tighten capscrews one turn at a time to 

avoid damaging bridge. Tighten to 19 foot-pounds (26 

Nm) torque. 

(4) Pour remaining EOS over entire valve train 

mechanism. 

NOTE: Do not drain the EOS from the engine for at 

least 1,000 miles or until the next scheduled oil change. 
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(5) Reseal and install cylinder head cover. Tighten 
retaining screws to 50 inch-pounds (5.6 Nm) torque. 

(6) Install intake manifold using replacement gas- 
ket and end seals. Tighten manifold retaining bolts to 43 
foot-pounds (58 Nm) torque. 

(7) Install all lines, hoses, linkage and wires dis- 
connected from intake manifold. 

Timing Case Cover 

The timing case cover is die-cast aluminum with a 
crankshaft oil seal to prevent oil leakage at the vibration 

damper hub (fig. 1B-140). The oil seal may be installed 
from either side of the timing case cover. It is not neces- 

sary to remove the cover whenever oil seal replacement 
is required. 
A graduated scale cast in the cover is used for ignition 

timing. A hole is provided for checking ignition timing 
with a magnetic timing probe. 

The engine oil pump, oil passages and coolant pas- 
sages are incorporated within the timing case cover cas- 
ting. The timing case cover casting is used to mount the 

fuel pump, distributor and water pump. 

TIMING CASE 
COVER GASKET 

OIL SLINGER 

TIMING CASE COVER 

ENGINE ACCESSORY 
DRIVE PULLEY 

VIBRATION DAMPER 

TIMING CASE 
COVER OIL SEAL 

41933 

Fig. 1B-140 Timing Case Cover Assembly 

Removal 

(1) Drain cooling system and cylinder block. 
(2) Disconnect radiator hoses and bypass hose. 

(3) Remove all drive belts. 
(4) Remove fan and hub assembly. 
(5) If equipped with air conditioning, remove com- 

pressor and bracket assembly from engine and move 
aside. Do not disconnect air conditioning hoses. 

(6) Remove alternator, alternator mounting 

bracket and back idler pulley. 
(7) Disconnect heater hose at water pump. 
(8) Remove power steering pump and bracket as- 

sembly, if equipped. Remove air pump and mounting 
bracket as an assembly. Do not disconnect power steer- 
ing hoses. 

(9) Remove distributor cap. Note rotor and housing 

position. 
(10) Remove distributor. 
(11) Remove fuel pump. 
(12) Remove vibration damper pulley and retaining 

screws. 
(18) Remove vibration damper using tool J-21791. 
(14) Remove two front oil pan screws. 
(15) Remove screws which secure timing case cover 

to engine block. 

NOTE: The cover retaining screws are of various 
lengths and must be installed in the same location as 

removed. 

(16) Remove cover by pulling forward until free of 
locating dowel pins. 

(17) Clean gasket surface of cover. 

(18) Remove oil seal. 

NOTE: Always replace the oil seal whenever the tim- 
ing case cover is removed. Refer to Oil Seal 
Replacement. 

(1) Remove lower locating dowel pin from engine 
block. 

NOTE: The dowel pin is required for correct cover 

alignment. Install dowel after the cover is in position. 

(2) Use sharp knife or razor blade to cut both sides 
of oil pan gasket flush with engine block (fig. 1B-141). 
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Fig. 1B-141 Oli Pan Front Seal installation 

(3) Apply Permatex No. 2, or equivalent, to both 
sides of replacement timing case cover gasket. Install 
gasket on timing case cover. 

(4) Install replacement front oil pan seal to bottom 
of timing case cover. 

NOTE: There are two methods of sealing timing case 
cover to oil pan where oil pan gaskets were cut off. If 
replacement oil pan gaskets are used, perform step (5). 
If room temperature vulcanizing (RTV) silicone is used, 
perform step (6). 
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(5) If oil pan gaskets are used: 
(a) Using original gasket pieces as guide, trim 

replacement gaskets to correspond to amount cut off in 
step (2). 

(b) Align tongues of replacement oil pan gasket 
pieces with oil pan seal and cement into place on timing 
case cover (fig. 1B-141), 

(c) Apply Permatex No. 2, or equivalent, to cut- 
off edges of original oil pan gaskets. 

(d) Place timing case cover into position and 
install front oil pan screws. 

(e) Tighten screws slowly and evenly until 
cover aligns with upper locating dowel. 

(f) Install lower dowel through cover and drive 

into corresponding hole in engine block. 
(g) Install each cover retaining screw in same 

location as removed. Tighten to 25 foot-pounds (84 Nm) 
torque. 

(h) Proceed to step (7). 
(6) If RTV is used: 

(a) Apply coating of RTV 1/8-inch thick on tim- 
ing case cover flanges. Use AMC Gasket-in-a-Tube, or 
equivalent. Flanges must be clean and dry. 

(b) Place cover into position. Align with top 
dowel. 

(c) Loosely install cover retaining screws in 
same locations as removed, excluding oil pan screws. 

(d) Install lower dowel through cover and drive 
into corresponding hole in engine block. 

(e) Tighten cover retaining screws to 25 foot- 

pounds (84 Nm) torque. 
(f) Apply small bead of RTV to joint between 

pan and cover and force into place with finger. 
(g) Apply drop of Loctite, or equivalent, to oil 

pan screws and install until snug. Do not torque-tighten 
as oil pan would be distorted. 

(h) Proceed to step (7). 
(7) Install vibration damper. Tighten retaining 

screw to 90 foot-pounds (122 Nm) torque (lubricated). 
(8) Install damper pulley and retaining screws. 
(9) Install fuel pump. 

(10) Install distributor with rotor and housing in 
same position as it was prior to removal. 

(11) Install distributor cap and connect heater hose. 
(12) Install power steering pump and air pump and 

mounting bracket, if removed. 

(18) Install alternator, alternator mounting bracket 
and back idler pulley assembly. 

(14) Install air conditioning compressor and bracket 
assembly, if removed. 

(15) Install fan and hub assembly. 
(16) Install all drive belts and tighten to specified 

tension. Refer to Chapter 1C—Cooling. 
(17) Connect radiator hoses and bypass hose. 
(18) Fill cooling system to specified level. 
(19) Start engine and check for oil or coolant leaks. 
(20) Adjust initial ignition timing to specified set- 

ting. Refer to Chapter 1A—General Service and 
Diagnosis. 

Oll Seal Replacement 

(1) Loosen all drive belts. 

(2) Remove vibration damper pulley. 
(8) Remove vibration damper, screw and washer. 
(4) Install damper screw to crankshaft to prevent 

damper puller from damaging crankshaft threads. 
(5) Remove vibration damper with tool J-21791. Re- 

move damper screw. 

(6) Use Remover J-2956 to remove oil seal (fig. 1B- 
142), 

(7) Wipe crankshaft sealing area clean. 

(8) Apply Permatex No. 2, or equivalent, to outer 

metal surface of replacement seal. 
(9) Install seal using Installer J-26562 (fig. 1B-148). 

(10) Apply light coating of engine oil to sealing sur- 
face of damper. 

(11) Install damper, flat washer and screw. Tighten 
screw to 90 foot-pounds (122 Nm) torque. 

(12) Install pulley and belts. Tighten belts to specifi- 
cations. Refer to Chapter —Cooling. 

peck % 

Fig. 18-143 Installing Timing Case Cover Oil Seal 
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Timing Chain 

The timing chain consists of 62 links joined by 62 pins. 
It is a single-row design. 

To ensure correct valve timing, install the timing 

chain with the timing marks of the crankshaft and cam- 
shaft sprockets properly aligned. A worn timing chain 
will adversely affect valve timing. If the timing chain 

deflects more than 1/2 inch, it should be replaced. 

Removal 

(1) Remove timing case cover and gasket (fig. 1B- 

140). 

(2) Remove crankshaft oil slinger. 

(3) Remove camshaft sprocket retaining screw and 
washer. 

(4) Remove distributor drive gear and fuel pump 
eccentric. 

(5) Rotate crankshaft until zero timing mark on 
crankshaft sprocket is closest to and on centerline with 
zero timing mark on camshaft sprocket (fig. 1B-144). 

(6) Remove crankshaft sprocket, camshaft sprocket 
and timing chain as an assembly. 

TIMING 
MARK 

41936 

Fig. 1B-144 Timing Chain and Sprocket Alignment 

(1) Assemble timing chain, crankshaft sprocket and 

camshaft sprocket with timing marks aligned (fig. 1B- 
144), 

(2) Install chain and sprocket assembly to crank- 
shaft and camshaft. 

(3) Install fuel pump eccentric and distributor drive 
gear. 

(4) Install camshaft sprocket, washer and retaining 
screw. Tighten screw to 30 foot-pounds (41 Nm) torque. 

NOTE: Install the fuel pump eccentric with the 
stamped word REAR facing the camshaft sprocket. 

(5) To verify correct installation of timing chain: 

(a) Rotate crankshaft until timing mark on 
camshaft sprocket is on horizontal line at 3 o’clock 
position. 

(b) Beginning with pin directly adjacent to cam- 
shaft sprocket timing mark, count number of pins down- 
ward to timing mark on crankshaft sprocket. 

(c) There must be 20 pins between these two 

points. The crankshaft sprocket timing mark must be 

between pins 20 and 21 (fig. 1B-145). 

(6) Install crankshaft oil slinger. 

(7) Remove original oil seal from timing case cover. 

(8) Install replacement oil seal in timing case cover. 
(9) Install timing case cover using replacement gas- 

ket. Tighten retaining screws to 25 foot-pounds (34 Nm) 
torque. 

INTAKE AND EXHAUST MANIFOLDS 

Intake Manifold 

The cast iron intake manifold is designed to enclose 
and seal the tappet area between the cylinder heads. A 
one-piece metal gasket, used to seal the intake manifold 

to the cylinder heads and block, also serves as an oil 
splash baffle. 

The intake manifold contains coolant passages, a 
crankcase ventilator passage, and an exhaust crossover 

passage. Passages are also incorporated within the in- 
take manifold for the Exhaust Gas Recirculation (EGR) 
system. 

Induction system passages distribute a uniform fuel 
and air mixture to the combustion chamber of each 
cylinder. The left bore of the carburetor supplies fuel-air 
mixture through passages in the intake manifold to 
numbers 1, 7, 4 and 6 cylinder intake ports. The right 
bore supplies 3, 5, 2, and 8. 

Removal 

(1) Drain coolant from radiator and cylinder block. 
(2) Remove air cleaner assembly. 
(3) Disconnect ignition wires. 
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Fig. 1B-145 Correct Timing Chain Installation 

(4) Remove ignition wire plastic separators from 

cylinder head cover brackets. 
(5) Disconnect radiator upper hose and bypass hose 

from intake manifold. 
(6) Disconnect and move aside wire from temper- 

ature gauge sending unit. 
(7) Remove air conditioning bracket, if equipped. 
(8) Disconnect ignition coil bracket and move coil 

and bracket assembly aside. 
(9) Remove TCS solenoid vacuum valve and sole- 

noid control switch, if equipped, from right side cylinder 

head cover. 
(10) Disconnect heater hose from rear of manifold. 
(11) Disconnect all hoses, lines and wires from 

carburetor. 
(12) Disconnect accelerator linkage and throttle 

valve linkage from carburetor and intake manifold. 
(18) Disconnect air delivery hoses at air injection 

manifold. 
(14) Disconnect diverter valve from air pump output 

hose and move valve and delivery hoses aside. 
(15) Remove carburetor. 

(16) Remove intake manifold, metal gasket and end 
seals. 

(17) Clean mating surfaces of engine block, cylinder 
head and intake manifold. 

NOTE: When installing replacement intake manifold, 
transfer all components such as EGR valve and back- 
pressure sensor, EGR CTO, thermostat/housing and 

temperature gauge sending unit from original manifold. 

Clean and tighten as required. 

(1) Apply a non-hardening sealer or silicone sealer 
such as AMC Gasket-in-a-Tube, or equivalent, to both 

sides of replacement manifold gasket. 

(2) Position gasket by aligning locators at rear of 
cylinder head. While holding rear in place, align front 

locators. 

(3) Install two end seals. Apply Permatex No. 2, 
AMC Gasket-in-a-Tube, or equivalent, to seal ends. 

(4) Install intake manifold and retaining screws. 

Make sure all screws are properly started before tight- 
ening. Tighten to 43 foot-pounds (58 Nm) torque. 

(5) Install diverter valve and connect air pump out- 
put hose. 

(6) Connect air delivery hoses to air injection 
manifolds. 

(7) Connect all disconnected hoses, lines, linkages 

and wires to intake manifold and carburetor. 
(8) Install TCS solenoid vacuum valve and solenoid 

control switch, if equipped, to right side rocker arm 
cover. 

(9) Install air conditioning bracket, if equipped. 
(10) Install ignition coil and bracket assembly. 
(11) Connect radiator upper hose and bypass hose. 

(12) Install ignition wire plastic separators to cylin- 
der head cover brackets. 

(13) Connect ignition wires. 
(14) Install air cleaner assembly. 

(15) Add coolant as necessary. 

Exhaust Manifold 

The swept-flow design of the cast iron manifold pro- 
vides efficient removal of exhaust gases and minimizes 
cylinder back-pressure. The mating surface of the ex- 
haust manifold and the cylinder head are machined 
smooth to eliminate the need for a gasket. 

All eight-cylinder engines are equipped with an Air 
Guard system and have air injection manifolds attached 
at number 1, 3, and 5 exhaust ports on the left exhaust 
manifold and numbers 2, 4, 6, and 8 on the right exhaust 
manifold. Refer to Chapter 1K—Exhaust Systems for 
description of the Air Guard system. 

Removal 

(1) Disconnect ignition wires. 
(2) Disconnect air delivery hose at injection 

manifold. 
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(3) Disconnect exhaust pipe at exhaust manifold. 
(4) To remove right side manifold on Concord only: 

(a) Remove transmission filler tube attaching 

screw. 
(b) Remove filler tube from transmission. 

(5) Remove exhaust manifold retaining screws. 
(6) Separate exhaust manifold from cylinder head. 
(7) Remove air injection manifold, attaching screws 

and washers. 

(1) Clean mating surfaces of exhaust manifold and 

cylinder head. Do not nick or scratch. 
(2) Install air injection manifold, attaching screws 

and washers. 

(8) Install exhaust manifold and retaining screws. 

Tighten screws to 25 foot-pounds (34 Nm) torque. 
(4) After installing right side manifold on Concord: 

(a) Install filler tube to transmission, using re- 
placement O-ring. 

(b) Install screw to secure filler tube. 

(5) Connect exhaust pipe using replacement seal, if 

required. Tighten nuts to 20 foot-pounds (27 Nm) torque. 

(6) Connect air delivery hose to air injection 
manifold. 

(7) Connect ignition wires. 

CYLINDER HEAD AND COVER 

Cylinder Head Cover 

All eight-cylinder engines use a formed-in-place RTV 
(room temperature vulcanizing) silicone gasket. 

(1) Remove air cleaner assembly. 

(2) Disconnect air delivery hose at air injection 
manifold. 

(3) Left side: 
(a) Disconnect power brake vacuum hose at in- 

take manifold, if equipped. 
(b) Disconnect throttle stop solenoid wire. 

(4) Right side: 
(a) Remove thermostatically controlled air 

cleaner (TAC) hot air hose. 
(b) Remove heater hose from choke cover 

clamp. 
(5) Disconnect ignition wires and remove plastic 

wire separator from cylinder head cover bracket. 
(6) Remove retaining screws and washers. Separate 

cylinder head cover and gasket from cylinder head. 

Installation 

(1) Inspect for bent or cracked cover and repair as 
required. 

(2) Clean cylinder head cover and cylinder head gas- 

ket surface of original gasket material. 
(3) Apply a bead of AMC Gasket-in-a-Tube, or 

equivalent, to cylinder head and cylinder head cover 
gasket surface. 

NOTE: [f silicone gasket has not been badly damaged 

during removal, it is not necessary to clean and reseal 
cover completely. Use AMC Gasket-in-a-Tube, or equiv- 
alent, to repair small gaps in silicone gasket. 

(4) Position cylinder head cover on engine. 
(5) Install retaining screws and tighten to 50 inch 

pounds (5.6 Nm) torque. 

(6) Connect ignition wires and install plastic wire 
separator to cylinder head cover bracket. 

(7) Right side: 
(a) Install heater hose to choke cover clamp. 
(b) Install TAC hot air hose. 

(8) Left side: 

(a) Connect power brake vacuum hose at intake 
manifold. 

(b) Connect throttle stop solenoid wire. 
(9) Connect air delivery hose to air injection 

manifold. 

(10) Install air cleaner assembly. 

Cylinder Head 

Removal 

(1) Drain cooling system and cylinder block. 
(2) Remove cylinder head cover and gasket. 
(3) Remove rocker arm assemblies. Remove two 

capscrews at each bridged pivot. Alternately loosen cap- 
screws one turn at a time to avoid damaging bridge. 

(4) Remove push rods. 

NOTE: Keep rocker arm assemblies and push rods in 
the same order as removed. 

(5) Remove ignition wires and spark plugs. 
(6) Remove intake manifold. 

(7) Remove exhaust manifold(s). It is not necessary 
to remove manifold from exhaust pipe. 

(8) Loosen ail drive belts. 
(9) Right side: 

(a) If equipped with air conditioning, remove 
compressor mounting bracket and battery negative 
cable from cylinder head. 

(b) Disconnect alternator support brace from 
cylinder head. 

(10) Left side: Disconnect air pump and power steer- 
ing mounting bracket, if equipped, from cylinder head. 

(11) Remove cylinder head retaining screws. 
(12) Remove cylinder head and gasket. 

Thoroughly clean the gasket surfaces of the cylinder 
head and block to remove all dirt and.gasket cement. 
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Remove the carbon deposits from the combustion cham- 
bers and the top of each piston. 

Use a straightedge and feeler gauge to check the flat- 
ness of the cylinder head and block mating surfaces. 
Refer to Specifications for flatness tolerances. 

If the cylinder head is to be replaced and the original 
valves reused, remove the valves and measure the stem 
diameter. 

NOTE: Service replacement heads have standard-size 
valve guides. If oversize valves from original head are to 
be installed in replacement head, ream valve guides to 

appropriate oversize. 

If the original valves are used, remove all carbon 

buildup and reface the valves as outlined under Valve 
Refacing. Install the valves in the cylinder head using 
replacement valve stem oil deflectors. If oversize valves 
are used, oversize deflectors are required. Transfer all 

attached components from the original head which are 
not included with the replacement head. 

NOTE: The 304 CID engine utilizes an aluminum 

coated embossed steel gasket and the 360 CID engine 
utilizes an aluminum coated laminated steel and as- 

bestos gasket. Retightening is not necessary with either 
gasket. 

(1) Apply even coat of non-hardening sealing com- 
pound to both sides of replacement head gasket. 

NOTE: Do not apply sealing compound to head and 
block surfaces. Do not allow sealer to enter cylinder 
bores. 

(2) Position gasket on block with stamped word 
TOP facing upward. 

(3) Install cylinder head and gaskets. 

NOTE: Wire brush the threads of screws prior to in- 
stallation. Dirt will affect the torque readings. Blow 
coolant from screw holes to prevent trapping coolant. 

(4) Tighten cylinder head capscrews evenly to 80 
foot-pounds (108 Nm) torque following the sequence out- 
lined in figure 1B-146. Then follow the sequence again 
and tighten screws to 110 foot-pounds (149 Nm) torque. 

©. Ge@p 86.6 seen Seon tle 
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Fig. 1B-146 Cylinder Head Torque Sequence 

(5) Left side: connect air pump mounting bracket to 
cylinder head and power steering pump, if removed. 

(6) Right side: 

(a) Connect alternator support bracket to cylin- 
der head. 

(b) Install air conditioning compressor mount- 
ing bracket, if removed, and battery negative cable to 
cylinder head. 

(7) Adjust all drive belts to specified tension. Refer 
to Chapter 1C—Cooling. 

(8) Install exhaust manifold and tighten retaining 
screws to 25 foot-pounds (34 Nm) torque. 

(9) Install intake manifold. Tighten manifold re- 
taining screws to 43 foot-pounds (58 Nm) torque. 

(10) Install all disconnected lines, hoses, linkage and 
wires. 

(11) Install rocker arm assemblies and push rods in 
the same order as removed. Loosely install capscrews to 
bridged pivots. At each bridge, altenately tighten cap- 
screws one turn at a time to avoid damaging or breaking 
bridge. Tighten capscrews to 19 foot-pounds (26 Nm) 
torque. 

(12) Reseal and install cylinder head cover. Tighten 
retaining screws to 50 inch-pounds (5.6 Nm) torque. 

(18) Install spark plugs and connect ignition wires. 
(14) Fill cooling system to specified level. 

LUBRICATION SYSTEM 

Oil is drawn from the sump of the oil pan through a 

tube and screen assembly to a horizontal oil gallery 
located at the lower right side of the engine block (fig. 
1B-147). A passage in the timing case cover channels oil 
into the oil pump. Pressure is developed when oil is 
driven between the gears and pump body. 

The oil is forced from the pump through a passage in 
the oil pump cover to the oil filter (fig. 1B-148). 

The oil passes through the filtering elements and on to 
an outlet passage in the oil pump cover. From the oil 
pump cover passage, the oil enters an adjoining passage 
in the timing case cover and is channeled into a gallery 
which extends up the left front of the cylinder block. 
This gallery channels oil directly to the right main oil 
gallery which intersects with a short passage that chan- 
nels oil to the left main oil gallery. 

The left and right main oil galleries extend the length 
of the cylinder block. The left oil gallery channels oil to 
each hydraulic tappet on the left bank. The right oil 
gallery channels oil to each hydraulic tappet on the right 
bank. In addition, passages extend down from the right 
oil gallery to the five camshaft bearings and on to the 
five upper main bearing inserts. The crankshaft is 
drilled to allow oil to flow from each main journal to 
adjacent connecting rod journals. A squirt hole in each 
connecting rod bearing cap distributes oil to the cylinder 
walls, pistons and piston pins as the crankshaft rotates. 
A small passage within the front camshaft bearing 

journal channels oil through the camshaft sprocket to 
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Fig 1B-147 Lubrication System 
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Fig. 1B-148 Oil Pump Cover 

the timing case cover area where the case and sprockets 
throw off oil to lubricate the distributor gears and fuel 
pump eccentric (see insert, fig. 1B-147). This oil returns 
to the oil pan by passing under the front main bearing 
cap. 

The oil supply for rocker arm assemblies is metered 
through the hydraulic valve tappets and routed through 
hollow push rods to a hole in the push rod end of the 
corresponding rocker arm. This oil lubricates the valve 
train, then returns to the oil pan through channels at 
both ends of the cylinder head. 

Oll Filter 

A full flow oil filter mounted on the oil pump at the 
lower right-hand side of the engine is accessible from 
below the chassis. 
A bypass valve, incorporated in the filter mounting 

base, provides a safety factor in the event the filter 
becomes inoperative as a result of dirt or sludge accu- 
mulation (fig. 1B-149). Oil Filter Remover Tool J-22700 
will facilitate removal. 

Before installation, apply a thin film of oil to the filter 
gasket. Do not use grease. Install filter until gasket 

contacts the seat of the oil pump cover. Tighten by hand 
only, following instructions on replacement filter. Oper- 
ate engine at fast idle and check for leaks. 

Oll Pump 

The positive-displacement gear-type oil pump is 
driven by the distributor shaft, which is driven by a gear 
on the camshaft (fig. 1B-149). The pump is incorporated 
in the timing case cover. A cavity in the cover forms the 
body of the pump. A pressure relief valve regulates 
maximum pressure. 
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OIL PRESSURE RELIEF 
VALVE ASSEMBLY 

ii DRIVE SHAFT OILFILTER BYPASS 
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TSE 
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OIL FILTER 
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Fig. 1B-149 Ol Pump and Filter Assembly 

Oil pump removal or replacement will not affect dis- 
tributor timing. The distributor drive gear remains in 
mesh with the camshaft gear. 

Oll Pressure Rellef Valve 

The oil pressure relief valve is not adjustable. A set- 
ting of 75 pounds maximum pressure is built into the 
tension of the spring. 

In the relief position, the valve permits oil to bypass 
through a passage in the pump cover to the inlet side of 
the pump (fig. 1B-148). 

Removal 

(1) Remove retaining screws and separate oil pump 

cover, gasket and oil filter as an assembly from pump 
body (timing case cover). 

(2) Remove drive gear and shaft, and idler gear by 
sliding them out of body. 

(8) Remove oil pressure relief valve from pump 
cover for cleaning by removing retaining cap and spring. 
Clean cover thoroughly. Check operation of relief valve 
by inserting poppet valve and checking to see that it 
slides back and forth freely. If not, replace pump cover 
and poppet valve. 

Gear End Clearance Measurement 

This check indicates the distance between the end of 
the pump gear and the pump cover. The ideal clearance 
is as close as possible without binding gears. The pump 
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cover gasket is 0.008 inch to 0.010 inch thick (0.007 inch 
minimum, compressed). Symptoms of excessive pump 

clearance are fair to good pressure when cold, low or no 
pressure after a hot engine start-up. 
Preferred Method: 

(1) Place strip of Plastigage across full width of 

each gear (fig. 1B-150). 
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Fig. 18-150 Oll Pump Gear End Clearance 

Measurement—Plastigage Method 

(2) Install pump cover and gasket. Tighten screws 
to 55 inch-pounds (6.2 Nm) torque. 

(3) Remove pump cover and determine amount of 
clearance by measuring width of compressed Plastigage 
with the scale on the Plastigage envelope. Correct clear- 
ance by this method is 0.0005 to 0.006 inch (0.002 
preferred), 
Alternate Method: 

(1) Place straightedge across gears and pump body. 
(2) Select feeler gauge which will fit snugly but 

freely between straightedge and pump body (fig. 1B- 
151). Correct clearance by this method is 0.004 to 0.0065 
inch (0.0065 inch preferred). 

NOTE: Make certain gears are up into body as far as 
possible, 

If gear end clearance is excessive, measure gear 

length. If gear length is correct, install thinner gasket. If 
gear length is incorrect, replace gears. 

Gear-to-Body Clearance 

(1) Insert feeler gauge between gear tooth and 
pump body inner wall directly opposite the point of gear 
mesh. Select feeler gauge which fits snugly but freely 
(fig. 1B-152). 

(2) Rotate gears to check each tooth in this manner. 
Correct clearance is 0.0005 to 0.0025 inch (0.0005 inch 
preferred), 

(3) If gear-to-body clearance is more than specified, 
measure gear diameter with a micrometer. If gear diam- 

FEELER 

GAUGE 

STRAIGHTEDGE 

Fig. 1B-151 Gear End Clearance Measurement—Feeler Gauge Method 

FEELER 

Fig. 1B-152 Gear-to-Body Clearance Measurement 

eter is correct, check gear end clearance and correct. If 
gear clearance is acceptable and relief valve is function- 
ing properly, replace timing case cover. If gear diameter 
is incorrect, replace gears. 

NOTE: [f oil pump shaft or distributor drive shaft has 
broken, inspect for loose oil pump gear-to-shaft fit or 
worn front cover. Oversize pump shafts are not 
available. 

Installation 

(1) Install oil pressure relief valve in pump cover 
with spring and retaining cap. 

(2) Install idler shaft, idler gear and drive gear 
assembly. 
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NOTE: To ensure self-priming of the oil pump, fill 
pump with petroleum jelly prior to the installation of 
the oil pump cover. Do not use grease of any type. 

(3) Install pump cover and oil filter assembly with a 
replacement gasket. Tighten retaining screws to 55 inch- 
pounds, 

Oll Pan 

(1) Disconnect battery negative cable. 
(2) Support engine with a holding fixture, as shown 

in figure 1B-127. 

(8) Raise car and support at frame side sills with 
support stands. 

(4) Drain engine oil. 

(5) Disconnect steering idler arm at side sill. 
(6) Disconnect sway bar brackets at side sills. 
(7) Disconnect strut rods at lower control arms. 
(8) Disconnect engine-to-body ground cable. 
(9) Disconnect engine front support cushions at 

crossmember. 

(10) Remove crossmember-to-side sill bolts and nuts. 
Pull crossmember down. 

(11) Remove starter. 

(12) Remove oil pan attaching screws. Remove oil 
pan. 

(18) Remove oil pan front and rear neoprene oil 
seals. 

(14) Thoroughly clean gasket surfaces of oil pan and 
engine block. Remove all sludge and dirt from oil pan 
sump. 

Installation 

(1) Install replacement oil pan front seal to timing 
case cover. Apply generous amount of AMC Gasket-in-a- 
Tube (RTV silicone), or equivalent, to end tabs. 

(2) Coat inside curved surface of replacement oil 
pan rear seal with soap. Apply a generous amount of 
AMC Gasket-in-a-Tube (RTV silicone), or equivalent, to 
gasket contacting surface of seal end tabs. 

(8) Install seal in recess of rear main bearing cap, 
making certain it is fully seated. 

(4) Apply engine oil to oil pan contacting surface of 
front and rear oil pan seals. 

(5) Cement replacement oil pan side gaskets into 
position on engine block. Apply a generous amount of 
AMC Gasket-in-a-Tube (RTV silicone), or equivalent, to 
gasket ends. 

(6) Install oil pan. Tighten 1/4-20 oil pan screws to 7 
foot-pounds (9 Nm) torque and 5/16-18 oil pan screws to 
11 foot-pounds (15 Nm) torque. 

(7) Tighten drain plug securely. 
(8) Install starter. 
(9) Push up on crossmember. Install retaining 

screws and nuts and tighten to 65 foot-pounds (88 Nm) 
torque. 

(10) Install engine front support cushion-to-cross- 
member retaining nuts and tighten to 87 foot-pounds (50 
Nm) torque. 

(11) Connect engine-to-body ground cable. 
(12) Install strut rods to lower control arms. Tighten 

retaining screws to 75 foot-pounds (102 Nm) torque. 
(13) Install sway bar brackets to side sills. Tighten 

retaining screws to 25 foot-pounds (84 Nm) torque. 
(14) Install steering idler arm to side sill. Tighten 

retaining screws to 50 foot-pounds (68 Nm) torque. 
(15) Lower car and remove engine holding fixture. 
(16) Fill crankcase to specified level with clean oil. 
(17) Connect battery negative cable. 

Oll Pressure Indicator 

Refer to Chapter 1L—Power Plant Instrumentation 
for operation, diagnosis and replacement of the oil pres- 
sure indicator lamp. 

Oll Pressure Gauge 

Refer to Chapter 1L—Power Plant Instrumentation 
for operation, diagnosis and replacement of the oil pres- 
sure indicator gauge. 

CONNECTING ROD AND PISTON ASSEMBLY 

Use these procedures to service connecting rods and 
pistons with the engine in the car. 

Removal 

(1) Remove cylinder head cover(s). 

(2) Remove rocker arms and bridged pivot assem- 
blies. Alternately loosen each capscrew one turn at a 
time to avoid damaging bridge. 

(8) Remove push rods. 
(4) Remove intake manifold assembly. 
(5) Remove exhaust manifold(s). It is not necessary 

to disconnect manifold from exhaust pipe. 
(6) Remove cylinder head and gasket. 
(7) Position pistons, one at a time, near bottom of 

stroke. Use ridge reamer to remove any ridge from top 
end of cylinder walls. 

(8) Drain engine oil. 
(9) Remove oil pan. 

(10) Remove connecting rod bearing caps and in- 
serts. Keep in same order as removed. 

NOTE: Connecting rods and caps are stamped with the 
number of the cylinder to which they were assembled. 

(11) Remove connecting rod and piston assemblies 
through top of cylinder bores. Be careful that connecting 
rod bolts do not scratch connecting rod journals or cylin- 
der walls. Short pieces of rubber hose slipped onto the 
rod bolts will provide protection during disassembly. 
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Installation 

(1) Thoroughly clean cylinder bores. Apply a light 
film of clean engine oil to bores with clean, lint-free 

cloth. 
(2) Install piston rings. Refer to Piston Rings for 

sequence. 
(3) Lubricate piston and ring surfaces with clean 

engine oil. 

(4) Use piston ring compressor tool to install con- 

necting rod and piston assemblies through top of cylin- 
der bores. Be careful that connecting rod bolts do not 

scratch connecting rod journals or cylinder walls. Short 

lengths of rubber hose slipped over connecting rod 
screws will provide protection during installation. 

(5) Install connecting rod bearing caps and inserts 

in same order as removed. Tighten retaining nuts to 33 

foot-pounds (45 Nm) torque. 

NOTE: Squirt holes in connecting rods must face in- 
ward (fig. 1B-153). 

(6) Install engine oil pan using replacement gaskets 
and seals. 

(7) Install cylinder heads and replacement gaskets. 
(8) Install push rods. 

(9) Install rocker arms and bridged pivot assem- 
blies. Loosely install capscrews to each bridged pivot. At 
each bridged pivot, alternately tighten capscrews one 
turn at a time to avoid damaging bridge. Tighten cap- 
screws to 19 foot-pounds (26 Nm) torque. 

(10) Install intake manifold gasket and manifold 
assembly. 

(11) Reseal and install cylinder head cover(s). 

(12) Fill crankcase with clean oil to specified level. 

ROD AND |. 
CYLINDER 
NUMBERS 
To SQUIRT 

OUTSIDE HOLE 
TO 
INSIDE 

41944 

Fig. 1B-153 Rod Number and Squirt Hole Location 

CONNECTING RODS 

The connecting rods are malleable iron and are inde- 
pendently balanced. The crankshaft end of the con- 
necting rod incorporates a two-piece bearing insert. The 
number stamped onto the removeable bearing cap and 

onto the adjacent machined surface of the rod corre- 

sponds to the cylinder in which the rod was assembled 

(fig. 1B-153). The piston end of the rod is a 2000-pound 
press-fit to the piston pin. 

Have the connecting rod alignment checked by a com- 

petent machine shop whenever engine wear patterns or 

damage indicates probable rod misalignment. Always 
replace bent connecting rods. 

Connecting Rod Side Clearance Measurement 

(1) Rotate crankshaft to position connecting rod 
journal at bottom of stroke. 

(2) Insert snug fitting feeler gauge between con- 

necting rods (fig. 1B-154). 

(3) Compare feeler gauge measurement to clearance 
specified. Replace rods not to specifications. 

2 a 4 ae 

60127 

Fig. 1B-154 Connecting Rod Side Clearance Measurement 

Connecting Rod Bearings 

The connecting rod bearings are precision-type steel- 
backed aluminum alloy. The connecting rod bearings are 
selectively fitted to their respective journals to obtain 
the desired operating clearance. In production, the se- 
lect fit is obtained by using various sized color coded 
bearing inserts as shown in the bearing fitting chart. 
The bearing color code appears on the edge of the insert. 

NOTE: Bearing size is not stamped on production 
inserts. 

The rod journal size is identified in production by a 
color coded paint mark on the adjacent cheek or counter- 
weight toward the flanged (rear) end of the crankshaft. 
Use color codes shown in the bearing fitting chart to 
identify journal size and select the correct bearing in- 
serts to obtain proper clearances. 
When required, different sized upper and lower bear- 

ing inserts may be used as a pair. A standard size insert 
is sometimes used in combination with a 0.001-inch un- 
dersize insert to reduce clearance by 0.0005 inch (1/2 
thousandth of an inch). 
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Connecting Rod Bearing Fitting Chart 

Bearing Color Code 

304 — 360 CID Engines 

Crankshaft Connecting Rod Journal 

Color Code and Diameter 

Red —2.0855 to 2.0848 (0.010 Undersize) 

CAUTION: Never use a pair of bearing inserts with 
greater than 0.001-inch difference in size. 

Example: 

Correct Incorrect 

Upper—Standard 

Lower—0.001-inch 

undersize 

Standard 

0.002-inch 

undersize 
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Service replacement bearing inserts are available in 
pairs in the following sizes: standard, 0.001-inch under- 
size, 0.002-inch undersize, 0.010-inch undersize, and 

0.012-inch undersize. The size is stamped on the back of 
service replacement inserts. 

NOTE: The 0.002-inch and 0.012-inch undersize inserts 

are not used in production. 

Removal 

Use this procedure to service connecting rod bearings 
with the engine in the car. 

(1) Drain engine oil. 
(2) Remove oil pan. 
(3) Rotate crankshaft as required to position two 

connecting rods at a time at bottom of their stroke. 
(4) Remove bearing caps and lower inserts. 
(5) Remove upper insert by rotating insert out of 

connecting rod. 

NOTE: Do not mix bearing caps. Connecting rod and 
matching cap are stamped with the cylinder number 
(fig. 1B-153). The numbers are located on a machined 
surface opposite the squirt holes. 

Inspection 

(1) Clean inserts 
(2) Inspect linings and backs of inserts for irregular 

wear pattern. Note any scraping, stress cracks or dis- 
tortion (fig. 1B-155). If bearing has spun in rod, replace 
bearing and connecting rod and inspect crankshaft jour- 
nal for scoring. 

(3) Inspect for material imbedded in linings which 
may indicate piston, timing gear, distributor gear or oil 
pump gear problems. Figures 1B-156 and 1B-157 show 
common score problems. 

Yellow  —2.0955 to 2.0948 (Standard) Yellow — Standard Yellow — Standard 

Orange  —2.0948 to 2.0941 (0.0007 Undersize) Yellow — Standard Black — .001-inch Undersize 

Black —2.0941 to 2.0934 (0.0014 Undersize) Black — .001-inch Undersize Black — .001-inch Undersize 

.010-inch Undersize Red .010-inch Undersize 
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Fig. 1B-155 Connecting Rod Bearing Inspection 

UPPER 
60759 

Fig. 1B-156 Scoring Caused by Insufficient Lubrication 

(4) Inspect fit of bearing locking tab in rod cap. If 
inspection indicates that insert may have been caught 
between rod and rod cap, replace upper and lower bear- 
ing inserts. 

(5) Inspect insert area of locking tab. Abnormal 
wear indicates bent tabs or improper installation of 
inserts (fig. 1B-158). 

(6) Replace bearing inserts that are damaged or 
worn. 

Measuring Bearing Clearance with Plastigage 

(1) Wipe bearing inserts and rod journal clean. 
(2) Lubricate upper insert and install in rod. 
(3) Place strip of Plastigage across full width of 

lower insert at center of bearing cap. 
(4) Install bearing cap to connecting rod and tighten 

retaining nuts to 33 foot-pounds (45 Nm) torque. 
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Fig. 1B-157 Scoring Caused by Dirt 

ABNORMAL CONTACT AREA 
DUE TO LOCKING TABS NOT 
FULLY SEATED OR BENT TABS 

Fig. 1B-158 Locking Tab Inspection 

NOTE: Do not rotate crankshaft. Plastigage will shift, 

resulting in inaccurate reading. Plastigage must not 

crumble. If brittle, obtain fresh stock. 
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(5) Remove bearing cap and determine amount of 
clearance by measuring width of compressed Plastigage 

with scale on Plastigage envelope (fig. 1B-159). 

SCALE 

COMPRESSED 
PLASTIGAGE 
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Fig. 1B-159 Connecting Rod Bearing Clearance 

Measurement with Plastigage 

NOTE: Plastigage should maintain the same width 
across the entire width of the insert. If size varies, it 
may indicate a tapered journal, bent connecting rod or 

dirt trapped between the insert and rod. 

(6) If correct clearance is indicated, bearing fitting 
is not necessary. Remove Plastigage from crankshaft 

and bearing and proceed to Installation. 

NOTE: Plastigage remaining on bearing will not cause 

damage. It will dissolve in hot oil when engine is 
running. 

(7) If oil clearance exceeds specification, install 
0.001-inch undersize bearing inserts and check clearance 
as described in steps (1) through (5). 

The clearance indicated with 0.001-inch undersize in- 
serts installed will determine if 0.001-inch undersize 
inserts or some other combination are needed to provide 
correct clearance. For example, if the initial clearance 
was (0.003 inch, 0.001 inch undersize inserts would re- 
duce clearance by 0.001 inch. Oil clearance would be 
0.002 inch and within specification. An 0.002-inch under- 

size insert and a 0.001-inch undersize insert would re- 
duce this clearance an additional 0.0005 inch. Oil 
clearance would then be 0.0015 inch. 

CAUTION: Never use inserts which differ more than 

one bearing size as a pair. For example, do not use a 
standard upper and 0.002-inch lower. 

(8) If oil clearance exceeds specification when 0.002- 
inch undersize inserts are installed, measure connecting 

rod journal with micrometer. If journal size is correct, 
inside diameter of connecting rod is incorrect and rod 
must be replaced. 

NOTE: Journal may have been ground 0.010-inch 
undersize. 

If journal size is incorrect, replace crankshaft or grind 
journal to accept a suitable undersized bearing. 

Measuring Connecting Rod Journal with Micrometer 

(1) Wipe connecting rod journals clean. 
(2) Use micrometer to measure journal diameter at 

two points 90° apart at each end of journal. Note differ- 
ence between maximum and minimum diameters. 

(3) Refer to Specifications for maximum allowable 
taper and out-of-round. If any rod journal is outside 
specifications, replace crankshaft or recondition crank- 

shaft and fit with undersize bearing inserts. 

(4) Compare maximum reading obtained with jour- 
nal diameters listed in bearing fitting chart. 

(5) Select inserts required to obtain specified bear- 
ing clearance. 

NOTE: Always check clearance with Plastigage after 
installing replacement bearings. Check clearance of each 
journal when installing crankshaft kit (crankshaft sup- 
plied with bearings). 
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(1) Rotate crankshaft to position connecting rod 
journal at bottom of stroke. 

(2) Lubricate bearing surface of each insert with 
clean engine oil. 

(8) Install bearing inserts, cap and retaining nuts. 
Tighten to 33 foot-pounds (45 Nm) torque. 

CAUTION: Be careful when rotating the crankshaft 
with bearing caps removed. Be sure the connecting rod 
screws do not accidentally come in contact with the rod 
journals and scratch the finish, which can cause bearing 

failure. Short pieces of rubber hose slipped over rod 
screws will provide protection during installations. 

(4) Install oil pan using replacement gaskets and 
seals. Tighten drain plug securely. 

(5) Fill crankcase to specified level with clean oil. 

PISTONS 

Aluminum alloy Autothermic pistons, steel reinforced 
for strength and controlled expansion, are used. 

The pistons are cam-ground and are not perfectly 
round. The ring belt area contains three piston rings, 
two compression rings, and one oil control ring above 
the piston pin. 

The piston pin boss is offset from the piston centerline 
to place it nearer the thrust side of the piston, min- 

imizing piston slap. 
To ensure correct installation of the pistons in the 

bore, two notches are cast in the top perimeter of the 
piston. The notches must face forward (fig. 1B-160). 

Piston Fitting 

Micrometer Method 

(1) Using an inside micrometer, measure cylinder 
bore inside diameter at a point 2 5/16 inch below top of 
bore crosswise to block. 

(2) Measure outside diameter of piston. 

NOTE: Pistons are cam ground and must be measured 
at right angle to piston pin at centerline of pin (fig. 1B- 
161). 

(3) Difference between cylinder bore diameter and 
piston diameter dimension is the piston-to-bore 
clearance. 

Feeler Gauge Method 

(1) Remove rings from piston. 
(2) Insert long 0.001-inch feeler gauge into bore. 
(3) Insert piston (top first) into bore alongside 

feeler gauge. With entire piston inserted in bore, piston 
should not bind against feeler gauge. 

(4) Repeat steps (2) and (3) with long 0.002-inch 

feeler gauge. Piston should bind. 
If piston binds on the 0.001-inch gauge, piston is too 

large or bore is too small. If piston does not bind on the 

NOTCH MUST 
FACE FORWARD 

ow 
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Fig. 1B-160 Installing Piston Assembly Into Bore 
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Fig. 1B-161 Piston Measurements 

0.002-inch gauge, piston is too small for bore. Enlarge 
piston by knurling or shot-peening. Replace pistons that 

are 0.004-inch or more undersize. 
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Piston Rings 

The top compression ring is made of moly-filled iron. 
The second compression ring is made of cast-iron. The 

oil control is a three-piece steel design. 

Ring Fitting 

(1) Clean carbon from all ring grooves. Oil drain 

openings in oil ring grooves and pin boss must be open. 

CAUTION: Do not remove metal from grooves or 
lands. This will change ring groove clearances and will 
damage ring-to-land seating. 

(2) Check ring side clearance with feeler gauge fit- 
ted snugly between ring land and ring. Roll ring around 
groove in which it is to operate. It must fit freely at all 
points (fig. 1B-162). Refer to Specifications for correct 
ring side clearance. 

80051 

Fig. 18-162 Ring Side Clearance Measurement 

(3) Place ring in bore. With an inverted piston, push 
ring down near lower end of ring travel area. Measure 
ring gap or joint clearances with feeler gauge fitted 
snugly in ring opening (fig. 1B-163). 

NOTE: Fit every ring except oil control ring in its re- 
spective bore and check end gap. 

Refer to figure 1B-164 for position of ring gaps when 
installing rings. 

Fig. 1B-163 Ring Gap Measurement 
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Fig. 18-164 Piston Ring Gap Position 

(1) Install oil control rings as indicated by instruc- 
tions in package. It is not necessary to use a tool to 
install upper and lower rails. They are rolled into place 
(fig. 1B-165). 
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Fig. 1B-165 Installing Upper and Lower Ralls 

(2) Install lower compression ring. Use ring in- 
staller to expand ring around piston. 

NOTE: Be sure upper and lower compression rings are 
installed right side up. Figure 1B-166 shows typical ring 
markings to indicate the top side of the ring. 

fe 1? PP £7 
Fig. 1B-166 Typical Piston Ring Markings 

(3) Install upper compression ring using ring in- 
staller to expand ring around piston (fig. 1B-167). 

Piston Pins 

The piston pins are press-fit into the rods at 2000 

pounds pressure and require no locking device. 

Removal 

(1) Using Piston Pin Remover J-21872 and an arbor 
press, place piston on Remover Support J-21872 (fig. 1B- 

168). 
(2) Use Piloted Driver J-21872-3 to press pin com- 

pletely out of piston. Note position of pin through gauge 
window of remover support. 

Inspection 

(1) Inspect pin and pin bore for nicks and burrs. 
Replace as necessary. 

NOTE: Never reuse piston pin after it has been in- 
stalled in and removed from a connecting rod. 

RING 
EXPANDER ig 
(RECOMMENDED) 

Fig. 1B-167 Compression Ring Installation 
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Fig. 1B-168 Piston Pin Removal and Installation 

(2) With pin removed from piston, clean and dry 
piston pin bore and piston pin. 

(8) Position piston so that pin bore is in vertical 
position. Insert pin in bore. At room temperature, pin 
should slide completely through pin bore without 
pushing. 

(4) Replace piston and pin if pin jams in bore. 
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(1) Position piston and connecting rod so that piston 
notch will face forward and rod squirt hole will face 
inward when assembly is installed in engine. 

(2) Place Pin Pilot J-21872-2 through piston and 
connecting rod pin bores (fig. 1B-168). 

(3) Place pin pilot, piston, and connecting rod on 
Support J-21872-1. 

(4) Place piston pin through upper piston pin bore 
and into connecting rod pin bore. 

(5) Place Piloted Driver J-21872-3 inside piston pin. 
(6) Using arbor press, press piston pin through con- 

necting rod and piston until pin pilot indexes with mark 
on support. 

NOTE: The piston pin requires 2000 pounds pressure 
for installation. If little effort is required to install pis- 
ton pin in connecting rod, or if rod moves along pin, 
replace connecting rod. 

(7) Remove piston and connecting rod assembly 
from press. Pin should be centered in rod +1/32 inch. 

CRANKSHAFT 

The crankshaft is counterweighted and balanced inde- 

pendently. The component parts of the crankshaft as- 
sembly are individually balanced, then the complete 
assembly is balanced as a unit. Service replacement 
dampers, crankshafts, flywheels, and torque converters 
may be replaced without rebalancing the assembly. 

There are five main bearings and four connecting rod 
journals. The end thrust is controlled by No. 3 main 
bearing. 

The rear main bearing oil seal is protected from exces- 
sive oil by a slinger which is a machined part of the 
crankshaft. 

NOTE: The torque converter and converter flexplate. 
Marked before removal. Install in the same position 
upon assembly. 

Removal or Replacement 

If the crankshaft is damaged beyond reconditioning, it 

must be replaced. Use the procedures outlined under 
Cylinder Block to remove or replace the crankshaft. 

Crankshaft End Play Measurement 

Crankshaft end play is controlled at the No. 3 main 
bearing which is flanged for this purpose. 

(1) Attach dial indicator to crankcase adjacent to 
No. 3 main bearing. 

(2) Set dial indicator push rod on face of adjacent 
counterweight (fig. 1B-169). 

(3) Pry crankshaft fore and aft. 
(4) Read dial indicator. End play is the difference 

between high and low readings. 

ng ‘NO. 3 \ er KON: ) |) MAIN BEARING 7 
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Fig. 1B-169 Crankshaft End Play Measurement 

(5) If end play is outside of specifications, inspect 
crankshaft thrust faces for wear. If no wear is apparent, 
replace thrust bearing and check end play. If end play is 
still outside of specifications, replace crankshaft. 

NOTE: When replacing the thrust bearings, pry the 
crankshaft fore and aft to align the thrust faces of the 
bearings before final torque tightening. 

Crankshaft Main Bearings 

The main bearings are steel-backed aluminum-tin 
with overplated copper-lead as an optional lining. The 
main bearing caps are numbered 1 through 5, front to 
rear, with an arrow to indicate forward position. The 
upper main bearing inserts are grooved, and the lower 
insert surfaces are smooth. 

Each bearing is select fitted to its respective journal to 
obtain the desired operating clearance. In production, 

the select fit is obtained by using various-sized color- 
coded bearing inserts as shown in the Main Bearing 
Fitting Chart. The bearing color code appears on the 
edge of the insert. 

NOTE: Bearing size is not stamped on production 
inserts. 

The main bearing journal size is identified in produc- 
tion by a color-coded paint mark on the adjacent cheek 
toward the flanged (rear) end of the crankshaft except 
for the rear main journal. The paint mark for the rear 
main journal is on the crankshaft rear flange. 

Use the Bearing Fitting Chart to select proper bearing 
inserts to obtain the specified bearing clearance. The 
correct clearance is 0.0015 to 0.0020 inch on No. 1 
through No. 4 main bearings and 0.0023 to 0.0027 inch 
for the rear main bearing. 
When required, different sized upper and lower bear- 

ing inserts may be used as a pair. A standard size upper 
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Main Bearing Fitting Chart 

Bearing Color Code 

pees pee 

Crankshaft Main Bearing Journal 

Color Code and Diameter in 

Inches (Journal Size) 

—2.7489 to 2.7484 (Standard) 

—2.7484 to 2.7479 (0.0005 Undersize) 

Yellow 

Yellow 

insert may be used in combination with a 0.001-inch 
undersize lower insert to reduce clearance by 0.0005 inch 
(1/2 thousandth of an inch), 
Example: 

| Correct | incorrect S| 

Standard 

0.002-inch 

undersize 

Upper—Standard 

Lower—0.001-inch 

undersize 

70242 

NOTE: When servicing upper and lower inserts of dif- 
ferent sizes, install wndersize inserts together either all 

on the top (upper) or all on the bottom (lower). Never use 
bearing inserts with greater than 0.001-inch difference 
in patrs. 

Service replacement bearing inserts are available as 
pairs in the following sizes: standard, 0.001-inch under- 
size, 0.002-inch undersize, 0.010-inch undersize, and 
0.012-inch undersize. The bearing size is stamped on the 
back of service replacement inserts. 

NOTE: The 0.012-inch undersize insert is not used in 

production. 

» 

Removal 

This procedure may be used with engine in car. 
(1) Drain engine oil and remove pan. 
(2) Remove main bearing cap and insert. 
(8) Remove lower insert from bearing cap. 
(4) Remove upper insert by loosening all other bear- 

ing caps and inserting cotter pin about 1/2-inch long in 
crankshaft oil hole. Bend cotter pin as shown in figure 
1B-170. 

(5) With pin in place, rotate shaft so that upper 
bearing insert is rotated in direction of its locking tab. 

(6) Remove and inspect remaining bearings in same 
manner. 

Inspection 

(1) Wipe lower insert clean and inspect for abnor- 
mal wear pattern and for dirt or metal imbedded in 
lining. A normal main bearing wear pattern is shown in 
figure 1B-171. 

NOTE: [f the crankshaft journal is scored, remove the 
engine for crankshaft repair. 

— Standard 

— Standard 

—2.7479 to 2.7474 (0.001 Undersize) Black - 

—2.7474 to 2.7469 (0.0015 Undersize) Black - 

—2.7389 to 2.7384 (0.010 Undersize) Red - 

.001-inch Undersize Black 

.001-inch Undersize Green 

.010-inch Undersize Red 

Yellow — Standard 

Black — .001-inch Undersize 

.001-inch Undersize 

.002-inch Undersize 

.010-inch Undersize 

60273 

BEND HEAD TO FOLLOW 
CONTOUR OF JOURNAL 

7/64-INCH COTTER PIN 

60763 

Fig. 1B-170 Upper Main Bearing Removal Tool 

UPPER 

NO WEAR IN 
THIS AREA 

LOW AREA 
IN BEARING 

LOWER 

HEAVIER WEAR 
PATTERN ON : 
LOWER BEARING 60762 

Fig. 18-171 Normal Main Bearing Wear Pattern 

(2) Inspect back of insert for fractures, scrapings or 
irregular wear pattern. 

(8) Inspect locking tab for damage. 
(4) Replace bearing inserts that are damaged or 

worn. 

Measuring Main Bearing Clearance with Plastigage (Crankshaft Installed) 

(1) Support weight of crankshaft with jack placed 
under counterweight adjacent to main bearing being 
checked. 
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NOTE: Check clearance of one bearing at a time. ALL 

other bearings must remain tightened. 

(2) Remove main bearing cap and insert. 

(3) Wipe insert and exposed portion of crankshaft 

journal clean. 
(4) Place strip of Plastigage across full width of 

bearing insert. 

NOTE: Plastigage must not crumble. If brittle, obtain 

fresh stock. 

(5) Install bearing cap and tighten retaining bolts to 

100 foot-pounds torque. 

NOTE: Do not rotate crankshaft. Plastigage will shift, 
resulting in inaccurate reading. 

(6) Remove bearing cap and determine amount of 
clearance by measuring width of compressed Plastigage 
with scale on Plastigage envelope. Correct clearance is 

0.0017 to 0.0020 inch on No. 1 through No. 4 main bear- 

ings and 0.0025 to 0.003 inch for the rear main bearing 
(fig. 1B-172). 

oe" 

COMPRESSED 
PLASTIGAGE 41917 

Fig. 1B-172 Checking Main Bearing Clearance with Plastigage 

NOTE: The Plastigage should maintain the same size 
across the entire width of the insert. If size varies, this 
may indicate a tapered journal or dirt trapped behind 
the insert. 

(7) If correct clearance is indicated, bearing fitting 

is not necessary. Remove Plastigage from crankshaft 
and bearing. Proceed to Installation. 

NOTE: Small pieces of Plastigage may remain on bear- 
ing surface. They will dissolve in engine oil after 
assembly. 

(8) If oil clearance exceeds specification, install a 
pair of 0.001-inch undersize bearing inserts and check 
clearance as described in steps 3 through 6. 

(9) The clearance indicated with the 0.001-inch un- 
dersize bearing installed will determine if the 0.001-inch 
undersize inserts or some other combination will pro- 

vide correct clearance. For example, if the clearance was 

0.0035 inch originally, a pair of 0.001-inch undersize 
inserts would reduce clearance by 0.001 inch. Oil clear- 

ance would be 0.0025 inch and within specification. A 
0.002-inch undersize insert half and a 0.001-inch under- 
size half would reduce this clearance an additional 

0.0005 inch and oil clearance would be 0.002 inch. 

CAUTION: Never use a pair of inserts which differ 
more than one bearing size as a pair. For example, do 
not use a standard upper and 0.002 inch undersize lower. 

(10) If oil clearance exceeds specification using 0.002- 
inch undersize bearings, measure crankshaft journal 
with micrometer. If the journal size is correct, the 

crankshaft bore of the cylinder block may be misaligned 
which requires cylinder block replacement. If journal 

size is incorrect, the crankshaft must be replaced or 

ground to a standard undersize. 

Measuring Main Bearing Journal with Micrometer (Crankshaft Removed) 

(1) Wipe main bearing journal clean. 

(2) Measure journal diameter with micrometer. 
Note difference between maximum and minimum 
diameters. 

(3) Refer to Specifications for maximum allowable 
taper and out-of-round. 

(4) Compare maximum reading obtained with jour- 
nal diameters listed in Main Bearing Fitting Chart. 

(5) Select inserts required to obtain specified bear- 
ing clearance. Correct clearance is 0.0015 to 0.0020 inch 
on No. 1 through No. 4 main bearings and 0.0023 to 
0.0027 inch for the rear main bearing. 

(1) Lubricate bearing surface of each insert with 
clean engine oil. 

(2) Loosen all main bearing caps. 

(3) Install main bearing upper insert(s). 
(4) Install main bearing cap(s) and lower insert(s). 

Tighten retaining screws evenly to 100 foot-pounds (136 
Nm) torque in steps of 30, 60, 90 and 100 foot-pounds (41, 
82, 122, and 185 Nm) torque. Turn crankshaft at each 

step to determine if crank rotates freely. If crank does 
not rotate freely, check inserts for proper installation 
and size. 

(5) After installation, turn crankshaft to check for 
free operation. 

(6) Install oil pan using replacement gaskets and 
seals. Tighten drain plug securely. 

(7) Fill crankcase to specified level with clean oil. 

Rear Main Bearing Oll Seal 

The rear main bearing oil seal consists of a two-piece 
neoprene single lip seal. Correct installation of the seal 
is required for leak-free engine operation. 
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Removal 

(1) Drain engine oil. 

(2) Remove starter motor. 

(8) Remove oil pan. 
(4) Remove oil pan front and rear neoprene oil 

seals. 
(5) Remove oil pan side gaskets. 
(6) Thoroughly clean gasket surfaces of oil pan and 

engine block. Remove all sludge and dirt from oil pan 

sump. 
(7) Remove rear main bearing cap. 

(8) Remove and discard lower seal. 

NOTE: To ensure leak-free operation, replace the up- 

per and lower seal halves in pairs. 

(9) Clean main bearing cap thoroughly to remove 
all sealer. 

(10) Loosen all remaining main bearing capscrews. 
(11) Use brass drift and hammer to tap upper seal 

until sufficient seal is protruding to permit pulling seal 
out completely. 

(1) Wipe crankshaft seal surface clean. Oil lightly. 
(2) Coat block contacting surface of replacement 

upper seal with soap and lip of seal with engine oil (fig. 

1B-178). 

LIQUID 
SOAP ON 

ENGINE OIL ON OUTSIDE 
LIP 

RTV SILICONE ON 
TOP AND 
BOTTOM OF BOTH 
SIDES OF SEAL 

RTV SILICONE ON 
CHAMFERED EDGES 

RTV 
SILICONE 
ON CHAMFERED 
EDGES 

41904 

Fig. 1B-173 Rear Main Oll Seal Installation 

(3) Install upper seal into engine block. 

NOTE: The lip of the seal must face to the front of the 

engine. 

(4) Coat both sides of replacement lower seal end 
tabs with AMC Gasket-in-a-Tube, or equivalent. Be 

careful to not apply sealer to lip of seal. 

(5) Coat outer curved surface of lower seal with 
soap and lip of seal with engine oil. 

(6) Install seal into cap recess and seat firmly. 

(7) Apply AMC Gasket-in-a-Tube, or equivalent, on 
both chamfered edges of rear main bearing cap. 

CAUTION: Do not apply sealer to the cylinder block 
mating surface of the rear main cap as bearing clearance 

could be affected. 

(8) Tighten all main bearing capscrews to 100 foot- 
pounds torque. 

(9) Install oil pan using replacement gaskets and 
seals. Tighten drain plug securely. 

(10) Install starter motor. 
(11) Fill crankcase to specified level with clean oil. 

Vibration Damper 

The vibration damper is balanced independently and 
then rebalanced as part of the complete crankshaft 
assembly. 
Do not attempt to duplicate original damper bal- 

ance holes when installing a service replacement. The 

vibration damper is not repairable and is serviced only 
as a complete assembly. 

(1) Loosen damper retaining screw. 

(2) Loosen alternator drive belt. 
(3) Loosen air conditioning drive belt, if equipped, 

and move aside. 
(4) Loosen power steering drive belt, if equipped, 

and move aside. 
(5) Remove damper drive pulley retaining screws. 

Remove damper pulley from vibration damper. 
(6) Remove damper retaining screw and washer. 
(7) Use Vibration Damper Removal Tool J-21791 to 

remove damper from crankshaft (fig. 1B-174). 

Installation 

(1) Polish damper hub with crocus cloth to prevent 

seal damage. 
(2) Apply light film of engine oil to seal contacting 

surface of vibration damper. 
(3) Align key slot of vibration damper with 

crankshaft. 
(4) Position damper onto crankshaft. 

(5) Lubricate screw threads and washer with engine 
oil. 

(6) Install damper retaining screw and washer and 
tighten to 90 foot-pounds (122 Nm) torque. 

NOTE: If crankshaft turns before torque is reached, 
proceed with belt installation. With belts installed, 
tighten damper retaining screw to 90 foot-pounds (122 
Nm) torque. 

(7) Install damper pulley and retaining screws. 

Tighten screws to 30 foot-pounds (41 Nm) torque. 



ENGINES 1B-107 

Fig. 1B-174 Vibration Damper Removal 

(8) Install drive belts and tighten to specified ten- 
sion. Refer to Chapter 1C—Cooling. 

Flywheel and Starter Ring Gear Assembly 

The starter ring gear is welded to and balanced as part 
of the torque converter drive plate and is not removeable 
separately. 

CYLINDER BLOCK 

Disassembly 

(1) Drain engine oil. 

(2) Remove engine assembly as outlined in Engine 
Removal. 

(3) Use engine stand to support engine assembly. 
(4) Remove distributor. 
(5) Remove cylinder head covers and gaskets. 

(6) Remove rocker arms and bridged pivot assem- 
blies. Alternately loosen capscrews one turn at a time to 
avoid damaging bridge. 

(7) Remove push rods. 
(8) Remove intake manifold assembly. 
(9) Remove valve tappets. 

(10) Remove cylinder heads and gaskets. 
(11) Position pistons, one at a time, near bottom of 

their stroke. Use ridge reamer to remove any ridge from 
top end of cylinder walls. 

(12) Loosen all drive belts. Remove power steering 

pump, air pump and air conditioning compressor, if 
equipped. 

(18) Remove damper pulley and vibration damper. 
(14) Remove timing case cover. 

(15) Remove oil pan. 

(16) Remove camshaft. 

(17) Remove connecting rod bearing caps and inserts 
and keep in same order as removed. 

NOTE: Connecting rods and caps are stamped with the 
number of the cylinder to which they were assembled. 

(18) Remove connecting rod and piston assemblies 
through top of cylinder bores. Be careful that connecting 
rod screws do not scratch connecting rod journals or 
cylinder walls. Short pieces of rubber hose slipped over 
rod screws will provide protection during removal. 

(19) Remove oil pickup tube and screen assembly. 
(20) Remove main bearing caps and inserts. 
(21) Remove crankshaft. 

Cylinder Bore Reconditioning 

Measuring Cylinder Bore 

Use a bore gauge to measure the cylinder bore (fig. 
1B-175). If a bore gauge is not available, use an inside 
micrometer. 

(1) Measure cylinder bore crosswise to block near 
top of bore. Repeat measurement at bottom of bore. 

(2) Determine taper by subtracting smaller dimen- 
sion from larger dimension. 

(3) Turn measuring device 120° and repeat step (1). 
Then turn another 120° and repeat again. 

(4) Determine out-of-roundness by comparing dif- 
ference between readings taken 120° apart. 

If cylinder taper does not exceed 0.005 inch and out-of- 
round does not exceed 0.008 inch, the cylinder bore may 
be trued by honing. If the cylinder taper or out-of-round 
condition exceeds these limits, the cylinder must be 
bored and then honed for an oversize piston. 

Resurfacing Cylinder Bore 

CAUTION: Do not use rigid type hones to remove cyl- 
inder glaze. A slight amount of taper always exists in 
cylinder walls after the engine has been in service. 

(1) Use expanding hone to true cylinder bore and to 
remove glaze for faster ring seating. Move hone up and 
down at sufficient speed to produce uniform 60° angle 
crosshatch pattern on cylinder walls. Do not use more 
than ten strokes per cylinder. A stroke is one down-and- 
up motion. 

CAUTION: Protect engine bearings and lubrication 
system from abrasives. 

(2) Scrub cylinder bores clean with hot water and 
detergent solution. 

(3) Immediately apply light engine oil to cylinder 
walls. Wipe with clean, lint-free cloth. 
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80304 

Fig. 1B-175 Measuring Cylinder Bore with Bore Gauge 

NOTE: Jf crankshaft remains in block, cover con- 
necting rod journals with clean cloths during cleaning 

operation. 

Assembly 

(1) Install and lubricate upper main bearing inserts 
and rear main upper seal. Lubricate seal lip. 

(2) Install crankshaft. 

(3) Install main bearing caps and inserts. If replace- 
ment bearings are installed, Plastigage each bearing. 

(4) Install replacement oil pickup tube and screen 
assembly. Do not attempt to install original pickup tube. 
Be sure plastic button is inserted in bottom of replace- 

ment screen. 

(5) Install camshaft. 
(6) Position piston rings on pistons. Refer to figure 

1B-164 for proper ring gap spacing. 

(7) Lubricate piston and ring surfaces with clean 

engine oil. 

(8) Use piston ring compressor tool to install con- 
necting rod and piston assemblies through top of cylin- 
der bores. 

NOTE: Be careful that connecting rod screws do not 

scratch connecting rod journals or cylinder walls. Short 

lengths of rubber hose slipped over connecting rod 

screws will provide protection during installation. 

(9) Install connecting rod bearing caps and inserts 
in same order as removed. Tighten nuts to 33 foot- 

pounds (45 Nm) torque. 
(10) Install camshaft and timing chain. 
(11) Install timing case cover and gaskets. Refer to 

Timing Case Cover. 

(12) Install engine oil pan using replacement gaskets 

and seals. Tighten drain plug securely. 

(13) Install vibration damper and damper pulley. 
(14) Install cylinder head and replacement gaskets. 

(15) Install valve tappets. 

(16) Install intake manifold and replacement 
gaskets. 

(17) Install push rods. 
(18) Install rocker arms and bridged pivot assem- 

blies. Loosely install capscrews to each bridged pivot. At 
each bridge, alternately tightening capscrews one turn 
at a time to avoid damaging. Tighten capscrews to 19 

foot-pounds (26 Nm) torque. 
(19) Turn crankshaft to bring No. 1 cylinder to TDC 

on compression stroke. 
(20) Reseal and install cylinder head covers. 
(21) Install power steering pump, air pump and air 

conditioning compressor. 
(22) Install distributor. 

(a) Point rotor to No. 1 spark plug wire position. 
(b) Turn oil pump shaft with long screw driver 

to allow distributor shaft to engage oil pump. 
(c) With rotor pointing to No. 1 spark plug wire 

position, rotate housing counterclockwise until leading 
edge of trigger wheel segment is aligned with center of 
sensor. Tighten distributor clamp. 

(d) When engine is installed and running, check 

ignition timing as outlined in Chapter 1A. 
(23) Remove engine from stand. 
(24) Install engine assembly as outlined in Engine 

Installation. 
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0.001-0.003 0.0254-0.0762 
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263.509 

681-689 grams 

5.873-5.877 149.17-149.28 
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SPECIFICATIONS 
Elght-Cylinder Engine Specifications 

(USA) 
Inches 
Unless 

Otherwise 
Specified 

0.003-0.008 

2.7474-2.7489 
2.7464-2.7479 

1.2635-1.2695 
1.246-1.248 
1.273-1.275 
1.246-1.248 
1.215-1.217 

0.001-0.003 
(0.0017-0.0020 

preferred) 

0.002-0.004 
(0.0025-0.003 

preferred) 

2.0934-2.0955 

1.998-2.004 

0.001-0.003 
(0.0020-0.0025 

preferred) 

0.0005 

0.0005 

9.205-9.211 

0.0145 

(below block) 

0.005 
0.003 

0.9055-0.9065 
0.001/1- 
0.002/6 

0.008 (max) 

(METRIC) 
Millimeters 

Unless 
Otherwise 
Specified 

0.08-0.20 

69.784-69.822 
69.759-69.797 

32.093-32.25 
31.65-31.70 
32.33-32.39 
31.65-31.70 
30.86-30.91 

0.03-0.08 

(0.04-0.05 
preferred) 

0.05-0.10 

(0.06-0.08 

preferred) 

53.172-53.266 

50.75-50.90 

0.03-0.08 

(0.051-0.064 

preferred) 
0.013 

0.013 

233.81-233.96 

0.368 
(below block) 

0.13 
0.08 

22.999-23.025 

0.03/25- 

0.05/152 

0.20 (max) 

57.42-60.42 cc 

58.62-61.62 cc 
EI-lE-El-lE 

0.3735-0.3745 9.487-9.512 

0.001-0.003 0.03-0.08 
30° 

445° 

0.040-0.060 1.02-1.52 
0.0025 (max) 0.064 (max) 

0.001/1- 0.03/25- 

0.002/6 0.05/152 
0.008 (max) 0.20 (max) 

4 quarts 3.8 liters 
(add 1 quart (add 0.9 liters 
with filter with filter 

change) change) 

60271A 
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Eight-Cylinder Engine Specifications (Continued) 

(USA) (METRIC) 
Inches Millimeters 
Unless Unless 

Otherwise Otherwise 
Specified Specified 

Normal Operating Pressure. ...... 13 psi at 90 kPa at 

600 rpm 600 rpm 

37-75 psi 255-517 kPa 

at 1600+ rpm at 1600+ rpm 

OSRressUineROUCH nce sy oesmac o % a 75 psi (max) 517 kPa (max) 

Gear-to-Body Clearance......... 0.0005-0.0025 0.013-0.064 

(0.0005 (0.013 
preferred) preferred) 

Gear End:Glearancei.... 4. cn 5 ss. 0.0005-0.006 0.051-0.152 

(0.002 (0.051 

preferred) preferred) 

Pistons 

Weight (Less Pin) 
SOA aoeceir ay 6 eis Bi em Ate 506-510 grams 

Ke (c{Oe  n Seee eeee 601-605 grams 

Piston Pin Bore CL-to Piston Top 

SOBSGOS a BR ee en oe sage se 1.599-1.603 40.62-40.72 

Piston-to-Bore Clearance 

BO4MED, 3. CANES SPR aoe iss 0.0010-0.0018 0.025-0.46 

(0.0014 (0.035 

preferred) preferred) 

RSID uv county Met ene Oe MUTE a a 6 0.0012-0.0020 0.030-0.051 

(0.0016 (0.041 

preferred) preferred) 

Piston Ring Gap Clearance 

NopallandhNo: 2:90 eae 5 are < 0.010-0.020 0.25-0.51 

(0.010-0.012 (0.25-0.305 

preferred) preferred) 

Oil Control Steel Rail 

OA writs oa s SERRA os ae 8 0.010-0.025 0.25-0.64 

SGORR 2... BE. cn 0.015-0.045 0.38-1.14 
(0.010-0.020 (0.25-0.51 

preferred) preferred) 

Piston Ring Side Clearance 

340 
INO} ences, sapere cones 7 eee 0.0015-0.0035 0.038-0.089 

(0.0015 (0.038 
preferred) preferred) 

NOR? ae 2 Pea sk 0.0015-0.003 0.038-0.076 
(0.0015 (0.038 

preferred) preferred) 
OMCONMO! 0) se Gyekr «cus 0.0011 -0.008 0.028 -0.203 

360 
Now, «. Bees . swt 0.0015-0.003 0.038-0.076 

(0.0015 (0.038 

preferred) preferred) 

Non 2 ere et ares Gch 0.0015-0.0035 0.038-0.089 
(0.0015 (0.038 

preferred) preferred) 

OiliGontholeee «oe «es 0.000-0.007 0.000-0.18 

(USA) (METRIC) 
Inches Millimeters 
Unless Unless 

Otherwise Otherwise 
Specified Specified 

Piston Ring Groove Height 

NowrandiNov2 . Jaa ae. se5 - a: 0.0795-0.0805 2.019-2.045 

OimlsControl’ vs.05 Wa ate ts.0 ate 0.1880-0.1895 4.775-4.813 

Piston Ring Groove Diameter 

304 

INOwirand NO; 2 aaa a sie. & « 3.328-3.333 84.53-84.66 

OilkGontrol! oy ee ea a a 3.329-3.339 84.56-84.81 

360 
NocmanGiNO. 2) oekaad sc au 3.624-3.629 92.05-92.18 

OilkGontrol’ axe ss oe oe ee 3.624-3.635 92.05-92.33 

Piston Pin Diameter 

BOALSGCO! Pe Be sc sean es 0.9308-0.9313 23.649-23.655 

Piston Pin Bore Diameter 

SO4/SO0Mewn vf oes Fat es ok 0.9288-0.9298 23.592-23.617 

Piston-to-Pin Clearance. ........ 0.0003-0.0005 0.008-0.013 

(0.005 (0.013 

preferred) preferred) 
loose loose 

Rocker Arms, Push Rods, and Tappets 

ROCKeP ATI RaUO x... ssa oe 2 1.6:1 

PushiRoalendthivr «4 +s cee © 7.790-7.810 197.87-198.37 

PushtRodiDiameter 22... 5... cus « 0.312-0.315 7.93-8.00 

Hydraulic Tappet Diameter ...... 0.9040-0.9045 22.962-22.974 

Tappet-to-Bore Clearance ....... 0.001-0.0025 0.025-0.064 

Valves 

Valve Length 

(Tip-to-Gauge Dim. Line). ..... 4.7895-4.8045 121.653-122.034 

Valve Stem Diameter .......... 0.3715-0.3725  9.436-9.462 

Stem-to-Guide Clearance........ 0.001-0.003 0.03-0.08 

Intake Valve Head Diameter 

se TOy Sie) oy a ae ORR er cee ce 1.782-1.792 45.26-45.52 

P1210) bay ag eee tree oe a aa 2.020-2.030 51.31-51.56 

Intake Valve Face Angle ........ 29° 

Exhaust Valve Head Diameter 

OAM MC cee ve Cen fe: 1.401-1.411 35.59-35.84 

SCO! Pe CT ee 1.675-1.685 42.55-42.80 

Exhaust Valve Face Angle ....... 44° 

Valve Springs 

Free length, sons ae wee ce te ee a 1.99 50.55 

Spring Tension 
ValveiClosedi= 2% «ce. ee ae t 64-72 Ibs. 29.0-32.7 kg. 

at 1.786 at 45.36 

ValveiOpenmeerac ne te 2 sets 202-220 Ibs. 91.6-99.8 kg. 
at 1.356 at 34.44 

Inside Diameter (All) ........... 0.948-0.968 24.08-24.59 

602718 
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Torque Specifications 

Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 

Metric (N-m) USA (ft.Ibs.) 

Service Service 
Service In-Use Service In-Use 
Set-To Recheck Set-To Recheck 
Torque Torque Torque Torque 

Air inigetionmitiberto:Manifold’ .Saer. coe): New ws ee ee a te ee 52 41-61 38 30-45 
Air PUMP Os BracketRivOt SCLGW) ccna ce teat es en mrmice en lolisucie ne ee 27 20-30 20 15-22 

Air Pump Brackets-to-Engine—AC Compressor or Pedestals ................ 34 24-38 25 18-28 

Air PuimprAciusting/Strapsto-Bumpiy cist aot ck cake tc hk ee a ce te 27 20-30 20 15-22 

Altermatonm Pivot Bolt:oniNGt® ie. aio hi. Goelsun ees io ew a ewe eee ba oe RS 38 27-47 28 20-35 

Alteynator-Aqiusting Bolt. <cje me wets Gece 2 daw ee ne meee a Mew eae 24 20-27 18 15-20 

Alternator Mounting Bracket Bolt-to-Engine ...¢...<5...0.56ec0escreunae 38 31-41 28 23-30 

Alternator Pivot Mounting Bolt-to-Head .............-..00000eevecee 45 41-47 33 30-35 

Biogk: Heater Nut, T-Screvailivoemacws. clere te sclia den es sa fc se ee aw 2 2-3 20 in.|bs. 17-25 in.lbs. 

CamshattGearRetainerScnew fais oa we silence ae Ga a mek en 41 34-47 30 25-35 

Carburetor Adapter-to-Manifold Screws—2V .................0000 5 ee 19 16-20 14 12-15 

GarburetonHolldowni NUNS? 2 tcermnmerdacctmels Gi cn cures cies ae ally + Ga @ eee one 19 16-20 14 12-15 

CONNSCHNOWAOGHDOMINEITS: cater ecm ala dir Wo Noa Ae ats ee p, delsvGLes Sieueren 45 41-47 33 30-35 

Granksnatmruliey-to-Damper «. « Gaus © w 4 dokw 6 be + Sw a Bh eee ew nw 31 24-38 23 18-28 
CV NCOmmeaG CAanscrews: .. s ~ Glmkiins Saleem Wu cauehas See raeene Acai = aw «oe 149 136-163 110 100-120 
CV lingerskiead: COVEG SCKOWS so sa cats oa 6. 6 ida Sy os' 2 I RO es wk we 6 5-7 50 in.|bs. 42-58 in.|bs. 
DISthiDUtOMmMClaMp SCrOW: , See. cc de eo kb a se ee as 18 14-24 13 10-18 
Drive\Plate-to-ConverterScneWiewsmuejme a PGMs Gc ee ae es A ee we ee 30 27-34 22 20-25 
EGR Valvesto-Manifoldl,... eeweeetnme et tina s «iiche.: fo awies bia ee en wo a 18 12-24 13 9-18 
ExRaUStViaIntGle GOltSis-c: o Si ss yrs smraltpeane eehceaas G/ciaomtaen a tuiceiech cu tmty ccs Giot) oa 34 27-41 25 20-30 
ExhaustenipastosManiOlgiINUTS .c c.os HE Gs Sc teed awe ah oe ee a be 27 20-34 20 15-25 
Rantand Hub cASSEMbIW Bolts arate mr eee te ce kb awe we ee sk era be 24 16-34 18 12-25 
Flywheel or Drive: Plate-to-Grankshatt 1's: = 0.4 sees ce ee sy we eR 142 129-156 105 95-115 
Front Crossmember-to-slll Boltand Stud «23. .c wc cw em cs wea eeu 88 75 (min) 65 55 (min) 
Front Support Cushion Bracket-to-Block Screw ..............0.00000 as 47 34-54 35 25-40 
RrontiSupportaCushion-to-Brackatemm@urs ain. 2 sk See ee he Se 45 37-52 33 27-38 
Front:Support Cushion-to-Crossmember... 2... 26.000 eee we ee hee pees 50 41-61 37 30-45 
RUG IRBUImD SCL WSi a eg ccuk a5): REE, Soon 5. ow Rs See de wd ws lech, apne SW eee 22 18-26 16 13-19 
Idler Pulley Bearing Shaft-to-Bracket Nut .............. 00004 eee eee 45 38-52 33 28-38 
Idler Pulley, Bracket-to-Front CoveriNGt .. . swlleles,o n0c + we eee ek ee 9 5-12 7 4-9 
INTER MVIANITOIGISCrEWS tuted cn ain Soe se CME cn es ua aw os oe eee 58 50-64 43 37-47 
MainmBesninoiGapscrewswes ww i am 28a at ha Sac de cue Se eee we 136 122-142 100 90-105 

OTTEUMPIGOVEIOClOWSe, cnc eit iii, vgiht atenue sei @ Sachs aigtns Wa tues) a) Ao) nes 6 5-7 55 in.|bs. 45-65 in.|bs. 
Oil Pan Screws 

IAinch a2 Meee maN es os i hither Pat a s Me ee oe v ee 9 7-12 7 5-9 
SHGUNCH ENGL ahans, mre, ain .s cen a Cpe. at: WUE IIMs oe eee 15 12-18 11 9-13 

OURS SfValVe:Oap’ i cxcuren -o.1ch « houseallancnss Meee oe eee ae eee cnc tas yn ve 38 30-47 28 22-35 
Roweotesning RUMpIAGabter SCheW a. 3 nu... eee © un oak wm ca See ae 31 24-38 23 18-28 
ROWeRStEsrINOPUMPpIBMaCKONSCrEW Fs ss os sa eee ke pes « » wn eee ee 58 50-64 43 37-47 
PowerSteehing RUMpIMIOUntING SCrEW .. so sus suo. so ce ew we vw ew 38 34-47 28 25-35 
ReaniGrossmember-to-sidesul NUt sy 5 acs» 06 em 6 a cue ve is pose we i 6 em pw he 41 27-47 30 20-35 
Regnilnsulatom Bracketto-Trans, SGLOW . v6 4. sc suspamsmemeicemy © As aes de 6 ew) 45 37-52 33 27-38 
Reamsupportinsulatomto-BracketNUt ......6.5660.000 55 se neewnaes 65 54-75 48 40-55 
Rear Support Cushion-to-Crossmember Screw Nut ..............000000- 24 16-34 18 12-25 
ROCKerAIInECADSCHOW) Bmmmet stile 2 cil a Slic hwy Mlpcsl Uo Gh wie wo Ae Glan 26 22-35 19 16-26 

SDaGkths006 mrnene niet Ce marie te re ewe Se Ne a Si OR ay ARES Gai: See 38 30-45 28 22-33 
Starter Motor to Converter Housing/Screws ....... 0600.2 06050 eev sae 24 18-34 18 13-25 
iienMOstat COUSIN GLSChO Wines mW eee ENEW IE og oaks ws Hw es acest, ale ls An os 0 oR 18 14-24 13 10-18 
innrottie ValveiRod) AdjustingiScraw: . 5 6 nn se ek ee et ee 5 3-6 40 in.|bs. 30-50 in.Ibs. 
imingrCaseiCover-to-b loci stat. wae. dey . ae. eee es ee a 34 24-45 25 18-33 
Mibration Damper Screw) (Lubricated): . oc ...06 06 200 owns es pete nS 122 108-136 90 80-100 
WEG ROI PISChOWSMMTEESNCANS Cone ts tic aaS us. wh Sad ey oe Feeney tae 5 5-6 48 in.|bs. 40-55 in.|bs. 

All Torque values given in foot-pounds and newton-meters with dry fits unless otherwise specified. 
Refer to the Standard Torque Specifications and Capscrew Markings Chart in Chapter A of this manual for any torque specifications not listed above. 

60272 
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Special Tools 

TOOL J-22534-1 
VALVE SPRING REMOVER 
AND INSTALLATION TOOL 

J-5790 
HYDRAULIC VALVE 
LIFTER TESTER 

= TOOL 
J-22534-4 

J-22533 
TIMING CASE COVER J-26562 

TOOL OIL SEAL INSTALLER OIL SEAL 
J-22534-5 J-9256 INSTALLER 

TIMING CASE COVER 

J-22534 VALVE SPRING REMOVER AND INSTALLATION TOOL OIL SEAL REMOVER 

{ J-5959-4 

—————— = — = ! ‘ DIAL INDICATOR 
ad CLAMP AND ROD 

~ ~*~, 
i mes) 

J-8520 ‘ 
DIAL INDICATOR SET J-6042-1, 4,5 

J-21791 (0-1 INCH-.001 INCH GRADUATION) \ 4 VALVE GUIDE REAMERS 

VIBRATION DAMPER 2 : 

REMOVER Pe 
Pall 

, 

€z t 

J-22700 =: 
OIL FILTER WRENCH 2 

i . 

J-21872—304-360 CID 
PISTON PIN REMOVER AND INSTALLER 

J-8056 
VALVE AND CLUTCH 
SPRING TESTER 

41951 
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eee a a a 

GENERAL 

The cooling system regulates engine operating tem- 
perature by allowing the engine to reach normal oper- 
ating temperature as quickly as possible, maintaining 
normal operating temperature and preventing over- 
heating (fig. 1C-1, 1C-2 and 1C-8). The cooling system 
also provides a means of heating the passenger com- 
partment and cooling the automatic transmission fluid. 

The cooling system is pressurized and uses a centri- 
fugal water pump to circulate coolant through the 
system. 

COMPONENTS 

Coolant 

The coolant is a mixture of low mineral content water 
and ethylene glycol-based antifreeze. The addition of 
antifreeze to water alters several physical character- 
istics of water that are important to cooling system 
performance. The freezing point is lowered, the boiling 
point is raised and tendencies for corrosion and foaming 
are reduced. The lowered freezing point protects the 
engine and cooling system components from damage 
caused by the expansion of water as it freezes. The 
raised boiling point contributes to more efficient heat 
transfer. Reduced corrosion and reduced foaming per- 
mit unobstructed coolant flow for more efficient cooling. 
During heat-soak conditions after engine shutdown, the 

higher boiling point helps prevent coolant loss due to . 
boilover. The higher boiling point also helps minimize t 
damage caused by cavitation. 

NOTE: Cavitation is the formation of a partial vacuum 
by moving a solid body (pump impeller) swiftly through 
a liquid (coolant). The vacuum reduces the boiling point 
of the liquid and allows the formation of vapor bubbles, 
which burst when contacting a hard surface. If enough 
bubbles do this in a localized area, metal can be eroded, 
causing leakage. 

Cars built at Kenosha have an antifreeze concentra- 
tion which protects against freezing to -20°F (-28.9° C). 
Brampton-built cars have a concentration which pro- 
tects to -34°F (-36.6° C). 

Water Pump 

A centrifugal water pump circulates the coolant 
through the water jackets, passages, radiator core and 
hoses of the system. The pump is driven by the engine 
crankshaft, through a v-type belt. The water pump im- 
peller is pressed onto the rear of the shaft which ridesin *. 
bearings pressed into the housing. The housing has a 4 
small hole to allow seepage to escape. The water pump * 
seals are lubricated by the antifreeze. No additional F 
lubrication is necessary. 



1-2 COOLING SYSTEMS 

RADIATOR SHROUD 

OVERFLOW 
TUBE 

HOUSING q fee 
a > Waren 
SU a 
3 ‘om Ne? 

OR THERMOSTAT a 

AS 
ee THERMOSTAT 

ee, HOUSING 

INTAKE 

5 MANIFOLD 
Ce 

70627 

Fig. 1C-1 Four-Cylinder Cooling System Components 

Rubber hoses route coolant to the heater core and 
radiator. A coolant control valve is installed in the 
heater core inlet hose to shut off coolant flow to the 
heater core. On cars with eight-cylinder engines, the 
heater core return hose is routed through a bracket 
attached to the carburetor choke housing, except those 

equipped with electric choke. 
The lower radiator hose on all six- and eight-cylinder 

engines is spring-reinforced to prevent collapsing caused 

by water pump suction. 

Thermostat 

A pellet-type thermostat controls operating temper- 
ature of the coolant by controlling coolant flow to the 

radiator. On four-cylinder engines, the temperature- 

sensitive pellet keeps the water control valve closed be- 
low 87°C (189°F), causing coolant to be recirculated 
within the engine. On six- and eight-cylinder engines, 

the thermostat is closed below 90°C (195°F). Above 

these temperatures, coolant is allowed to flow to the 

radiator. This provides quick warmup and overall tem- 

perature control. An arrow or the words TO RAD are 

stamped on the thermostat to indicate the proper in- 

stalled position. The same thermostat is used for winter 

and summer. Engines should not be operated without a 

thermostat, except for servicing or testing. Operating 

without a thermostat causes longer engine warmup 

time, poor warmup performance and crankcase con- 

densation which can lead to sludge formation. 

Radiator 

The radiator, a tube and spacer type, is composed of 

two tanks soldered to the cooling tubes. The filler neck 

has an overflow tube that routes overboil to the road or 

to the coolant recovery bottle. 

The six-cylinder Pacer radiator is of the crossflow 

type. Two side-mounted tanks are soldered to the hori- 

zontal cooling tubes. The inlet tank on the right is fitted 
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Fig. 10-2 Six-Cylinder Cooling System Components 
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Fig. 1€-3 Elght-Cylinder Cooling System Components 

with a drain cock. The outlet tank on the left contains 
the oil cooler on cars with automatic transmission. The 
radiator cap and filler neck are also located on the outlet 
tank. 

Gremlin, Concord and Matador models have down- 
flow radiators. A top tank and a bottom tank are sol- 

dered to vertical cooling tubes. The radiator cap and 

filler neck are located on the inlet tank. The bottom, or 

outlet, tank contains the drain cock. It also contains the 

oil cooler on cars with automatic transmission. 

Some radiators have a plastic shroud attached to fun- 
nel air more directly through the radiator for improved 
cooling at idle and low road speeds. 

Some cars are equipped with an air seal between the 
radiator top tank and crossmember. This prevents air 

from flowing forward over the radiator and recirculat- 
ing through the core. 

Radiator Pressure Cap 

The radiator cap consists of a pressure valve and a 
vacuum valve. The cap performs several functions: 

¢ Prevents coolant loss when car is in motion. 
Keeps impurities out of the system to minimize 
corrosion. 

¢ Allows atmospheric pressure to equalize the vacuum 
that occurs in the system during cooldown. 

* Seals cooling system pressure up to 14 psi, which 
raises the coolant boiling point approximately 2- 
1/2°F per pound of pressure. 

Fan 

Refer to the Cooling System Components chart for 
specific applications. 

Rigid plastic fans are used on all four-cylinder en- 
gines, regardless of cooling package. The lightweight 
material provides the necessary strength for proper op- 
eration and contributes to vehicle weight reduction. 

Six- and eight-cylinder engines use metal fans of sev- 
eral types. Most engines with standard cooling use a 
rigid fan. Several engines for 1978 are fitted with stand- 
ard-equipment flexible fans for noise reduction. Air- 
conditioned cars have either a flexible fan or a viscous 
(Tempatrol) fan. The Tempatrol fan is new for 1978. 

Rigid fans have four blades. Flexible fans have 5 or 7 
flexible blades which automatically change pitch rela- 
tive to engine rpm. As rpm increases, blade pitch de- 
creases, saving power and decreasing noise level. At 
slow speed, the pitch increases and the airflow rate 
increases to effectively cool the engine. 

The Tempatrol fan drive is a torque- and temperature- 
sensitive clutch unit which automatically increases or 
decreases fan speed to provide proper cooling (fig. 1C-4). 
A bimetal coil in the clutch unit reacts to changes in 
radiator air temperature and regulates the flow of sili- 
cone fluid into the drive chamber. The amount of fluid 
regulates fan speed in proportion to the cooling require- 
ments of the engine. 

Rigid and flexible fan blades are riveted to the fan hub 
and balanced within 0.25 in.-oz. The fan is mounted on 
an aluminum spacer or viscous fan drive to maintain the 
proper distance between the fan and radiator. 
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Fig. 1-4 Tempatrol Fan 

Coolant Recovery System 

A coolant recovery system is used on an increased 
number of cars for 1978. Refer to the Cooling System 
Components chart for specific applications. The coolant 
recovery system consists of a special pressure radiator 

cap, an overflow hose and a plastic coolant recovery 

bottle (fig. 1C-5). 

The radiator cap used with the recovery system has a 

gasket to prevent air leakage at the filler neck. The cap 
has no finger grips to discourage unnecessary removal 

and has a mark on top which aligns with the overflow 
hose to indicate proper installed position. The rubber 

overflow hose fits into the top of the plastic bottle and 
protrudes to the bottom. The overflow hose must always 
be submerged in coolant. The bottle has a molded-in 
tube for overflow. This same tube allows atmospheric 
pressure to enter the bottle during recovery operation. 

The bottle is fitted with a plain plastic cap. 

Temperature Gauge 

Refer to Chapter 1L—Power Plant Instrumentation 

for operation, diagnosis and repair of the temperature 

gauge system. 

Temperature Indicator Lamp 

Refer to Chapter 1L—Power Plant Instrumentation 

for operation, diagnosis and repair of the temperature 
indicator lamp system. 

™ ——— i s Sethe 905 a 

COOLANT RECOVERY} 
® BOTTLE 

COOLANT r 
OVERFLOW as 

COOLANT RECOVERY VV 
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TO INSIDE BOTTOM 
OF BOTTLE) 

* ‘ 4.41201 / 
"™ . ty 

Fig. 1C-5 Coolant Recovery System—Typical 

Engine Block Heater 

A factory-installed engine block heater is optional. It 

consists of a 600W, 120V heater element fitted into a 

core plug hole in the block, a power cord and nylon 

straps which are placed in the glove box for later 

installation. 

COOLING SYSTEM OPERATION 

With the engine running, the belt-driven water pump 

circulates coolant throughout the system. On four-cylin- 
der engines, coolant is forced into the front of the cylin- 

der block. Water jackets carry the coolant around all 
cylinders. Coolant then passes upward through holes in 
the cylinder head gasket and into the head. After flow- 
ing through passages in the head, coolant flows toward 
the front of the head and toward the rear. An adapter at 
the front of the head directs coolant into the thermostat 
housing. Below 87°C (189°F), this coolant is bypassed 
into the inlet of the water pump. And adapter on the 
back of the head divides coolant flow into two hoses. One 
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Fig. 10-6 Four-Cylinder Coolant Flow 

hose carries coolant throught the heater core and back to 
an inlet in the radiator lower tank adjacent to the radi- 
ator outlet. The second hose carries coolant from the 
head to an inlet fitting at the rear of the intake mani- 
fold. Coolant flows forward through the intake mani- 
fold. Heat from the coolant is used to warm the intake 
manifold to prevent fuel condensation. Also the EGR 
CTO switch and ignition CTO switch are located in the 
intake manifold coolant passage. Coolant leaves the in- 
take manifold through a hose which is attached to the 
inlet side of the water pump. 

On six-cylinder engines, coolant is forced directly into 
the cylinder block water jackets surrounding the cylin- 
ders. It travels up through passages in the head gasket 
and cylinder head, around the combustion chambers and 
valves, and forward to the front of the cylinder head. 
Below 90°C (195°F), the thermostat is closed and coolant 
flows through the bypass port in the cylinder head, 
down through the block and back to the water pump 

where it is recirculated. A bypass port in the thermostat 
housing allows coolant flow to the heater core. 

On eight-cylinder engines, coolant is forced from the 
center of the engine timing case cover through side out- 
lets into both banks of the cylinder block. It flows 
through the water jackets around all cylinders and up 
through holes in the block and head gaskets into the 
cylinder heads to cool the combustion chambers and 
valves. Coolant then flows through the heads to pas- 
sages at the front of the heads and through the intake 
manifold to the thermostat. In the right head, coolant is 
forced into an intake manifold passage at the rear cor- 
ner and out to the heater core, through the heater core, 
and back to the water pump. Below 90°C, (195°F), the 
thermostat is closed and coolant flows out the bypass 
port through the hose to the water pump, where it is 
recirculated. 

On all engines, the recirculation cycle continues until 
coolant temperature reaches the thermostat calibration 
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temperature and the thermostat begins to open. Coolant 
then flows to the radiator inlet tank, through the cooling 

tubes and into the outlet tank. The radiator fan and car 
motion cause air to flow past the cooling fins, removing 
heat from the coolant. As the coolant flows through the 
outlet tank, it passes the automatic transmission oil 
cooler, if equipped, and cools the automatic transmis- 
sion fluid. Coolant is then drawn through the lower 
radiator hose into the water pump inlet to restart the 

cycle. 
The thermostat continues to open, allowing more cool- 

ant flow to the radiator until it reaches maximum open 

position. 
Heat causes the system pressure to rise, which raises 

the boiling point of the coolant. The pressure cap main- 
tains pressure up to 14 psi. Above 14 psi, the relief valve 
in the cap allows pressurized coolant to vent through the 

filler neck overflow tube (fig. 1C-7) to the coolant recov- 

ery system bottle or to the road. 

PRESSURE 

VALVE 
RADIATOR VACUUM 

NECK VALVE 

OVERFLOW 
TUBE 

VACUUM PRESSURE 
VALVE VALVE 41008 

OPERATION OPERATION 

Fig. 1C-7 Radiator Cap Operation 

NOTE: Immediately after shutdown, the engine enters 
a condition known as heat soak, when the coolant is no 
longer circulating but engine temperature is still high. If 
coolant temperature rises above the boiling point, ex- 
pansion and pressure may push some coolant out of the 
radiator overflow tube. Normal operation will not usu- 
ally cause this to happen. 

As engine temperature drops, the coolant loses heat 
and contracts, forming a partial vacuum in the system. 

The radiator cap vacuum valve allows atmospheric pres- 
sure to enter the system to equalize the pressure. 

During operation, the coolant temperature is mon- 
itored by the temperature sending unit. The sending 
unit electrical resistance varies as temperature changes, 

causing the temperature gauge to read accordingly. 

The sender responds to temperature changes, so under 
high load or on hot days, the coolant will be hotter and 
the gauge will indicate higher temperatures. Unless the 

gauge needle is past the high end of the band or coolant 
loss occurs, this is normal. 

Coolant Recovery Operation 

As engine temperature increases, the coolant expands. 
The radiator cap pressure vent valve (normally open) 
slowly transfers expanding coolant to the coolant recov- 
ery bottle. Any air trapped in the system will be expelled 

during this period. 
If ambient temperature is high, the system continues 

heating until vapor bubbles form. These vapor bubbles 
pass rapidly through the radiator cap vent valve, caus- 
ing it to close. Further expansion of the coolant pressur- 
izes the system up to 14 psi. Above 14 psi the relief valve 
in the cap allows pressurized coolant to vent to the 
coolant recovery system. 

As engine temperature drops, the coolant loses heat 

and contracts, forming a partial vacuum in the system. 
The radiator cap vacuum valve then opens and allows 
atmospheric pressure to push coolant from the recovery 
bottle into the system to equalize the pressure. Air is not 
admitted as long as the recovery bottle tube remains 

submerged. 

COOLING SYSTEM DIAGNOSIS 

If the cooling system requires frequent addition of 
coolant in order to maintain the proper level, check all 
units and connections in the cooling system for evidence 
of leakage. Perform the inspection with cooling system 
cold. Small leaks, which may show up as dampness or 
dripping, can easily escape detection if they are rapidly 
evaporated by engine heat. Telltale stains of a grayish 
white or rusty color, or dye stains from antifreeze, may 

appear at joints in the cooling system. These stains are 
almost always a sure sign of small leaks even though 

there appears to be no damage. 
Air may be drawn into the cooling system through 

leakage at the water pump seal or through leaks in the 
coolant recovery system. Combustion pressure may be 
forced into the cooling system through a leak at the 
cylinder head gasket even though the passage is too 
small to allow water to enter the combustion chamber. 



Condition 

HIGH TEMPERATURE 
INDICATION- 
OVERHEATING 

LOW TEMPERATURE 
INDICATION— 
UNDERCOOLING 

Service Diagnosis 

Possible Cause 

(1) Coolant level low. 

(2) Fan belt loose. 

(3) Radiator hose(s) collapsed. 

(4) Radiator blocked to airflow. 

(5) Faulty radiator cap. 

(6) Car overloaded. 

(7) Ignition timing incorrect. 

(8) Idle speed low. 

(9) Air trapped in cooling system 

(10) Car in heavy traffic. 

(11) Incorrect cooling system compo- 

nent(s) installed. 

(12) Faulty thermostat. 

(13) Water pump shaft broken or im- 

peller loose. 

(14) Radiator tubes clogged. 

(15) Cooling system clogged. 

(16) Casting flash in cooling passages. 

(17) Brakes dragging. 

(18) Excessive engine friction. 

(19) Antifreeze concentration over 68%. 

(20) Missing air seals. 

(21) Faulty gauge or sending unit. 

(22) Loss of coolant flow caused by 
leakage or foaming. 

(23) Viscous drive failed. 

(1) Thermostat stuck open. 

(2) Faulty gauge or sending unit. 

COOLING SYSTEMS 1C-7 

Correction 

(1) Replenish coolant level. 

(2) Adjust fan belt. 

(3) Replace hose(s). 

(4) Remove restriction (bug screen, 

fog lamps, etc.) 

(5) Replace cap. 

(6) Reduce load. 

(7) Adjust ignition timing. 

(8) Adjust idle speed. 

(9) Purge air. 

(10) Operate at fast idle in neutral 

intermittently to cool engine. 

(11) Install proper component(s). 

(12) Replace thermostat. 

(13) Replace water pump. 

(14) Flush radiator. 

(15) Flush system 

(16) Repair or replace as necessary. 

Flash may be visible by removing 

cooling system components or re- 
moving core plugs. 

(17) Repair brakes. 

(18) Repair engine. 

(19) Lower antifreeze content. 

(20) Replace air seals. 

(21) Repair or replace faulty 

component. 

(22) Repair leak, replace coolant. 

(23) Replace unit. 

(1) Replace thermostat. 

(2) Repair or replace faulty 
component. 

NOTE: /mmediately after shutdown, the engine enters a condition known as heat soak. This is caused by the 
cooling system being inoperative while engine temperature is still high. If coolant temperature rises above boiling 
point, expansion and pressure may push some coolant out of the radiator overflow tube. If this does not occur 
frequently, it is considered normal. 

70170A 
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Condition 

COOLANT LOSS— 
BOILOVER 

COOLANT ENTRY 
INTO CRANKCASE 
OR CYLINDER 

COOLANT RECOVERY 
SYSTEM 
INOPERATIVE 

NOISE 

Service Diagnosis (Continued) 

Possible Cause 

(1) Overfilled cooling system. 

(2) Quick shutdown after hard (hot) 

run. 

(3) Air in system resulting in occasion- 
al “burping” of coolant. 

(4) Insufficient antifreeze allowing cool- 

ant boiling point to be too low. 

(5) Antifreeze deteriorated because of 

age or contamination. 

(6) Leaks due to loose hose clamps, 
loose nuts, bolts, drain plugs, faulty 

hoses, or defective radiator. 

(7) Faulty head gasket. 

(8) Cracked head, manifold, or block. 

(1) Faulty head gasket. 

(2) Crack in head, manifold or block. 

(1) Coolant level low. 

(2) Leak in system. 

(3 Pressure cap not tight or gasket 

missing or leaking. 

(4) Pressure cap defective. 

(5) Overflow tube clogged or leaking. 

(6) Recovery bottle vent plugged. 

(1) Fan contacting shroud. 

(2) Loose water pump impeller, 

(3) Dry fan belt. 

(4) Loose fan belt. 

(5) Rough surface on drive pulley. 

(6) Water pump bearing worn. 

(7) Belt alignment. 

(1) 

Correction 

Refer to Overheating Causes in addition to the following: 

Reduce coolant level to proper 

specification. 

Allow engine to run at fast idle pri- 

or to shutdown. 

Purge system. 

Add antifreeze to raise boiling 

point. 

Replace coolant. 

Pressure test system to locate leak 

then repair as necessary. 

Replace head gasket. 

Replace as necessary. 

Replace head gasket. 

Replace as necessary. 

Replenish coolant to FULL 

mark. 

Pressure test to isolate leak and re- 

pair as necessary. 

Repair as necessary. 

Replace cap. 

Repair as necessary. 

Remove restriction. 

Reposition shroud and check engine 

mounts. 

Replace pump. 

Apply silicone or replace belt. 

Adjust fan belt. 

Replace pulley. 

Remove belt to isolate. Replace 

pump. 

Check for improper pulley 

locations. Shim power 
steering pump. 701708 
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Service Diagnosis (Continued) 

Condition Possible Cause Correction 

NO COOLANT FLOW (1) Plugged return pipe in water pump. (1) Remove obstruction. 

THROUGH HEATER . 

CORE (2) Heater hose collapsed or plugged. (2) Remove obstruction or replace hose. 

(3) Plugged heater core. (3) Remove obstruction or replace core. 

(4) Plugged outlet in thermostat (4) Remove flash or obstruction. 

housing. 

(5) Heater bypass hole in cylinder head (5) Remove obstruction. 
plugged. 

TEMPERATURE (1) Wrong sending unit. (1) Install correct sending unit. 
LAMP ON, BUT 

TEMPERATURE (2) Sending wire shorted to ground. (2) Locate area of contact and 

IS OK and repair insulation. 
(PACER ONLY) 

70170C 

Low Engine Temperature Diagnosis Guide 

Engine Temperature Low or 

Warms Up Slowly 

Gauge Indication Normal 

Heater Output Low 
Gauge Indication Low- 

Heater Output Normal 
Gauge Indication Low- 

Heater Output Low 

Check Torque of Thermostat 

Housing Bolts 

OK NOT OK 

Torque Housing Bolts to 

Specifications 

Heater Controls Improperly 

Adjusted. Refer to Vol. 3 
Check and Repair Temperature 

Gauge and/or Sending Unit 

Check Thermostat Operation 

Replace Defective Thermostat 

70171 
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Engine Overheating Diagnosis Guide 

Overheat Indicated on Gauge 

No Coolant Loss 

Check and Repair Gauge 
and/or Sending Unit 

Check Fan Belt Condition 
and Tension 

r 

NOT OK OK 

Adjust or Replace Belt Check for Restriction of 
Airflow 

[or 

NOT OK OK 

Check for Missing or Displaced 

Air Seals Between Radiator Top 

OK 

Check Coolant Level in Radiator 
and Coolant Overflow Bottle 

Check Coolant Antifreeze 
Concentration 

OK NOT OK 

Add Antifreeze or Flush System 
and Fill with 50-50 Solution 

Clean Fins of Radiator 
and/or A.C. Condenser 

NOT OK 

Replace or Reposition Air Seals 

Low in Bottle, OK in Top Tank 

Check Recovery System for Leaks 

Low in Top Tank, OK in Bottle 

Check Entire System for Leaks 

Check Coolant for Foaming 

NOT OK OK 

Flush System and Fill Check System for Leaks - 

with 50-50 Solution Pressure Test 

NOT OK 

Check Coolant Circulation 

at Heater Hose by Feel 

(Heater Must Be On) 

NEXT PAGE 

70172A 
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Engine Overheating Diagnosis Guide (Continued) 

Check Coolant Circulation 

at Heater Hose by Feel 

(Heater Must Be On) 

— 

OK (Hot) 

Check Ignition Timing Check CTO Switch 

Repair or Replace as Necessary 

NOT OK 

Replace or Rebuild Radiator 

NOT OK 

Reposition Hose Stiffener 
or Replace Hose 

TROUBLESHOOTING 

Cooling System Leakage 

NOTE: Engine must be warm. 

(1) Carefully remove radiator pressure cap from 

filler neck and check coolant level. 

NOTE: Push down on the cap to disengage from the 
stop tabs. 

(2) Wipe inside of filler neck and examine lower 

inside sealing seat for nicks, cracks, paint, dirt and sol- 

der bumps. 
(3) Inspect overflow tube for internal obstructions. 

Run a wire through tube to be sure it is clear. 

Check Exhaust 
Heat Valve 

=, 

NOT OK (Not Hot) 

Visually Inspect Tops of Radiator 
Tubes for Evidence of Restrictions 

OK 

Check for Collapsed 
Lower Radiator Hose 

Replace Thermostat 

Restrictions and Repair as Necessary 

OK 

70172B 

(4) Inspect cams on outside of filler neck. If cams 

are bent, seating of pressure cap valve and tester seal 
will be affected. Bent cams can be reformed if done 
carefully. 

(5) Attach pressure tester to filler neck (fig. 1C-8). 
Do not force. 

(6) Operate tester pump to apply 15 psi pressure to 
system. If hoses swell excessively while testing, replace 
as necessary. 

(7) Observe needle: 

(a) Holds Steady: If needle holds steady for 
two minutes, there are no serious leaks in the system. 

NOTE: There may be an internal leak that does not 
show up under normal system pressure. If it is certain 
that coolant is being lost and no leaks can be found, 
check for interior leakage or perform Combustion Leak- 
age Check. 
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TESTER 

} TESTER ATTACHED 
zs “_TO FILLER NECK 

42837 

Fig. 1C-8 Cooling System Pressure Test 

(b) Drops Slowly: Indicates presence of small 

leaks or seepage. Examine all points for seepage or 

slight leakage with a flashlight. Check radiator, hose, 
gaskets and heater. Seal tiny leaks with AMC Sealer 
Lubricant, or equivalent. Repair leaks and check 

system. 

(c) Drops Quickly: Indicates that serious leak- 

age is present. Examine system for serious external 
leakage. If no leaks are visible, check for internal 

leakage. 

NOTE: Have large radiator leaks repaired by a repu- 

table radiator repair shop. 

Checking for Internal Leakage 

(1) Remove oil pan drain plug and drain small 

amount of oil (water, being heavier, should drain first), 
or run engine to churn oil, then examine dipstick for 

water globules. 
(2) Check transmission dipstick for water globules. 

(3) Check transmission oil cooler for leakage. Refer 

to Oil Cooler Leakage. 
(4) Run engine without pressure cap on radiator 

until thermostat opens. 
(5) Attach Pressure Tester to filler neck. If pressure 

builds up quickly, leak exists as result of faulty head 

gasket or crack. Repair as necessary. 

CAUTION: Do not allow pressure to build up over 15 
psi. Turn engine OFF. To release pressure, rock tester 

from side to side. While removing tester, do not turn 

tester more than 1/2 turn if system is under pressure. 

(6) If there is no immediate pressure increase, oper- 

ate Pressure Tester until gauge reads within system 
range. Vibration of gauge hand indicates compression or 
combustion leakage into cooling system. 

(7) Isolate compression leak by shorting each spark 
plug. Gauge hand should stop or decrease vibration 
when spark plug of leaking cylinder is shorted. 

NOTE: Do not operate engine with spark plug dis- 
connected for more than a minute or catalytic converter 
may be damaged. 

Combustion Leakage (Without Pressure Tester) 

(1) Drain sufficient coolant to allow thermostat 
removal. 

(2) Disconnect water pump drive belt. 
(3) Four-Cylinder Engine: Remove thermostat 

housing cover and remove thermostat. 
Six-Cylinder Engine: Disconnect upper radiator hose 
from thermostat housing, remove thermostat and in- 

stall thermostat housing to cylinder head. 
Eight-Cylinder Engine: Disconnect thermostat hous- 

ing from engine and remove thermostat. 
(4) Add coolant to engine to bring level within 1/2 

inch of top of thermostat housing or intake manifold. 
(5) Start engine and accelerate rapidly to about 

3000 rpm three times while watching coolant. If any 
internal engine leaks to cooling system exist, bubbles 
will appear in coolant. If bubbles do not appear, there 
are no internal leaks. 

CAUTION: Do not run engine too long, to avoid over- 
heating. Open drain cock immediately after test to elim- 

inate boilover. 

Oil Cooler Leakage 

Oil cooler leaks can be detected by the presence of 
transmission fluid in the coolant. If fluid appears in the 
coolant, check the fluid level of the automatic transmis- 

sion. If the fluid level is low, check the oil cooler as 

follows: 

(1) Remove transmission-to-cooler lines at radiator. 

(2) Plug one fitting in cooler. 
(3) Remove radiator cap and make sure radiator is 

full. 
(4) Apply shop line pressure (50 to 200 psi) to other 

fitting. 
Bubbles in coolant at filler neck indicate a leak in oil 

cooler. If an oil cooler leak is discovered, remove radi- 
ator for oil cooler repair. Unsolder outlet tank for access 
to oil cooler. 

CAUTION: Because of high oil pressure, conventional 
soldering must not be used for oil cooler repair. All 
repairs must be silver-soldered or brazed. 

TESTING 

Coolant Freezing Point Test 

Check coolant freezing point, or freeze protection, 
with an antifreeze hydrometer to determine protection 

level. Refer to Coolant. 
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Radiator Pressure Cap 

(1) Remove cap from radiator. 
(2) Make sure seating surfaces are clean. 

(8) Wet rubber gasket with water and install cap on 
tester (fig. 1C-9). 

(4) Operate tester pump and observe needle at its 
highest point. Cap release pressure should be 12 to 15 
pounds. 

NOTE: Cap is OK when pressure holds steady or holds 

within the 12 to 15 pound range for 80 seconds or more. 
If needle drops quickly, replace cap. 

TESTER 

Fig. 10-9 Radiator Cap Pressure Test 

Thermostat 

(1) Remove thermostat. Refer to Thermostat 
Replacement. 

(2) Insert 0.008-inch feeler gauge, with wire or 
string attached, between valve and seat (fig. 1C-10). 

(3) Submerge thermostat in container of pure anti- 
freeze, suspended so it does not touch sides or bottom of 

container. 

(4) Suspend thermometer in solution so it does not 
touch container. 

WARNING: Do not breathe fumes. 

(5) Heat solution. 
(6) Apply slight tension on feeler gauge while solu- 

tion is heated. When valve opens 0.008 inch, feeler gauge 

will slip free from valve. Note temperature at which this 
occurs. Refer to Thermostat Calibrations chart below. If 
faulty, replace thermostat. 

(7) Install thermostat. 

THERMOMETER 

0,003 INCH 
FEELER 
GAUGE 

THERMOSTAT 41959 

Fig. 1C-10 Testing Thermostat 

Thermostat Calibrations 

a 
Must Be Open 87°C 90°C 90°C 

0.003-Inch (0.076 mm) 189°9F 195°F 1950F 

102°C 103°C 103°C 

80399 

Water Pump Tests 

Loose Impeller 

(1) Drain radiator. 

(2) Loosen fan belt. 

(3) Disconnect lower radiator hose from water 

pump. 
(4) Bend stiff clothes hanger or welding rod (fig. 1C- 

15): 

(5) Position rod in water pump inlet and attempt to 
turn fan. If impeller is loose and can be held with rod 
while fan is turning, pump is defective. If impeller 
turns, pump is OK. 

(6) Connect hose and replenish coolant, or proceed 
with further repairs. 
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IMPELLER 

INCHES 

3/16-INCH 

WELDING ROD 

50470 

Fig. 1C-11 Checking Water Pump for Loose Impeller—Typical 

Check for Inlet Restrictions 

Poor heater performance may be caused by a casting 
restriction in the water pump heater hose inlet. 

NOTE: This procedure does not apply to the four-cylin- 
der engine, in which the heater outlet hose is connected 
directly to the radiator bottom tank. 

(1) Drain sufficient coolant from radiator to permit 

removal of heater hose from water pump. 

(2) Remove heater hose. 
(8) Check inlet for casting flash or other 

restrictions. 

NOTE: Remove pump from engine before removing re- 
striction to prevent contamination of coolant with 

debris. Refer to Water Pump Removal. 

Tempatrol Fan Test 

Start the engine and allow it to warm up to operating 
temperature. From under the hood, gradually increase 
the engine speed until a definite decrease of the audible 
fan airflow is heard. Maintain this engine speed until a 
definite increase of the audible fan airflow is heard. 

The Tempatrol unit is operating satisfactorily if the 
time interval between decrease and increase of the au- 
dible fan airflow does not exceed three minutes. 

NOTE: The cooling system must be in good condition 
prior to performing the above test to ensure against 
excessively high radiator air temperature. 

If a Tempatrol unit is suspected of causing an over- 

heating condition, it may be tested while the vehicle is 
being driven. Disconnect the bimetal spring (fig. 1C-12) 
and rotate it 90° counterclockwise. This defeats the tem- 
perature-controlled, free-wheel feature and the Tempat- 
rol performs like a conventional fan. If this cures the 
overheating condition, the Tempatrol is defective. 

Fig. 1C-12 Disconnecting Tempatrol Spring 

DRIVE BELT ADJUSTMENT 

General 

Inspect drive belts frequently for defects such as fray- 

ing or cracking. 

CAUTION: Do not use any commercial belt dressing or 
oil-based lubricant on any drive belt. A light application 
of silicone is acceptable. Do not dress the sides of any 
drive belt with a file or other abrasive. Hach belt has 5 or 
6 tensile members wrapped around it. If these members 

are cut, the belt could fail. 

Drive belts are adjusted by pivoting the driven com- 
ponent in its mount to achieve desired tension. In some 

cases, a belt may drive several components. It is neces- 
sary to loosen and pivot only one component. 

Fan and Alternator Belt Adjustment 

Four Cylinder—All 

(1) Loosen alternator pivot screw and adjusting 

screw (fig. 1C-18). 
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PRY AGAINST 
FRONT HOUSING 

ADJUSTING 
SCREW 

ADJUSTING 
BOSS 

80408 

Fig. 1-13 Alternator Adjustment—Four-Cylinder 

(2) Adjust belt using suitable pry bar. Pry only on 
front housing from underneath car. 

(8) Tighten adjusting screw. 
(4) Check belt tension with Tension Gauge J-23600. 

Correct if necessary. 

(5) Tighten adjusting screw to 18 foot-pounds (24 
Nm) torque and pivot screw to 28 foot-pounds (38 Nm) 
torque. 

Six-Cylinder—All Pacers and Gremlin, Concord and Matador without Alr 
Conditioning 

(1) Loosen alternator pivot screw and adjusting 
screw. 

(2) Adjust belt using suitable pry bar. Pry only on 
alternator front housing. On Pacer models, pry from 

underneath car (fig. 1C-14). On all others, pry from top 
(fig. 1C-15), 

(3) Tighten adjusting screw. 

(4) Check belt tension with Tension Gauge J-23600. 
Correct if necessary. 

(5) Tighten adjusting screw to 18 foot-pounds (24 
Nm) torque and pivot screw to 28 foot-pounds (388 Nm) 
torque. 

ADJUSTING 
SLOT 

ADJUSTING 
BOLT 

oe sisal 

CAUTION: PRY ON FRONT HOUSING O 

“gree: 

4 PRY AGAINST 
[| FRONT 
ad HOUSING 

Fig. 10-15 Alternator Adjustment—Six-Cylinder without 

Alr Conditioning (Except Pacer) 

Six Cylinder—Gremlin, Concord and Matador with Alr Conditioning 

(1) From underneath car, loosen alternator bracket 
lower mounting pivot screw. 

(2) Loosen back idler attaching screw, if equipped. 
(3) Loosen alternator bracket adjusting screw. 
(4) Adjust alternator using suitable pry bar. Insert 

pry bar through hole on bottom of bracket (fig. 1C-16). 
(5) Tighten adjusting screw. 

(6) Check belt tension using Tension Gauge J-23600. 
Correct if necessary. 

(7) Tighten adjusting screw to 18 foot-pounds (24 
Nm) torque, mounting screws to 28 foot-pounds (88 Nm) 
torque, and back idler, if equipped, to 33 foot-pounds (45 
Nm) torque. 
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Fig. 10-16 Alternator Adjustment—Six-Cylinder 

with Alr Conditioning (Except Pacer) 

Elght-Cylinder 

NOTE: Light-cylinder engines equipped with air condi- 
tioning use a matched pair of belts to drive the air 
conditioning compressor and alternator. When checking 
belt tension, check only one belt, not both together, or 

incorrect tension will be indicated. 

(1) Loosen alternator pivot screw and alternator ad- 

justing screw. 
(2) Adjust belt using l-inch open-end wrench on 

adjusting boss of alternator (fig. 1C-17). 
(8) Snug adjusting screw. 

(4) Check belt tension sith Tension Gauge J-23600. 

Correct if necessary. 

(5) Tighten adjusting screw to 18 foot-pounds (24 
Nm) torque and pivot screw to 28 foot-pounds (88 Nm) 
torque. 

Air Conditioning Belt Adjustment 

Air conditioning drive belts pass around the crank- 

shaft damper pulley, the compressor pulley and either 
the alternator or an idler pulley. Adjustment of the 
alternator is covered under Fan and Alternator Belt 
Adjustment. The idler pulley bracket is manufactured 
with a square socket which accepts a 1/2 inch drive 
wrench. To adjust, loosen clamp screw and pivot screw, 
apply pressure to socket with suitable wrench and 

tighten screws. 

ADJUSTMENT 
BOSS — USE 
1-INCH OPEN-END 
WRENCH 

ADJUSTING 
BOLT 

Fig. 1C-17 Alternator Adjustment—Elght-Cylinder 

Power Steering Drive Belt 

Power steering pumps require care when adjusting 

the drive belt. Do not pry on the pump housing to 
adjust the drive belt. 

Four-Cylinder 

(1) Loosen nuts retaining pump to mounting 
bracket (fig. 1C-18). 

(2) Use 1/2-inch ratchet in square hole in pivot 
bracket to apply tension. 

(8) Check tension and tighten retaining nuts. 

Six-Cylinder 

The six-cylinder power steering pump is sandwiched 
between two bracket halves (fig. 1C-19). 

(1) Loosen clamping screw and pivot screws. 
(2f) Insert suitable wrench in bracket socket and 

tighten belt. 
(8) Tighten clamping screw and pivot screws. 

Elght-Cylinder 

(1) Before adjusting power steering pump belt, 
loosen air pump drive belt. 

(2) Loosen nuts retaining pump to mounting 

bracket (fig. 1C-20). 
(8) Use 1/2-inch ratchet in square hole in pivot 

bracket to apply tension. 
(4) Check tension and tighten retaining nuts. 
(5) Adjust tension of air pump drive belt. 



LOCKNUTS 

REAR MOUNTING 
BRACKET 

BRACKET 

FRONT 

MOUNTING ———__y 
BRACKET 

Fig. 10-18 Power Steering Pump 

Drive Belt Adjustment—Four Cylinder 

REAR ADJUSTING 

SOCKET 

ADJUSTING 
SLOT 

CLAMPING 
SCREW 

70441 

Fig. 10-19 Power Steering Pump 

Drive Belt Adjustment—Six-Cylinder 
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CLAMPING REAR MOUNTING 
NUTS BRACKET 

FRONT MOUNTING 
BRACKET 

70442 

Fig. 10-20 Power Steering Pump Drive Belt 

Adjustment—Elght-Cylinder 

HOSES 

Check hoses at regular intervals. Replace hoses that 
are cracked, feel brittle when squeezed or swell exces- 
sively when under pressure. 

In places where specific routing clamps are not pro- 
vided, make sure hoses are positioned to clear exhaust 
pipes, fan blades and drive belts. Improperly positioned 
hoses may be damaged, resulting in coolant loss and 
overheating. 

The lower radiator hose on all six- and eight-cylinder 
engines is fitted with an internal spring to prevent hose 
collapse. When performing a hose inspection, check for 
proper position of the spring. 

FAN SHROUD 

In some extreme cases, the engine fan may contact the 
shroud. An examination for proper engine mounting 
should locate the trouble. If not, examine the shroud 
position. To compensate for normal engine movement, 
loosen the shroud mounting screws and relocate shroud 
to prevent fan-to-shroud contact. 

COOLANT 

Maintain coolant level with a mixture of ethylene 
glycol based antifreeze and low mineral content water. 

CAUTION: Antifreeze concentration should always be 
maintained to meet local requirements, or 50 percent, 
whichever is greater. Maximum protection against 
freezing is provided with 68 percent antifreeze, which 
prevents freezing to -90°F. A higher percentage will 
freeze at a higher point. For example, pure antifreeze 
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freezes at -8°F. Antifreeze concentration MUST AL- 
WAYS be at least 50 percent, year-round and in all 
climates. If concentration is lower, engine parts may be 
eroded by cavitation. 

CAUTION: Do not use coolant additives which claim 

to improve engine cooling. 

Coolant Level—Without Coolant Recovery 

Coolant level when cold should be 1-1/2 inches to 2 
inches below the rear of the radiator filler neck sealing 
surface, and at normal operating temperature it should 
be 1/2 inch to 1 inch below this surface. 

WARNING: When removing the cap from a hot engine, 
coolant can rush out and scald hands. If necessary to 

check level, allow engine to idle for a few moments. Use 
a heavy rag or towel wrapped over cap and turn cap 
slowly to the first notch to relieve pressure, then push 

down to disengage locking tabs and remove cap. If en- 
gine is overheated, operate engine above curb idle speed 
for a few moments with hood up, then shut engine OFF 

and let it cool 15 minutes before removing cap. Pressure 
can be reduced during cooldown by spraying the radi- 
ator with cool water. 

Coolant Level—With Coolant Recovery 

Coolant level in the recovery bottle should be checked 
only at normal operating temperatures. It should be 
between the FULL and ADD marks on the coolant re- 
covery bottle (fig. 1C-5). 

NOTE: Do not add coolant unless level is below ADD 

mark at operating temperature. 

When adding coolant during normal maintenance, 
add only to the recovery bottle, not to the radiator. 

NOTE: Remove the radiator cap only for testing or 
when refilling the system after service. Removing the 
cap unnecessarily can cause loss of coolant and allow air 
to enter the system which produces corrosion. 

Draining Coolant 

NOTE: DO NOT WASTE reusable coolant. If solution 
is clean and is being drained only to service the cooling 
system, collect coolant in a clean container for re-use. 

Drain the coolant from the radiator by loosening the 
drain cock on the bottom tank. 

On four-cylinder engines, drain the engine block by 
removing the lower radiator hose. 

NOTE: Because there are no drain plugs, coolant will 
remain in the lower part of the block. 

On six- and eight-cylinder engines, drain the coolant 

from the engine block by removing the drain plugs. 

e Six-Cylinder—Two located on left side of block, 

which may be replaced by one or two CTO switches. 
e Eight-Cylinder—Centrally located on each side of 
block. 

WARNING: DO NOT remove block drains with system 
under pressure as serious burns from coolant may occur. 

Filling 

Before filling, install radiator hose and all drain 
plugs. Tighten radiator drain cock. Add the proper mix- 
ture of coolant to meet local requirements for freeze 
protection. 

CAUTION: The antifreeze concentration must always 
be at least 50 percent, year-round and in all climates. If 
concentration is lower, engine parts may be eroded by 
cavitation. 

Fill the radiator to the proper coolant level. On cars 
with a coolant recovery system, fill the radiator to the 

top and install the radiator cap. Add sufficient coolant 
to the recovery bottle. 

After refilling the system or when air pockets are 
suspected, bleed the cooling system of excess air. 

Bleeding Air from System 

Trapped air will hamper or stop coolant flow or cause 
burping of engine coolant out of the radiator. 

Move the heater control to the HEAT position and the 

heater temperature control to the full WARM or HIGH 
position. 

On cars without a coolant recovery system, bleed air 
by operating the engine with a properly filled cooling 
system with the radiator cap off until coolant has com- 
pletely circulated throughout the engine, or until normal 
operating temperature is reached. Add coolant if neces- 
sary, and install radiator cap. 

On cars with a coolant recovery system, fill the sys- 
tem with coolant and operate the engine with all coolant 
caps in place. After coolant has reached normal oper- 

ating temperature, shut engine off and allow to cool. 
Add coolant to recovery bottle as necessary. 

NOTE: This procedure may have to be repeated several 
cycles to maintain full coolant level at operating 
temperature. 

Removing Coolant from Crankcase 

If coolant mixes with engine oil, it will clog the oil 
lines and cause the pistons to seize. Severe damage to 

the engine will result. If coolant has leaked into the 
lubricating system, locate the cause for the coolant leak, 
such as a faulty head gasket or cracked block, and make 
the necessary repairs. After repairing the leak, use AMC 
Crankcase Cleaner, or equivalent, to flush engine. 



COOLING SYSTEMS 1C-19 

Engine Flushing 

(1) Remove thermostat housing and thermostat. In- 
stall thermostat housing. 

(2) Attach flushing gun to upper radiator hose at 

radiator end. 

(3) Attach leadaway hose to water pump inlet. 
(4) Connect water supply hose and air supply line to 

flushing gun. 
(5) Allow engine to fill with water. 

(6) When engine is filled, apply air in short blasts, 

allowing system to fill between air blasts. Continue until 
clean water flows through leadaway hose. 

(7) Remove thermostat housing and install thermo- 

stat. Install thermostat housing, using a replacement 
gasket. 

(8) Connect radiator hoses. 

(9) Refill cooling system. 

CORE PLUGS 

Prior to hot tanking for block boiling, remove casting 
flash causing hot spots or coolant flow blockage. Remove 

core plugs with hammer, chisel and prying tool. Apply a 
sealer to edges of replacement plug and position plug 

with lip to outside of block. Install with hammer and 
suitable tool. Refer to Core Plug Sizes chart. 

Core Plug Sizes 

Location Diameter 

(inches) 

Six-Cylinder Head — Left Side (3).............. 7/8 
Eight-Cylinder Heads — Outer Sides (2ea)......... 1 

Eight-Cylinder Block (3 easide)............ Sate 11/2 

Eight-Cylinder Heads (1 eaend)............... 11/2 
Six-Cylinder Block (3 on left side, 1 atrear)........ 2 

Six-CVlinderm head niluat rear)... os be ss oe we we 2 

60248 

ENGINE BLOCK HEATER 

Installation 

(1) Drain coolant from engine. 

(2) Remove core plug and install block heater (fig. 
1C-21). Tighten T-bolt type to 20 inch-pounds (2.3 Nm) 
torque. Tighten compression nut type to 10 foot-pounds 
(14 Nm) torque. 

CAUTION: Be careful when tightening block heater 

attaching parts. Improper tightening may damage seal 
or allow heater to loosen, resulting in coolant loss and 
engine damage. 

(3) From front of car, route heater (female) end of 
power cord through hole in front panel, along wire har- 
ness and connect to block heater. 

(4) Use nylon straps furnished to tie cord to wire 
harness and to inside of grille, and allow cord to extend 
outside of grille. 

(5) Install coolant in engine. 

TYPICAL 4-CYL. ENGINE 
80053A 

ROUTE CORD BETWEEN MOTOR 
MOUNT BRACKET AND BLOCK 

TYPICAL 6-CYL. ENGINE 80053B 

TYPICAL 8-CYL. ENGINE 
80053C 

Fig. 1-21 Engine Block Heater Installation 
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FAN 

Fan blade assemblies are balanced within 0.25 in.-oz. 
and should not be altered in any way. Replace a dam- 
aged or bent fan. Do not attempt repair. Refer to the 
Cooling System Components chart for fan applications. 

CAUTION: Fans are designed to fit certain appli- 
cations only. DO NOT attempt to increase cooling capac- 

ity by installing a fan not intended for a given engine. 
Fan or water pump damage and noise may result. 

Replacement—All Models 

(1) Disconnect fan shroud from radiator, if 
equipped. 

(2) Remove fan attaching screws. 
(3) Remove fan, spacer and shroud. 
(4) Install fan, spacer and shroud. 

(5) Install fan attaching parts and tighten. 

(6) Install shroud attaching screws and tighten, if 
removed. 

WATER PUMP PULLEY 

(1) Disconnect fan shroud from radiator, if 
equipped. 

(2) Remove fan attaching screws. 

(3) Remove fan, spacer and shroud. 

(4) Loosen all belts passing around water pump 
pulley. 

(5) Remove pulley. 

(6) Install pulley. 

(7) Position fan, spacer and shroud. 

(8) Install and tighten belts. 

(9) Install fan attaching screws and tighten. 
(10) Install shroud attaching screws and tighten. 

COOLANT RECOVERY BOTTLE 

Replacement 

(1) Remove hose from radiator filler neck. 
(2) Remove bottle from front wheelhouse panel. 
(3) Pour coolant into clean container for re-use. 
(4) Remove hose from bottle. 

(5) Install hose in bottle. 
(6) Install bottle to front wheelhouse panel. 
(7) Connect hose to radiator filler neck. 

(8) Install coolant in bottle. Be sure hose is sub- 
merged in coolant. 

RADIATOR 

Radiators are identified by AMC part number and the 
vendor build code number embossed on the upper tank. 

Blackstone B4 

or 
f. BLK 

Vendor Month Year 

Blackstone A—Jan 7—1977 

B—Feb 8—1978 

Soria fu a. wR St, 

Vendor Last two digits Vendor Month Year 
Modine of Vendor Assembly 01—Jan 7-1977 

Part Number Plate 02—Feb  8-1978 

60336 

Radiator Identification 

NOTE: For testing radiator for leaks or pressure loss, 
see Cooling System Leakage. 

The radiator should be free from any obstruction to 
airflow. This includes bugs, clogged bug screens, leaves, 
mud, emblems, flags, fog lamps, improperly mounted 
license plates, large non-production bumper guards or 
collision damage. 

NOTE: Remove dirt by blowing compressed air from 
the engine side of the radiator through the fins. 

Several problems may affect radiator performance: 
¢ Bent or damaged tubes. 

¢ Corrosive deposits restricting coolant flow. 
¢ Tubes blocked by improper soldering. 
Repair damaged tubes which affect proper operation. 

Leaks can be detected by applying 3 to 5 psi air pressure 

to the radiator while it is submerged in water. Repair 
tubes with solder. Clean a clogged radiator by solvent 

cleaning or by reverse flushing. 

Replacement—All Models 

(1) Position drain pan under radiator and open 
drain cock. 

NOTE: DO NOT WASTE reusable coolant. If solution 
is clean, collect in a clean container for re-use. 

(2) Open hood and remove radiator cap. 
(8) Disconnect upper radiator hose. 
(4) Disconnect coolant recovery hose, if equipped. 
(5) Remove fan shroud screws, if equipped. 
(6) Remove top radiator attaching screws. 
(7) Remove lower hose. 
(8) Disconnect and plug oil cooler lines, if equipped 

with automatic transmission. On Pacers only, remove 
battery to gain access to oil cooler lines. 



(9) Remove bottom radiator attaching screws. 
(10) Remove radiator. 

(11) Install radiator. 

(12) Install attaching screws. 

(18) Position fan shroud and install screws, if 

removed. 
(14) Install drain cock. 

(15) Remove plugs and connect oil cooler lines, if 
disconnected. 

(16) Install lower hose, using replacement clamp. 
(17) Install upper hose, using replacement clamp. 
(18) Install battery, if removed. 
(19) Install coolant. 

(20) Connect coolant recovery hose, if removed. 
(21) Install radiator cap. 

Solvent Cleaning 

In some cases, installing a radiator cleaner (AMC 
Radiator Kleen, or equivalent) before flushing will 
soften scale and deposits and reinforce the flushing 
operation. 

CAUTION: Be sure to follow directions on the 
container. 

Reverse Flushing 

CAUTION: The cooling system normally operates at 
12 to 15 psi pressure. Exceeding this pressure may dam- 
age the radiator, heater core, or hoses. 

(1) Disconnect radiator hoses. 

(2) Attach piece of radiator hose to radiator bottom 
outlet and insert flushing gun. 

(8) Connect water supply hose and air supply line to 
flushing gun. 

(4) Allow radiator to fill with water. 

(5) When radiator is filled, apply air in short blasts, 
allowing radiator to refill between blasts. 

Continue this reverse flushing until clean water flows 
through top radiator opening. If flushing fails to clear 
radiator passages, have the radiator cleaned more exten- 
sively by a radiator repair shop. 

Oil Cooler Repairs 

Because of the high pressure in the oil cooler, do not 
attempt conventional soldering to repair leaks. All re- 
pairs must be silver soldered or brazed. 

THERMOSTAT REPLACEMENT 
On four-cylinder engines, install the thermostat with 

the pellet inside the thermostat housing. Insert replace- 
ment gasket between thermostat and housing cover. 

On six- and eight-cylinder engines, install the thermo- 
stat so that the pellet, which is encircled by a coil spring, 
faces the engine. All thermostats are marked on the 
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outer flange to indicate proper installed position. Ob- 
serve the recess in the cylinder head (six-cylinder) or 
intake manifold (eight-cylinder) and fit the thermostat 

in the groove (fig. 1C-22 and 1C-23). Then install the 

gasket and thermostat housing. Tightening the housing 
unevenly or with the thermostat out of its recess will 
result in a cracked housing. 

WATER PUMP 

The water pump impeller is pressed on the rear of the 
pump shaft and bearing assembly. The water pump is 
serviced only as a complete assembly. 

RECESSED 
GROOVE 

INTERNAL 
BYPASS PORT —~ 

Fig. 10-23 Thermostat Recess—Elght-Cylinder 
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Removal—Four-Cylinder 

(1) Drain coolant. 

(2) Turn crankshaft until camshaft and crankshaft 
are at TDC for number 1 cylinder. 

(3) Remove fan shroud screws. 
(4) Loosen power steering pump and remove belt, if 

equipped. 

(5) Loosen air conditioning belt idler pulley and re- 
move belt, if equipped. 

(6) Loosen alternator. 

(7) Loosen air pump. 

(8) Remove fan, spacer and pulley. 

(9) Remove camshaft drive belt guard. 
(10) Remove air pump bracket. 
(11) Remove camshaft drive belt idler pulley. 
(12) Loosen hose clamps on hoses to water pump. 

(18) Disconnect all hoses from pump except hose 
from thermostat. 

(14) Remove water pump screws. 

(15) Remove water pump and pull pump out of hose 
to thermostat. 

Installation—Four-Cylinder 

(1) Scrape gasket from block and pump. 
(2) Install replacement gasket. Insert pump into 

thermostat hose and tighten water pump to block. 

(3) Connect all water hoses and tighten clamps. 
(4) Install air pump bracket. 

(5) Install camshaft drive belt and adjust belt 
tension. 

(6) Install camshaft drive belt guard. 
(7) Install belts over pulley and install pulley, spa- 

cer and fan. 
(8) Tighten air pump belt. 
(9) Install alternator belt and adjust tension. 

(10) Install air conditioning belt and adjust tension, 
if equipped. 

(11) Install power steering belt, if equipped, and ad- 
just belt tension. 

(12) Install coolant. 

(18) Run engine for 3 minutes. Check for leaks and 
coolant level. 

Removal—Six-Cylinder 

The following procedure applies to all cars with or 
without power steering, Air Guard and air conditioning. 

(1) Drain cooling system. 
(2) Disconnect radiator and heater hoses from 

pump. 
(8) Remove drive belts. 
(4) Remove fan ring or shroud attaching screws 

from radiator, if equipped. 
(5) Remove fan and hub assembly and remove fan 

ring or shroud. 

NOTE: On some models, fan removal may be easier if 
the fan shroud is rotated 1/2 turn. 

(6) Remove water pump and gasket. 

Installation—SIx-Cylinder 

Before installing pump, clean gasket sealing surfaces 
and remove deposits and other foreign material from 
impeller cavity. Inspect block surface for erosion or 
other faults. 

(1) Install replacement gasket and water pump. 

Tighten screws to 18 foot-pounds ( 18 Nm) torque. Ro- 
tate shaft by hand to be sure it turns freely. 

(2) Position shroud or ring against front of engine, 
if removed, and install fan and hub assembly. Tighten 
screws to 18 foot-pounds (24 Nm) torque. 

(8) Install shroud or fan ring to radiator. 
(4) Install drive belts and tighten to specified ten- 

sion, using Tension Gauge J-23600. Refer to 
Specifications. 

(5) Connect hoses to water pump. 

(6) Fill radiator with coolant. 

(7) Operate engine with heater control valve open 
and radiator cap off until thermostat opens to purge air 
from cooling system. 

(8) Check coolant level and add as required. 

Removal—Eight-Cylinder 

(1) Disconnect battery negative cable. 
(2) Drain radiator and remove hose from top of 

radiator. 
(8) Disconnect fan shroud from radiator, if 

equipped. 
(4) Remove drive belts, fan and hub assembly and 

shroud. 
(5) Remove power steering pump, air pump and 

mounting bracket assembly from engine and place 
aside. Do not disconnect hoses (fig. 1C-24). 

(6) Remove air conditioning compressor and 
bracket as an assembly, if equipped, and lay aside. Do 
not discharge. 

(7) Remove alternator and front bracket and lay 

aside. Do not disconnect wires. 
(8) Disconnect heater hose, bypass hose and radi- 

ator lower hose from water pump. 
(9) Remove water pump and clean gasket surfaces. 

Installation —Eight-Cylinder 

NOTE: Check timing case cover for erosion damage 
caused by cavitation. 

(1) Install replacement gasket and water pump. 
Tighten pump to timing case cover screws to 48 inch- 
pounds (5.4 Nm) torque and pump/timing case cover 
screws to 25 foot-pounds (84 Nm) torque. Rotate shaft 
by hand to be sure it turns freely. 
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(3) Install alternator and front bracket. Tighten 
screws to 28 foot-pounds (88 Nm) torque. 

(4) Install air conditioning compressor and bracket 
assembly, if removed. 

(5) Install power steering pump, air pump and 

mounting bracket assembly. 
(6) Position fan shroud against front of engine, if 

removed, and install fan and hub assembly. Tighten 

bolts to 18 foot-pounds (24 Nm) torque. 

(7) Install fan shroud to radiator. 
(8) Install drive belts and tighten to specified ten- 

sion, using Belt Tension Gauge J-23600. Refer to 
Specifications. 

(9) Connect upper radiator hose. 
(10) Fill cooling system with coolant. 
(11) Connect battery negative cable. 

60473 (12) Operate engine with heat control valve open and 
radiator cap off until thermostat opens to purge air 

from cooling system. 

(13) Check coolant level. 

mas POWER STEERING/WATER 
AC COMPRESSOR/WATER fag PUMP MOUNTING STUD 
PUMP MOUNTING BOLT . 

‘BH’ 8-.) 

Fig. 10-24 Water Pump Removal—Elght-Cylinder 

(2) Connect heater hose, bypass hose and radiator 
lower hose to pump. NOTE: Reset clock, if equipped. 

SPECIFICATIONS 

Cooling System Specifications 

Four Six Eight 

Cylinder Cylinder Cylinder 

RaciatormG@ap Relat Prasstive: a6. wb ee wo ew le © ee Da 96.5 kPa 14 psi 14 psi 

(14 psi) 

PEL OMIMNOStats NaNO MMe me aria a eiin. ce, MGBRLUMA cua) a Geese Miata eaee Se 87°C 90°C 90°C 

(189°F) (195°F) (195°9F) 

Must berOpemOlOGS ihchhe 2. o,c8 ocx Gis Rune Se Ges ohe F ow were 87°C 90°C 90°C 

(189°9F) (195°0F) (195°9F) 
FCG Gye warcaermrmee nay arcs fe sry. Scr nd cae: Span he cede hg win ca a aka oon 102°C 103°C 103°C 

(216°F) (218°F) (218°F) 
Watetiriimbnky PO cx awe Mio sorts © ntact we ad pe we ee ae eee Centrifugal Centrifugal Centrifugal 

Drivel wee on) eT Rte hoe a a Aw he NS Se SMS V-Belt V-Belt V-Belt 

Radiator Type 

RaCCh aa wGee eh una a eh aS SNe FS Re DR Suan aa we ee - Crossflow a 

Tube and Spacer 

Gremliniics eos eas. witac ais bo See NS Ae & Ree oR ee Downflow Downflow — 

Tube and Spacer Tube and Spacer 

Concord, Matadole) ac nae > lo Gh ea eh Eh Se A me - Downflow Downflow 

Tube and Spacer Tube and Spacer 
CoolingoVetehiWCanacities ail. k a aude ak ae @ Hie out es 3 ae & i Gea oe Refer to Cooling System Components Chart 
Fea code ARTI Goce er o-oo oe Refer to Cooling System Components Chart 
Drive Belt 

DOO: > aan. 5 Se ete: 5 oa MN eS i arp et oo a 36° 380° 380 

WIGtH-tODIOUGLOOVEs! » Li MmcueR, aire sein as wit in Gia. agin or ty entre Mau 9.65 mm 0.391-0.453 0.391-0.453 
(0.38-inch) inch inch 

MES HEAR ACIS (5 Cys | MIO 6) Ra Sy en plain plain plain 

80411 
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Cooling System Components 

Tempatrol 

Cooling System Capacities 

a Quarts 

232 | 258 | 304] 360 AC. or H.D. 

ROE EE a a (a Pacer 

Gremlin SSS Ss == 
Gremlin | |e | 

rem tte a La 
Matador 13.5 13.5 

2-Door Coupe 17.5 17.5 

Matador 
— Sedan 11.5 11.5 

— Wagon 15.5° 15.50 

@Add two quarts with Coolant Recovery 80412 

Concord 

Matador 

5 
7 
7 
4 

7 
7 

4 

7 

vf 

5 

7 
7 

4 

7 

7 

5 
7 

7 

@ 5-Blade Flex Fan on 258-2V Standard Cooling 

® 2-Door Coupe Only 

NOTE: Consult parts catalog for correct listing of spacer and radiator 
application. Correct spacer is determined by length. Radiator 
is identified by part number on upper tank. 

NOTE: All radiators have two rows of core tubes except radiators on 
Matadors with trailer towing package or fleet heavy-duty cool- 
ing, which have three rows. 

80413 

Engine Drive Beit Tension 

Initial Reset Initial Reset 

Newtons Newtons Pounds Pounds 

New Belt Used Belt New Belt Used Belt 

Air Conditioner 
Our GCVNNGOr 2 ispeontatce. syeirebeber A vk eenes ay serena tube bap cre) hie Co cS vase us eas 556-689 400-512 125-155 90-115 

Sixes GVO heaton cuca mar hu vuousn court oho) bh estapeeret wie fdlsdiea op Gey soem rails, @: @ueicerge sable 556-689 400-512 125-155 90-115 
EightsGylind@rr: a, cuatro. 0 sun eitelon scene) ccc) is wi tute) siais cena Metegte eo aeeMteuems 556-689 400-512 125-155 90-115 

Air Pump 
FROUIPeCYNIMGOE cru pe serie er cai ax ratte btg sibttoe ss Cottey fencouich, chess oiemesuicenaisipemay-al sesrente) ane 178-267 178-267 40-60 40-60 

SIXPCVII NOGA POiaence Mes iem tiie ous oRet sete aen, vi aheis-att esos preston os ec Mone 289-334 267-311 65-75 60-70 

Other Six-Cylinder and all Eight-Cylinder .. 0... 0. eee ee ee 556-689 400-512 125-155 90-115 

Fan —*AllPERGINGS: eek. cee Se aie en se ata een) See ee we eee cs 556-689 400-512 125-155 90-115 
Power: Stesningi— AlWENGIN@Bindie 6. 6.6 cee ee we ee of oi sie wa) ORCI 556-689 400-512 125-155 90-115 

80414 
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Engine Drive Belt Arrangement 

FAN AND 
WATER PUMP 

ALTERNATOR 

DRIVE 
PULLEY 

BASIC BELT ARRANGEMENT 
FOUR-CYLINDER GREMLIN 

FAN AND 
WATER PUMP POWER 

he STEERING 
PUMP 

ee 
¢ 1 

iis 

in 

ALTERNATOR — 

POWER STEERING 
FOUR-CYLINDER 
GREMLIN 

DRIVE PULLEY 

POWER 
FANAND STEERING WATER Nes 

eT 
AIR : IDLE 
PUMP 

a 

' \ 

DRIVE PULLEY Oy 

>. ie 
\ 

~ 
~ 

roe ne 
- os 

a“ 
a 

ALTERNATOR Vox -~ AIR 
CONDITIONING 

AIR CONDITIONING 
FOUR-CYLINDER GREMLIN 

FAN AND 
AIR WATER 
PUMP > PUMP 

id 
oa 

we 

( ng 

ALTERNATOR es 

ww 
DRIVE PULLEY 

AIR GUARD 
FOUR-CYLINDER 
GREMLIN 

AIR PUMP 

\ FAN AND 
WATER PUMP 

POWER 
STEERING 
PUMP 

na 

6 
ALTERNATOR x 

. 

DRIVE PULLEY 

AIR GUARD AND 
POWER STEERING 
FOUR-CYLINDER 
GREMLIN 

LEGEND 

FRONT —————_—____LL. 

MIDDLE —-———-—_____.. __. 
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Engine Drive Belt Arrangement 

ERNATOR ALTERNATOR EaANG ALTERNATO 

WATER PUMP FAN AND 
WATER PUMP 
| AIR PUMP 

7 
7 

Zi 
7 

7 

DRIVE PULLEY DRIVE PULLEY & 
VIBRATION DAMPER 

BASIC BELT ARRANGEMENT AIR GUARD 
SIX-CYLINDER SIX-CYLINDER 
PACER, GREMLIN, CONCORD ALL MODELS 

AIR PUMP 
ALTERNATOR ALTERNATOR WA 

FAN AND POWER FAN AND 
WATER PUMP STEERING WATER PUMP 

— oe ee, 
—— 

7 
7 r 

7 4 

pe yA POWER 
se 7 STEERING 

DRIVE PULLEY & DRIVE PULLEY & 
VIBRATION DAMPER VIBRATION DAMPER 

POWER STEERING AIR GUARD AND POWER STEERING 

SIX-CYLINDER SIX-CYLINDER 
PACER, GREMLIN, CONCORD ALL MODELS 

LEGEND 

FRONT BELT 

MIDDLE BELT ae 

REAR BELT — —— — — 

80415A 
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AIR CONDITIONING 

FAN AND 
WATER PUMP 

IDLER 

—— 

tae 

IDLER 

ALTERNATOR f- 

DRIVE PULLEY 

VIBRATION DAMPER 

AIR CONDITIONING ONLY 

SIX-CYLINDER 
PACER ONLY 

AIR CONDITIONING 
FAN AND 

Ws WATER PUMP IDLER 

. POWER 

ALTERNATOR 

DRIVE PULLEY 

VIBRATION DAMPER 

AIR CONDITIONING AND POWER STEERING 
SIX-CYLINDER 
PACER ONLY 

LEGEND 

FRONT BELT 

\C STEERING 

AIR CONDITIONING 

FAN AND 
WATER PUMP 

IDLER 

Set” 

ene 

AIR PUMP 

ALTERNATOR A 

DRIVE PULLEY 

VIBRATION DAMPER 

AIR GUARD AND AIR CONDITIONING 
SIX-CYLINDER 

PACER ONLY 

AIR CONDITIONING AIR PUMP 
FAN AND IDLER 
WATER PUMP 

| 

be 

ALTERNATOR ' 

POWER 
STEERING 

DRIVE PULLEY 

VIBRATION DAMPER 

POWER STEERING, AIR GUARD AND 

AIR CONDITIONING — SIX-CYLINDER 
PACER ONLY 

MIDDLE BELT —— — ————- 

REAR BELT — — — — —— 

80415B 
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AIR CONDITIONING 
FAN AND 

\ WATER PUMP 
IDLER 

/ o IDLER 

/ 
/ 
/ ~ 

: ©) 

4 
7 

7 

ALTERNATOR 

DRIVE PULLEY 
VIBRATION DAMPER 

AIR CONDITIONING ONLY 
SIX-CYLINDER 
GREMLIN, CONCORD 

AIR CONDITIONING 
FAN AND 
WATER PUMP 

POWER 
STEERING 

/ 
/ = / — 

Ca 
7 

7 
7 

ALTERNATOR 

DRIVE PULLEY 
VIBRATION DAMPER 

POWER STEERING AND AIR CONDITIONING 
SIX-CYLINDER 
GREMLIN, CONCORD 

LEGEND 

AIR CONDITIONING 
FAN AND 
WATER PUMP IDLER 

‘gy AIR PUMP 

/ 
f 
/ 

ALTERNATOR 

DRIVE PULLEY 
VIBRATION DAMPER 

AIR GUARD AND AIR CONDITIONING 
SIX-CYLINDER 
GREMLIN, CONCORD, MATADOR 

AIR CONDITIONING AIR PUMP 

FAN AND 
WATER PUMP 

IDLER 

ox 
7 

7 Z POWER 
7 STEERING IDLER 

ALTERNATOR 

DRIVE PULLEY 

VIBRATION DAMPER 

AIR GUARD, POWER STEERING AND 

AIR CONDITIONING — SIX-CYLINDER 

GREMLIN, CONCORD, MATADOR 

FRONT BELT ——————————— 

MIDDLE BELT —— - ————— 

REAR BELT —--— -_— -— 
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FAN AND 
WATER PUMP 

ALTERNATOR oe 
- 

= 

cil AIR PUMP 

28 
“XN 

~~ 
ta 

“\ 

™ DRIVE PULLEY 

BASIC BELT ARRANGEMENT WITH 
AIR GUARD — EIGHT CYLINDER 
CONCORD, MATADOR 

AIR CONDITIONING POWER 
FAN AND uc STEERING 
WATER PUMP 

\ 
\ 
\ 

\ 
AIR PUMP 

—S— DRIVE PULLEY 

AIR GUARD, AIR CONDITIONING, AND POWER 
STEERING—EIGHT-CYLINDER—ALL MODELS 

LEGEND 

FRONT BELT 

MIDDLE BELT 
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POWER 
FAN AND STEERING 
WATER PUMP ie 

ALTERNATOR 

| i 

AIR PUMP 

DRIVE PULLEY 

AIR GUARD AND POWER STEERING 
EIGHT-CY_LINDER—ALLMODELS 

AIR CONDITIONING es AIR PUMP 
A 

WATER PUMP PA 

a. 
‘, 

| ares 

“*— DRIVE PULLEY 

AIR GUARD, AIR CONDITIONING—EIGHT 
CYLINDER CONCORD, MATADOR 

REAR BELT —— — — — 
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Torque Specifications 

Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for chacking a pre-torqued item. 

Metric (N-m) USA (ft.Ibs.) 

Service In-Use Service In-Use 

Set-To Recheck Set-To Recheck 

Torque Torque Torque Torque 

Accessory Drive Pulley Screws — Six-Cylinder ....................0004 24 16-34 18 12-25 
Air Pump Adjusting Screw 

FOUr-Gylinden 2ee.w « un< seckhe sn 2 4s cure Gee Ce Hause Cee 24 20-28 18 15-21 
Sixvand! Eight-Cylinder aus. cbs. «6 4 4 Sheds & ee oe aM See ban 27 20-30 20 15-22 

Air Pump Pivot 

EFOUrAGVUNG OI. densa eee Be, ae ico Maslhc cir 5 GMS Rowson oe aceseer ws “oh 23 27 23-31 20 17-23 
SixcahGneight-GVindense eee caw, Sspcile x Mena tes Oe. 5 ag kes oe ee sets 27 20-30 20 15-22 

Alternator Adjusting Screw 

FOUT-CYMINGer (rarity Nien i auc sos MOG Ue Soh ss te eee 24 20-28 18 15-21 
SIXMaNGhEIORtECYlindere wraps. co a-1c « DRE ME RGM es site atic) ow atas wee Ee og 24 20-27 18 15-20 

Alternator Pivot Screw 

EourGylindeleersy tr « «aus x AMMO ie oe so ew a clo oe a ee Gly eer ce @ 45 41-47 33 30-35 
SiXGANGREIOHGVIINGOL 5,2. gM e ie Se ee <i p & Miss a a GU 45 4147 33 30-35 

Crankshaft Pulley to Damper Screw 

SIXECMlINder’  c.<. tweets, +cat RO IED. ow ce ew ew awe ae 27 20-34 20 15-25 
EighteGvlinden cysc 4 5 pera: fy eae ey OED Si Nb as os ae ea os 41 34-47 30 25-35 

Engine Block Heater 

(AMY POM nuts taeaeccla vata, Suc cs ee Se ee ae aw oe ee Oe 2 2-3 20 in-lbs. 17-25 in-lbs. 
SOMPLESSION VDE dE cetera et <tc ws Ss is Me i a ee eS 14 11-18 10 8-13 

Fan and Pulley to Hub Screw 

ROUL-GYUINGGi a mri mneew it A: <8 5 AMP Cs ts Ae By sei reuit Zuciacin ne, Getec ce re 24 20-28 18 15-21 
Sixpand) BightsCylinder accioei = +, ian suck tines, SPINS PO BIA. . , 24 16-34 18 12-25 

Oil: Coolemizine: ElareahEittingiNuts en. Paws cs cose: ade x x as 0. Se 34 20-41 25 15-30 
Oil\CoolerEine’Radiatormbittingm ea. tums ene es ce. ck ae kG wee OG Hm 20 14-41 15 10-30 
Power Steering Pump Adjusting Screw — Six-Cylinder ................... 41 34-47 30 25-35 
Power Steering Pump Pivot Screw — Six-Cylinder ...............200004 41 3447 30 25-35 
Power Steering Pump-to-Bracket Nuts — Four-Cylinder .................. 38 32-44 28 24-32 
Power Steering Pump-to-Bracket Nuts — Eight-Cylinder.................. 38 32-44 28 24-32 
Thermostat Housing 

Four-Cvlinder As 2.2 ~ 2 «ee ae ae GR ene tater © MO As o swirly © ee oe 19 16-22 14 12-16 
Six:and Elght-Cvlindere. . a: a6 Goat « « aber os Ga ea Sith jo wae «ele Oe 18 14-24 ik 10-18 

Thermostat Housing Cover Screw — Four-Cylinder.............0..2-00% 9 8-11 7 6-8 
Water Pump Mounting Screws 

FourGVIindereMG' io. a sce. s «cme oe oS am a OS cs Sle Pa eR 9 8-11 7 6-8 
RouGyitndera MS 6, ees ee oe i ae tere a cyto aa mes) ee Ue 22 19-24 16 14-18 
SIM:GVUINGEE =. a ee GR ain A Ra cs oA, Og Ga chaos aie a eee 18 12-24 13 9-18 
Ejoht-Gylinder, tOiBlock: Wik... get. . Se cere Ma een 34 24-45 25 18-33 
Eight-Cylinderto miimiigiGase’ Fc =. oa pats pts @ Rs sw ww 5 5-6 48 in-lbs. 40-55 in-lbs. 

All torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 

80416 

Special Tools 

COOLING SYSTEM PRESSURE 
TESTER AND ADAPTER 
(TYPICAL) 

J-23600 
BELT TENSION GAUGE 

42005 
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Testing  1D-7 

GENERAL 

For 1978, all batteries use plates containing low-anti- 
mony lead compound. The benefits are less-frequent 
electrolyte check, lower self-discharge rate and longer 
shelf life. It is necessary to check electrolyte only at the 
beginning of the winter season and every 15,000 miles. A 

difficult-to-remove cell fill cap design discourages casual 
removal. 

Also new for 1978 is the method of rating batteries. 
The former amp-hour rating will no longer be used. The 

new designation refers to the reserve capacity. Refer to 

Reserve Capacity below. Available batteries are rated at 

75, 95, 110 and 1385 minutes. Each rating has the capacity 
to provide the starting power needed for specific engine 
applications and accessories. All batteries are 12-volt, 
lead-acid units. Refer to Specifications for a particular 
battery model. 

WARNING: Explosive gases are present within the 
battery at all times. Avoid open flames and sparks. 

Reserve Capacity Rating 

Reserve capacity is defined as the number of minutes 
a fully charged battery at 80°F (26.7°C) can be dis- 
charged at a steady 25 amperes and maintain a voltage 

Reserve Capacity Rating Chart 

Cold Cranking Reserve 

Capacity 

(Minutes) 

of 1.75 volts per cell (10.50 volts total battery voltage) or 

higher. Reserve capacity ratings of AMC batteries are 
identified by color codes. 

Cold Crank Rating 

The cold crank rating specifies the minimum amps a 
fully charged battery will deliver at 0°F for thirty sec- 
onds without falling below 7.2 volts. 

Battery Coding 

Each battery is date coded at the time of shipment 
from the manufacturer. This code is heat stamped into 
the end of the plastic case cover (fig. 1D-1). A second 
number stamped on the side of the battery case contains 
manufacturing codes which may be ignored. 

The date code is decoded as follows: 
¢ Month: A—Jan., B—Feb. (the letter I is not used) 

e Year: 7—1977, 8—1978 

@ MONTH 

@® YEAR 

| 

CODE FOR 

MANUFACTURING 

INFORMATION 

ONLY 
B——8 

70055A 

Fig. 1D-1 Date Code Location 
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REPLACEMENT 

Removal 

(1) Loosen cable clamps. 
(2) Use puller to remove negative (ground) cable 

from battery terminal. Then remove positive cable. 
(8) Note location of positive and negative terminals 

so battery can be properly positioned during 
installation. 

(4) Loosen holddowns and remove battery. 
(5) Inspect cables for corrosion and damage. Re- 

move corrosion using wire brush and soda solution. Re- 
place cables that have damaged or deformed terminals. 

(6) Inspect battery tray and holddowns for corro- 
sion. Remove corrosion with wire brush and soda solu- 
tion. Paint exposed bare metal. Replace damaged 
components. 

(7) Clean outside of battery case if original battery 
is to be installed. Flush top cover with soda solution to 
remove acid film. Be careful to prevent soda solution 
from entering cells. Remove corrosion from terminals 
with wire brush. Inspect case for cracks or other damage 
which would result in leakage of electrolyte. 

(1) Refer to Specifications to determine that bat- 
tery is of correct rating for engine. 

(2) Use hydrometer to test battery. Charge if 
necessary. 

(8) Position battery in tray. Be sure positive and 
negative terminals are correctly located. Cables should 
be able to reach their respective terminals without 
stretching. 

CAUTION: Be sure battery tray is clear of loose hard- 
ware or debris which could damage battery case. 

(4) Tighten holddowns, a little at a time, and alter- 
nating from end to end, so as to not distort or break 
battery case. On cars with single holddown at base of 
battery, be sure tang on tray is engaged in battery base 
before tightening holddown. 

(5) Connect and tighten positive cable first. Then 
connect and tighten negative cable. 

NOTE: The tapered positive terminal is 1/16 inch 
larger in diameter than the negative terminal, and the 
opening in the positive cable clamp is correspondingly 
larger to fit. 

CAUTION: It is imperative that the cables be con- 
nected to the battery, positive-to-positive and negative- 
to-negative. Reverse polarity will damage alternator 
diodes and radio. 

(6) Apply thin coating of grease to cable terminals. 
(7) Inspect engine-to-crossmember negative strap 

for condition and good connection. 

MAINTENANCE 

CAUTION: Always observe the correct polarity. Re- 
versed battery connections will damage the alternator 
diodes and radio. 

The NEGATIVE battery terminal is grounded to the 

engine. 
It is important that the battery be in a fully charged 

condition when a new car is delivered. The continual 
operation of a partially charged battery could shorten 

its life. 
Check electrolyte level in the battery at 15,000-mile 

intervals and at the beginning of the winter season. Add 
distilled water to each cell until the liquid level reaches 
the bottom of the vent well. DO NOT OVERFILL. Use a 
putty knife or other suitable wide tool to pry filler caps 
off (fig. 1D-2), Do not use a screwdriver. 

Fig. 1D-2 Removing Filler Cap 

Operate the engine immediately after adding water, 
particularly in cold weather, to assure proper mixing of 
the water and acid. 

Check the external condition of the battery and the 

cables periodically. 
The holddown should be tight enough to prevent the 

battery from shaking to prevent damage to the battery 

case. 
Take particular care to see that the top of the battery 

is free of acid film and dirt between the battery termi- 
nals. For best results when cleaning the battery, wash 
with a diluted ammonia or soda solution to neutralize 
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any acid present and then flush with clean water. Keep 
filler caps tight so that the neutralizing solution does not 

enter the cells. 

To ensure good contact, the battery cables must be 

tight on the battery posts. Check to be sure the terminal 

clamp has not stretched. This could cause the clamp 
ends to become butted together without actually being 

tight on the post. If the battery posts or cable terminals 

are corroded, disconnect the cables by loosening the 

terminal clamp screw and removing the clamp with the 
aid of a puller. Do not twist, hammer or pry on the cable 

to free it from the battery post. Clean the terminals and 

clamps with a soda solution and a wire brush. Connect 
the cables to the battery posts, and apply a thin coat of 

grease. Inspect the battery negative cable and engine-to- 
crossmember negative strap for good connection and 
condition. 

Frozen Electrolyte 

A 3/4-charged automotive battery is in no danger of 

damage from freezing. Keep batteries at 3/4 charge or 

more, especially during winter weather. 

Replace the battery if the electrolyte is either slushy 
or frozen. A battery with this condition, depending on 
the severity of the freeze, may accept and retain a 

charge and even perform satisfactorily under a load test. 
However, after 120 to 150 days in service, a reduction in 

capacity and service life will become apparent as the 
individual plates lose their active material. 

CAUTION: Do not attempt to charge or use a booster 

on a battery with frozen electrolyte as it may cause the 
frozen battery to explode. 

Freezing Temperature Chart 

Specific Gravity 

(Corrected to 80° F) 
Freezing Temperature 

1.270 — 84°F 
1.250 —i629°F 
1.200 — 16°F 

1.150 + 05°F 
1.100 + 19°F 

60339 

Battery Storage 

All automotive wet batteries will discharge slowly 
when stored. Batteries discharge faster when warm 
than when cold. For example, at 100°F (37.8°C), a nor- 
mal self-discharge of 0.0024 specific gravity per day 
could be expected. At 50°F (10°C), a discharge of 0.0003 
specific gravity would be normal. Refer to Self-Dis- 
charge Rate chart. 

Before storage, clean the battery case with a baking 
soda solution and wipe the case dry. When storing a 
battery, charge fully (no change in specific gravity after 
three readings taken one hour apart) and then store in 
as cool and dry a place as possible. 

Fully charge a stored battery before putting it into 

service. Refer to Replacement for installation 
procedures. 

Self-Discharge Rate Chart 

Approximate Allowable Self-Discharge 

Per Day For First Ten Days 

(Specific Gravity) 

Temperature 

100°F (37.8°C) 
80°F (26.7°C) 
50°F (10°C) 

0.0024 points 

0.0009 points 

0.0003 points 

60338 

CHARGING 

Discharge Chemical Action 

A cell is discharged by completing an external circuit 

such as cranking a starter motor. Sulfuric acid, acting 
on both positive and negative plates, forms a new chem- 

ical compound called lead sulfate. The sulfate is supplied 
by the acid solution (electrolyte). The acid becomes 
weaker in concentration as the discharge continues. The 
amount of acid consumed is in direct proportion to the 
amount of electricity removed from the battery. When 
the acid in the electrolyte is partially used up by com- 
bining with the plates and can no longer deliver elec- 

tricity at a useful voltage, the battery is said to be 
discharged. 

The gradual weakening of the electrolyte in propor- 
tion to the electricity delivered allows the use of a hydro- 
meter to measure how much unused acid remains with 

the water in the electrolyte. This information then can 

be used to determine approximately how much electrical 
energy is left in each cell. 

Charge Chemical Action 

The lead sulfate in the battery is decomposed by pass- 
ing a current through the battery in a direction opposite 
to that of the discharge. The sulfate is expelled from the 
plates and returns to the electrolyte, gradually restoring 
it to its original strength. Hydrogen and oxygen gases 
are given off at the negative and positive plates as the 
plates approach the fully charged condition. This is 
caused by an excess of charging current not totally ac- 
cepted by the plates. A perforated filler and a relief 
valve in each cap relieve excess gases. 

Dry Charge Battery 

WARNING: Before activating a dry-charged battery, 
carefully read the instructions and poison/danger warn- 
ing on the electrolyte carton. 

Do not remove vent seals until battery is to be acti- 
vated. Once the vent seals are removed, the battery 
must be activated immediately. Discard vent seals after 
removal. 
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Activation Procedure 

(1) Fill each cell with battery electrolyte to bottom 
of vent well, observing handling precautions listed on 
electrolyte carton. 

(2) After cells are filled, tilt battery from side to 
side to release air bubbles. 

(8) Recheck electrolyte level in each cell and add as 

necessary. 

NOTE: Uneven filling of cells will affect the battery 
capacity and service life. 

(4) Install vent caps supplied with battery. 
(5) Check battery case for leakage to make sure no 

damage occurred in handling. 
(6) Boost charge for 15 minutes at 30 amps or slow 

charge until battery is gassing freely. 

(7) Install battery in car. 

NOTE: Since the apparent state of charge of the bat- 
tery as indicated by a hydrometer is depressed for the 
first few cycles, load testing is the only valid test at the 
time of activation. Hydrometer testing may be used 
after the battery has been cycled in service. 

The specific gravity of a newly installed AMC battery 
will be approximately 1.225 (40.010). The specific grav- 
ity will normally rise to 1.250 to 1.265 after a few days in 
service. 

NOTE: Electrolyte is made up of sulfuric acid and pure 
water. Approximately 35 percent by weight or 24 per- 

cent by volume is acid. 

CAUTION: Never add pure acid to a battery. 

Slow Charge 

Slow charging is the preferred method of recharging a 
battery. The slow charge method may be safely used, 
regardless of charge condition of the battery, provided 
the electrolyte is at the proper level in all cells and is not 
frozen. 

CAUTION: Do not attempt to charge or use a booster 
on a battery with frozen electrolyte as it may cause the 
frozen battery to explode. 

The normal charging rate for a battery is one amp per 
positive plate per cell. For example, a 54-plate battery 
has nine plates per cell (54 plates divided by 6). There is 
always one more negative plate per cell than positive. 
The charging rate should be four amps. A 70-amp hour 
battery has 66 plates or 11 plates per cell. The charging 
rate for this battery would be five amps (5 positive and 6 
negative plates per cell). A minimum period of 24 hours 
is required when using this method. 

A battery may be fully charged by the slow charge 
method unless it is not capable of accepting a full 
charge. A battery is in a maximum charged condition 
when all cells are gassing freely and three corrected 
specific gravity readings, taken at hourly intervals, in- 

dicate no increase in specific gravity. 

Fast Charge 

CAUTION: Always disconnect the battery cables be- 
fore using a fast charger. 

A battery may be charged at any rate which does not 
cause the electrolyte temperature of any cell to exceed 
125°F (51.7°C) and which does not cause excessive gas- 
sing and loss of the electrolyte. 
A fast charger cannot be expected to fully charge a 

battery within an hour, but will charge the battery 
sufficiently so that it may be returned to service. The 
battery will then be fully charged by the car charging 

system, provided the car is operated a sufficient length 
of time. 

Booster Charge 

The correct method for starting a car with a dis- 
charged battery requires either a portable starting unit 
or a booster battery. When using either method, it is 
essential that connections be made correctly. 
When using a portable starting unit, the voltage must 

not exceed 16 volts or damage to the battery, alternator, 

or starter may result. Because of the accompanying high 
voltage, a fast charger must not be used for booster 

starting. 

WARNING: Battery action generates hydrogen gas 

which is flammable and explosive. Hydrogen gas is pre- 
sent within a battery at all times even when a battery is 
in a discharged condition. Keep open flames and sparks 
(including cigarettes, cigars, pipes) away from the bat- 
tery. Always wear eye protection when working with a 

battery. 

WARNING: During cold weather, if fluid is not visible 
or ice is evident, do not attempt to jump-start as the 
battery could rupture or explode. The battery must be 
brought up to 40°F (4.4°C) and water added if necessary 

before it can be safely jump-started or charged. 

(1) Remove vent caps from booster battery and 

cover cap openings with moist cloth. 

CAUTION: If the car is being jump-started by a bat- 
tery in another car, the cars must not contact each 

other. 

(2) Connect a jumper cable between positive posts 
of batteries. Positive post has “+” stamped on it. POS is 
also embossed on battery cover in 1/8-inch letters adja- 
cent to battery terminal. 
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BATTERY DIAGNOSIS AND REPAIR SIMPLIFICATION (DARS) CHART 
Note: Refer to Chapter A — General Information for details on how to use this DARS chart. 

PROBLEM: ENGINE WILL NOT CRANK Chart 1 

STEP SEQUENCE RESULT 

CHECK FOR: 

@ LOOSE | @ LOOSE 
>! se ALTERNATOR 

(a2) DRIVE BELT 

@ LOOSE 2 
CONNECTION 

REPAIR OR REPLACE 
“ae DEFECTIVE es IF NECESSARY 

CABLE “SS 

@ DAMAGED 

CASE @ LOOSE 
OR HOLDDOWN 
COVER 

@ CHECK ELECTROLYTE LEVEL TOO LOW FOR SPECIFIC GRAVITY 
ELECTROLYTE LEVEL AND SPECIFIC TEST — ADD WATER. CHARGE BATTERY FOR 10 MIN. 
GRAVITY IN EACH CELL AND RECORD AT 20 AMPS. MEASURE SPECIFIC GRAVITY. 
READINGS. 

AVERAGE SPECIFIC GRAVITY 1.225 OR MORE 
CELL READINGS EQUAL WITHIN .050 

REPLACE 

BATTERY 

AVERAGE SPECIFIC GRAVITY 1.225 OR MORE 
BUT CELL READINGS VARY .050 OR MORE 

AVERAGE SPECIFIC GRAVITY BELOW 1.225 

@ CONNECT BATTERY CHARGER AND VOLTMETER 

@ CHARGE BATTERY FOR 3 MINUTES AT 40 AMPS 

@ AT THE END OF 3 MINUTES READ VOLTMETER 

WHILE CHARGER IS STILL CHARGING 

VOLTAGE IS 15.5 OR LESS 

SY) REPLACE G 
BATTERY 

VOLTAGE ABOVE 15.5 
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STEP 

@ CLEAN BATTERY POST AND 
CABLE ENDS 

@ CONNECT HEAVY LOAD TESTER 
@ DETERMINE HEAVY LOAD 
FROM CHART 

@ ADJUST TESTER TO LOAD 
@ HOLD LOAD FOR 15 SECONDS 
@ READ VOLTMETER 

ENGINE DOES 
NOT CRANK 

SEQUENCE 
CHARGE BATTERY AS INDICATED IN CHART, AFTER 
CHARGE IS COMPLETED, RECHECK SPECIFIC GRAVITY. 

SPECIFIC GRAVITY (AMPS) 

fesstaav vas | 8 | 
Pie 10 8 [wo 
Paver [= 

Ox) 
AVERAGE SPECIFIC GRAVITY 1.225 OR MORE 
BUT CELL READINGS VARY .050 OR MORE 

1.175 TOMits9 

RESULT 

12 HOURS 

1.200 TO 1.224 

AVERAGE SPECIFIC GRAVITY 1.225 OR MORE 
CELL READINGS EQUAL WITHIN .050 

REPLACE 

BATTERY 

HEAVY LOAD OUTPUT TEST 

BATTERY 

COLOR 
CODE 

RESERVE 
CAPACITY 

(MINUTES) 

@ VOLTAGE READING 
9.6 OR MORE 

@ VOLTAGE READING 
LESS THAN 9.6 

REPLACE 

BATTERY 

PERFORM 
STARTER 
DIAGNOSIS 
IN 
STARTER 
CHAPTER 

60780B 
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(3) Connect one end of second jumper cable to nega- 

tive terminal of booster battery. NEG is embossed on 

battery cover in 1/8-inch letters adjacent to battery 
terminal. Make certain clamps are making good contact. 
DO NOT CONNECT OTHER END OF JUMPER 
CABLE TO NEGATIVE TERMINAL OF DIS- 
CHARGED BATTERY. Connect to a screw, bracket or 
nut on engine. Do not connect jumper to carburetor, air 

cleaner or fuel line. Keep cables clear of belts and 
pulleys. 

(4) When engine starts, remove jumper cables. Dis- 
connect clamp on engine first. 

(5) Discard cloth used to cover cap openings because 
it has been exposed to sulfuric acid. 

(6) Install vent caps. 

TESTING 

General 

NOTE: A complete battery test includes cleaning the 
top of the battery case, cleaning terminals and cable 
clamps, and performing hydrometer and heavy load 
tests. 

The condition of a battery may be determined from 
the results of two tests—state of charge (hydrometer 
test) and ability to deliver current (heavy load test). 

Perform the hydrometer test first. If specific gravity 
indicates less than 1.225, charge the battery before fur- 
ther testing. A battery which does not accept a charge is 
defective and no further testing is required. 

NOTE: A sulfated battery may require an overnight 
slow charge to determine if the sulfation is light enough 
to be broken down by a charge. 

A battery which is over 75 percent charged and does 
not pass the heavy load test is defective. 

In rare cases where a battery goes dead and no appar- 
ent cause can be found, fully charge the battery and 
allow it to stand on a shelf for three to seven days to 
determine if self-discharge is excessive. The Self-Dis- 
charge Rate chart shows allowable self-discharge for the 
first ten days of standing after a battery has been fully 
charged. A battery is fully charged when all cells are 
gassing freely and three corrected specific gravity read- 
ings, taken at hourly intervals, indicate no increase in 
specific gravity. 

Hydrometer Test 

NOTE: Periodically disassemble the hydrometer and 
wash components with soap and water. Inspect the float 
for possible ieaks. If the paper inside has turned brown, 
the float is defective. 

Before testing, visually inspect the battery for any 
damage (broken container, cover, loose post, etc.) that 
would make the battery unserviceable. To read the hy- 

drometer correctly, position the top surface of the elec- 
trolyte in the hydrometer at eye level (fig. 1D-3). 
Disregard the curvature of the liquid where the surface 
rises against the float due to surface tension. Draw in 
only enough electrolyte to keep the float off the bottom 
of the hydrometer barrel with the bulb released. Keep 
the hydrometer in a vertical position while drawing in 
liquid and taking the reading. Be careful when inserting 
the tip of the hydrometer into the cell to avoid damage 
to separators. Broken separators could result in pre- 
mature battery failure. 

DISREGARD 

SLIGHT 
BARREL CURVATURE 

FLOAT 

THERMOMETER 

42143 

Fig. 10-3 Hydrometer and Proper Method of Reading 

Hydrometer floats are generally calibrated to indicate 
correctly at only one fixed temperature, 80°F. When 
taking a reading at any other temperature, a correction 
factor is required. The correction factor is approx- 
imately 0.004 specific gravity, referred to as 4 points of 
gravity. For each 10°F above 80°F, add 4 points. For 
each 10°F below 80°F, subtract 4 points. Always correct 
the readings for temperature variation. Test the specific 
gravity of the electrolyte in each battery cell. 
Example: A battery is tested at 10°F and has a spe- 

cific gravity of 1.240. The actual specific gravity is found 
as follows: 

Number of degrees above or below 80°F equals 70 
degrees (80° -10 degrees). 

70° divided by 10° (each 10° difference) equals 7. 
7 x 0.004 (temperature correction factor) equals 

0.028. 
Temperature is below 80° so temperature correction 

is subtracted. 
Temperature corrected specific gravity is 1.212 

(1.240 minus 0.028) 
A fully charged battery should have a specific grav- 

ity of 1.250 to 1.265. : 
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Specific Gravity 

Specific Gravity 

State of Charge (Cold and Temperate Climates) 

Fully Charged 1.265 

75% Charged 1-225 

50% Charged 1.190 

25% Charged 1.155 

Discharged 1.120 

60340 

If the average specific gravity of all cells is above 

1.225, but the variation between cells is more than 50 
points (0.050), the battery is unserviceable. Remove the 
battery from the car for further testing. 

If the average specific gravity of one or more cells is 

less than 1.225, recharge the battery at approximately 5 
amperes until 3 consecutive hourly readings are 
constant. 

At the end of the charge period, if the cell variation is 
more than 50 points (0.050), replace the battery. 
When the specific gravity of all cells is above 1.225 

and variation between cells is less than 50 points, the 
battery may be tested under load. 

Heavy Load Test 

NOTE: The following instructions refer to Amserv 
Battery-Alternator-Regulator Tester, Model 21-807. 

(1) Before performing heavy load test, battery must 
be fully charged. Refer to Slow Charge. 

(2) Turn carbon pile knob of battery tester to OFF 

position (fig. 1D-4). 
(8) Turn selector knob to AMP position. 

(4) Connect test leads as shown. 

150 amperes for 75 minute reserve capacity 
180 amperes for 95 minute reserve capacity 
190 amperes for 110 minute reserve capacity 
230 amperes for 135 minute reserve capacity 

(6) Maintain load for 15 seconds. Turn selector 
switch to VOLTS, and read scale. 

If the the voltmeter reading was 9.6 volts or higher 
with the battery temperature at a minimum of 70°F, the 
battery has good output capacity. If less than 9.6 volts, 
replace the battery. 

SELECTOR 

KNOB 

CARBON 
PILE 

KNOB 

OO OO.0-9 
42144 

(5) Turn carbon pile knob clockwise until ammeter 

reading indicates as follows: Fig. 1D-4 Heavy Load Test 

Battery Specifications 
Rating Optional Batteries 

232-258-304 Engines FReservenshet rs alae ee ea ete ae Se 95 min 

RROSEIVE! rans nus eaccs vce waar ue ns eh Ja Spe gL 7) ieargta oe 75 min ICE Pons CR emOne Sacereme 66 

Plates... 275% sPiteel 0 6 Res eae ww ee PS 54 RROSQIVG™ Tt ts cs Sheri cre cc ee ss te eae: Same 110 min 

360 Engines Platest:. At See 2 BR AAR eRe. 66 

REServVel. «: Cmte <eeedeehid ces ae ia Cae os teem rs 95 min RULING Be Ef Chait, Cation i> Cece A GOR REE mas cok Cole ae *135 min 

Platesierrercitecae ST CRE) oo eva yah cules 4 cher ee 66 Plates: co cecil WR nee oS ces Waa abe Re 66 

*Fleet and Dealer Option 70053 

Torque Specifications 

Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 

Metric (N-m) USA (in.lbs.) 

Service In-Use Service In-Use 

Set-To Recheck Set-To Recheck 

Torque Torque Torque Torque 

Battery BOxeSCrew? 5 site ces aie coe ese cos «ors ROR OmEODCE TI eEs «crm emer fe 16 14-20 145 125-175 

BatterviGable;Glampy aitiwer is 3 Sees ciency + cactus uae 8 Gls SG) siete: wie 8 = 75 = 

Battery Holddown Screws (except Gremlin and Concord with 50 amp and Pacer) . . . 7 6-10 65 50-90 

Battery Holddown Screw (Gremlin and Concord with 50 amp and all Pacer). 2.00.) 15 12-18 135 110-160 

All Torque values given in newton-meters and inch-pounds with dry fits unless otherwise specified. Refer to the Standard Torque Specifications and 

Capscrew Markings Chart in Section A of this manual for any torque specifications not listed above. Per 
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GENERAL 

The Delco 10-SI series charging system is a negative- 
ground system consisting of three main components: an 
alternator, a regulator and a battery. It is used on all 
four- and six-cylinder engines. The non-adjustable regu- 

lator is a solid-state device and is mounted inside the 
alternator housing. 

Available alternators are rated at 37, 55 and 63 
amperes. 

COMPONENTS 

Alternator 

The alternator (fig. 1E-1) is belt-driven by the engine. 
Its major components are front and rear housings, sta- 

tionary windings (stator), rotating field windings (rotor) 
and rectifying diodes. 

The rotor assembly is supported in the drive end hous- 
ing by a ball bearing and in the slip ring end housing by 

a roller bearing. These rotor bearings are manufactured 
with adequate lubricant and do not require periodic 
service. Two brushes carry current through the two slip 

rings to the field coil mounted on the rotor and provide 
service-free operation. The alternator assembly requires 

no periodic adjustments or maintenance. 

The stator windings are assembled on the inside of a 

laminated core that forms part of the alternator frame. 

A rectifier bridge connected to the stator windings con- 
tains six diodes (three positive and three negative) 
molded into an assembly which is connected to the sta- 
tor windings. The rectifier bridge changes the stator AC 
voltage to DC voltage which appears at the output ter- 

minal. The blocking action of the diodes prevent battery 
discharge through the alternator. 

The diode blocking action eliminates need for a con- 

ventional cutout relay. Alternator field current is sup- 

plied through a diode trio which is also connected to the 
stator windings. 

A capacitor, or condenser, mounted in the end housing 
protects the rectifier bridge and diode trio from high 
voltages and suppresses radio noise. 

Voltage Regulator 

The voltage regulator utilizes an integrated circuit to 
regulate current supplied to the alternator field. All 
regulator components are enclosed in a solid mold, and 
this unit along with the brush holder assembly is at- 
tached to the rear housing. The voltage regulator is not 
adjustable. 
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SLIP RING 
END FRAME DRIVE END 

FRAME LUA, 

ee 

> 

—-e 
BEARING | 

STATOR 

NO. 2 TERMINAL 

BATTERY 
TERMINAL 

VOLTAGE 
ASSEMBLY REGULATOR 

i ae TEST HOLE 

VIEWA VIEW B 

Fig. 1E-1 Delco 10-SI Series Alternator oer 

OPERATION Voltage Output 

When the rotor starts turning, AC voltage is gener- 

ated in the stator windings. The diode trio converts some 
General of this to DC field current which flows through the field, 

Charging of the battery is accomplished by supplying 
current directly from the alternator output terminal 
(heavy red wire) to the battery, using the starter sole- 
noid as a junction point. The positive battery cable joins 
the heavy red wire at the solenoid. The alternator is 

grounded to the engine to complete the return circuit to 
the negative side of the battery. The amount of charge 
the battery receives depends upon the state of charge 
and internal condition of the battery, proper operation 
of the voltage regulator and the amount of current being 
consumed by electrical loads such as heater blower mo- 
tor, lamps and rear window defogger. 

Energizing the System 

When the ignition switch is turned to the ON position 
(fig. 1E-2), current from the battery flows through the 

indicator lamp and 15-ohm resistance wire to the alter- 
nator No. 1 terminal, through resistor R1, diode D1, and 
the base-emitter of transistor TR1 to ground, then back 
to the battery. This turns transistor TR1 ON and cur- 
rent flows through the alternator field coil and TR1 back 
to the battery. The indicator lamp then lights. 

TR1, and then through the grounded diodes in the recti- 
fier bridge back to the stator. The six diodes in the 
rectifier bridge change the stator AC voltage to DC 
voltage which appears between ground and the alterna- 
tor BAT terminal. As alternator speed increases, cur- 
rent is provided for charging the battery and operating 
electrical accessories. The same voltage also appears at 
the BAT and No. 1 terminals, and the indicator lamp 

goes out, indicating that the alternator is producing 
voltage. 

Regulation 

The No. 2 terminal on the alternator is always con- 

nected to the battery, but the discharge current is lim- 

ited to a negligible value by the high resistances of R2 
and R8. As the alternator speed and voltage increase, 
the voltage between R2 and R8 increases and causes 
zener diode D2 to conduct. Transistor TR2 then turns 
ON and TR1 turns OFF. With TR1 OFF, the field cur- 
rent and system voltage decrease, and D2 then blocks 
current flow, causing TR1 to turn back ON. The field 
current and system voltage increase. This cycle repeats 
many times per second to limit the alternator voltage to 
a preset value. 
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Fig. 1E-2 Charging System Schematic 

Capacitor Cl provides voltage continuity across R3, 
R4 prevents excessive current through TR1 at high tem- 
peratures, and D3 prevents high induced voltages in the 
field windings when TR1 turns OFF. Resistor R2 is a 

thermistor which causes the regulated voltage to vary 
with temperature, thus providing the optimum voltage 
for charging the battery. 

TROUBLESHOOTING 

Close adherence to the following procedures in the 
order presented will lead to the location and correction 
of charging system defects in the shortest possible time. 

To avoid damage to the electrical equipment, always 
observe the following precautions: 

* Do not polarize the alternator. 
* Do not short across or ground any of the terminals 
in the charging circuit except as specifically 
instructed. 

* NEVER operate the alternator with the output ter- 
minal circuit open and No. 1 and No. 2 terminals 
connected to the alternator. 

e Make sure the alternator and battery have the same 

ground polarity. 

e When connecting a charger or a booster battery to 
the vehicle, connect negative to negative and positive 

to positive. 

Trouble in the charging system is indicated by one or 
more of the following conditions: 

¢ Faulty indicator lamp operation. 
e An undercharged battery, evidenced by slow crank- 
ing and low specific gravity readings. 

eAn overcharged battery, evidenced by excessive 
water usage. 

Before making any electrical checks, perform a visual 

inspection of all charging system components and 
wiring. 

Visual Inspection 

Check for clean and tight cable connections at the 
battery posts, engine block, and starter solenoid. Check 
for corrosion and loose wire connections at the alterna- 
tor, starter motor solenoid, and the alternator voltage 

regulator. Inspect all wiring for cracked or broken in- 

sulation. Be sure alternator mounting bolts are tight 

and unit is properly grounded. Inspect the fluid level in 
the battery and add water if necessary. Check for loose 
alternator drive belt. 

Alternator Noise 

Alternator noise is usually caused by one of the fol- 
lowing conditions: 

¢ Loose mounting screws. 

¢ Loose or misaligned pulley. 
¢ Worn or dirty bearings. 
¢ Out-of-round or rough slip rings. 
¢ Defective brushes. 
* Shorted rectifier diode (indicated by high-pitched 
whine). 

Noise from the cooling system can also sound like 
alternator noise. Disconnect and plug the heater hoses to 
eliminate the possibility of the alternator bracket acting 
as a sounding board for heater core noises. 

Indicator Lamp Diagnosis 

For a complete diagnosis of faulty indicator lamp 
operation, refer to Chapter 1L—Power Plant 
Instrumentation. 

Overcharged-Undercharged Battery 

For battery overcharged-undercharged diagnosis, re- 
fer to DARS Charts 1 and 2. 
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FOUR- AND SIX-CYLINDER CHARGING SYSTEM DIAGNOSIS AND REPAIR SIMPLIFICATION (DARS) CHARTS 
Note: Refer to Chapter A — General Information for details on how to use this DARS chart. 

PROBLEM: BATTERY UNDERCHARGED 

ADJUST TENSION TO 

90-115 LBS. 
REPLACE IF NECESSARY 

MAKE SURE NO 

ACCESSORIES 

ARE ON, 

IGNITION OFF, 

DOORS CLOSED, 

UNDER HOOD 

ALTERNATOR LIGHTS DIS- 

BELT CONNECTED 

CONNECT TEST 

LIGHT BETWEEN 
CABLE AND 
BATTERY POST TRACE AND CORRECT 

CONTINUOUS 

DRAIN ON BATTERY 

RECONNECT 

NEGATIVE 

CABLE 

CONNECT 
JUMPER 

(-) TERMINAL 
AND GROUND 

IF READING IS 

WITHIN .5 VOLT OF 

VOLTAGE AT ALTERNATOR 

IF READING IS NOT 
VOLTAGE WITHIN .5 voLT OF 

READING A 
oy ae ALTERNATOR, 

7 CHECK FOR BATTERY- 
best TO-ALTERNATOR 
CRANKING CIRCUIT RESISTANCE 

SEQUENCE 
DISCONNECT 

NEGATIVE 

CONNECT TEST 

LIGHT BETWEEN 
CABLE AND 
BATTERY POST 

OFF—NO 

DRAIN ON 

BATTERY 

TEST LIGHT ON 

CONNECT 

VOLTMETER 
(+) TERMINAL 

AND GROUND NEEDLE ABOVE 

Ca) 9.0V 

CRANK ENGINE 
LONG ENOUGH — ssa ie 

FOR STABILIZED 

READING 

TEST BATTERY 

USING BATTERY 

LOAD TEST 

PROCEDURE 

BATTERY OK. 
CHARGE AS 
SPECIFIED BY 

BATTERY 

NOT OK 

TEST LIGHT 

Chart 1 

RESULT 

70137A 
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STEP SEQUENCE RESULT 
REPLACE 

BATTERY 

CONNECT —— 

VOLTMETER 

ACROSS 

PLACE CARBURETOR 

ON HIGH STEP 

FAST IDLE CAM J 

RECORD 

READING 

CS 

START ENGINE. 

DO NOT TOUCH 

ACCELERATOR 
PEDAL 

DISCONNECT 

COIL JUMPER 

IF VOLTAGE IS 
LOWER THAN 
PREVIOUS 
READING (STEP 6) 

HEADLIGHTS-HI 

A/C — HI 

TURN ON 

ACCESSORIES RADIO 
IF VOLTAGE IS 

CHECK HIGHER THAN 
VOLTAGE PREVIOUS 
READING READING (STEP 6) 

BLOWER-TYPE 
DEFOGGER \| #8 

CHECK IF METER 

VOLTAGE READS 
READING UNDER 12.5V 

TURN OFF IF METER 
ACCESSORIES READS 

_— OVER 15.5V 

WAIT UNTIL UPPER 

RADIATOR INLET AND 

IS HOT 

VOLTMETER 

NEEDLE STOPS 
IF METER 

READS 12V TO 

15.5V SEE NOTE 

IF VOLTAGE IS 
HIGHER THAN 
PREVIOUS 

READING (STEP 6) 
GROUND 
ALTERNATOR. CHECK 

IF VOLTAGE IS TOUCH SCREW- VOLTAGE 
DRIVER TO TAB READING LOWER THAN 
AND ALTERNATOR PREVIOUS 
BODY READING (STEP 6) 

REPLACE 

VOLTAGE REGULATOR 

OVERHAUL 

ALTERNATOR 

NOTE: IF NOTHING HAS BEEN FOUND, EXPLAIN TO OWNER THAT EXCESSIVE IDLING, AND SLOW OR SHORT DISTANCE DRIVING WITH ALL ACCESSORIES ON, MAY CAUSE HEAVY DRAIN ON BATTERY — RESULTING IN UNDERCHARGED CONDITION. 

701378 
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SEQUENCE 

PERFORM BATTERY 
HEAVY LOAD 

TEST PROCEDURE 

CONNECT 
VOLTMETER 

ACROSS 
BATTERY 

Sef 

WAIT UNTIL UPPER 

RADIATOR INLET 

ff IF 

GROUNDED 

CHECK FOR 
GROUNDED 
BRUSH LEAD 
CLIP 

IF NOT 
GROUNDED 

CHECK FOR SHORTED FIELD 
WINDINGS AS CAUSE OF 
VOLTAGE REGULATOR 
FAILURE OHMMETER 

PROBLEM: BATTERY OVERCHARGED 
(USES TOO MUCH WATER) 

VOLTMETER 
D NEEDLE STOPS 

REPAIR 

SHORTED 

Chart 2 

RESULT 

BATTERY nein 
NOT OK BATTERY 

PLACE CARBURETOR 
ON HIGH STEP 

FAST IDLE CAM 

START ENGINE. 

DO NOT TOUCH 

ACCELERATOR 
PEDAL 

CHECK READING 
VOLTAGE 1s 
READING 12.5v to 15.5V 

READING 
IS NOT 

12.5V to 15.5V 

REPLACE 
VOLTAGE REGULATOR 

70137C 
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Alternator Leakage 

If the alternator is suspected of discharging the bat- 
tery because of excessive leakage, perform the following 

procedure. A bulb socket with jumper wires attached 
and a No. 158 bulb are required. 

(1) Disconnect battery lead to alternator. 

(2) Connect No. 158 bulb in series with battery lead 
and alternator output terminal. Bulb should not light. If 
bulb lights (even dimly), replace rectifier bridge. 

(8) Disconnect connector from No. 1 and 2 termi- 
nals of alternator. 

(4) Connect No. 158 bulb in series with No. 1 termi- 

nal at alternator and the battery positive post. Bulb 
should not light. If bulb lights (even dimly), test diode 
trio. If diode trio is not defective, replace voltage 
regulator. 

(5) Connect No. 158 bulb in series with No. 2 termi- 

nal at alternator and battery positive post. Bulb should 
not light. If bulb lights (even dimly), replace voltage 
regulator. 

TESTING—OFF CAR 

Rotor Short-to-Ground Test 

Before performing this test, remove rotor and front 
housing assembly from stator and rear housing assem- 
bly. Refer to Disassembly for procedure. The test may 
be performed with an ohmmeter set to the 1000 scale or 
with a 110-volt test lamp. 

Hold one test lead to rotor shaft and touch other lead 
to one slip ring (fig. 1-3), Repeat with other slip ring. In 

each case, the ohmmeter should indicate infinity (no 
needle movement) or the test lamp should not light. 

Test Results 

If ohmmeter indicates other than infinity or test lamp 
lights, a short to ground exists. Check soldered con- 
nections at slip rings to be sure they are secure and not 
grounding against rotor shaft, or that excess solder is 
not grounding rotor coil. Replace rotor if damaged. 

Rotor Open Test 

Before performing this test, remove rotor and front 
housing assembly from stator and rear housing assem- 
bly. Refer to Disassembly for procedure. The test may 
be performed with an ohmmeter set to the 1 scale or 
with a 110-volt test lamp. 

Touch one test lead to one slip ring and other test lead 
to other slip ring (fig. 1E-4). Ohmmeter should indicate 
2.2 to 3.0 ohms or test lamp should not light. 

Test Results 

If ohmmeter reading is infinite or test lamp fails to 
light, the rotor winding is open. 

OHMMETER 

SET SELECTOR 
AT 1000 

70155 

Fig. 1E-3 Rotor Short-to-Ground Test 

OHMMETER 

70156 

Fig. 1E-4 Rotor Open Test 

Rotor Internal Short Test 

Before performing this test, remove rotor and front 
housing assembly from stator and rear housing assem- 
bly. Refer to Disassembly for procedure. This test is 
performed with a 12-volt battery and an ammeter. 

Connect battery and ammeter in series with slip rings 
(fig. 1E-5). The field current at 12 volts and 80°F should 
be between 4.0 and 5.0 amps. 

Test Results 

Any ammeter reading above 5.0 amps indicates 
shorted windings. 

NOTE: The winding resistance and ammeter readings 
will vary slightly with winding temperature changes. A 
reading below the specified value indicates excessive 
resistance. An alternate method is to check the resist- 
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ance of the field by connecting an ohmmeter to the two 
slip rings. If the resistance reading is below 2.2 ohms at 
80°F, the winding is shorted. If resistance is above 3.0 

ohms at 80°F, the winding has excessive resistance. 

AMMETER 

>| 

12 VOLT BATTERY 70157 

Fig. 1E-5 Rotor Internal Short Test 

Stator Short-to-Ground Test 

Before performing this test, remove stator and rear 
housing assembly from rotor and front housing assem- 

bly. Remove stator leads from rectifier terminals. Refer 
to Disassembly for procedures. The test may be per- 
formed with an ohmmeter set to the 1000 scale or with a 
110-volt test lamp. 

Touch one test lead to bare metal surface of stator 
core and other test lead to end of one stator lead (1E-6). 

Because all three stator leads are soldered together, it is 
not necessary to test each lead. Ohmmeter should in- 
dicate infinity (no needle movement) or test lamp should 
not light. 

OHMMETER 

SET SELECTOR 

70158 

Fig. 1E-6 Stator Short-to-Ground Test 

Test Results 

If ohmmeter indicates other than infinity or test lamp 
lights, stator is grounded and must be replaced. 

Stator Continuity Test 

Before performing this test, remove stator and rear 

housing assembly from the rotor and front housing as- 
sembly. Refer to Disassembly for procedure. An ohm- 
meter set to the 1 scale is used to perform the tests. 

Touch ohmmeter jeads to two stator leads and note 
reading (fig. 1E-7). Test all stator leads in this manner. 
Equal readings should be obtained for each pair. 

Test Results 

An infinity reading (no needle movement) indicates 

an open winding. Check the neutral junction splice for a 
poor solder connection. Resolder the connection even 
though it looks good. Recheck continuity. If an open still 

exists, replace stator. 

A reading of more than 1 ohm indicates a bad solder 
joint. Check the neutral junction splice. 

OHMMETER 

SET SELECTOR 
AT1 

Fig. 1E-7 Stator Continulty Test 

Stator Internal Short Circult Test 

An internal short (for instance, between adjacent 
windings) is difficult to locate without laboratory test 

equipment. If all other electrical checks are normal and 
alternator fails to supply rated output, shorted stator 
windings are indicated. 

Diode Trio Short Circult Test 

The diode trio is tested in two ways: installed in the 
rear housing and removed from the rear housing. 

NOTE: Do not use high voltage, such as 110-volt test 
lamp, to check the diode trio. 
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Test with Diode Trio Installed 

(1) Before removing diode trio, connect ohmmeter, 

using lowest range scale, from brush lead clip to rear 

housing (fig. 1E-8). 
(2) Reverse lead connections. If both readings are 

zero, check for grounded brush lead clip caused by omis- 

sion of insulating washer, omission of insulating sleeve 
over screw or damaged insulation (fig. 1E-14). 

(3) Remove screw to inspect sleeve. 
If screw assembly is correct and both ohmmeter read- 

ings are the same, replace voltage regulator. 

OHMMETER OHMMETER 

INSULATING 
WASHERS 

RECTIFIER 
BRIDGE 

ATTACHING 
NUTS 70160 

Fig. 1E-8 Rear Housing Assembly 

Test with Diode Trio Removed 

(1) Remove diode trio from rear housing assembly. 

(2) Connect ohmmeter having 1-1/2 volt cell to 
single brush connector and one stator lead connector 

(fig. 1E-9). Observe reading on lowest range scale. 
(3) Reverse leads to same two connectors. 

(4) Replace diode trio if two readings are same. 
Good diode trio will give one high and one low reading. 

(5) Repeat steps 2, 3, and 4 for each of three stator 
lead connectors of diode trio. 

(6) Connect ohmmeter to two connectors. If reading 
is zero, open diode is indicated. Replace diode trio. Re- 
peat test for each combination of stator lead connectors. 

BRUSH CONNECTOR 

OHMMETER 

STATOR LEAD CONNECTORS 
70161 

Fig. 1E-9 Testing Diode Trio 

Rectifier Bridge Test 

The rectifier bridge contains six diodes, three positive 
and three negative. If one diode is defective, the entire 
rectifier bridge must be replaced. 

NOTE: Do not use high voltage, such as a 110-volt test 

lamp, to check this unit. 

(1) Connect ohmmeter to grounded heat sink and 

one of three terminal tabs (fig. 1E-10). Note reading. 
(2) Reverse lead connections to grounded heat sink 

and same terminal tab. Note reading. 

(3) Replace rectifier bridge if both readings are the 
same. 

(4) Repeat steps (1) and (2) for each of the other two 

terminal tabs. 

(5) In the same manner, test between insulated heat 

sink and each of three terminal tabs. 

NOTE: Each combination of terminals tested will give 
one high and one low reading. Do not replace rectifier 
bridge unless at least one pair of readings is the same. 

ALTERNATOR REPLACEMENT 

Removal 

CAUTION: Failure to disconnect battery negative 
cable may result in injury from battery lead at the 
alternator. 

(1) Disconnect battery negative cable. 
(2) Disconnect two-terminal plug and battery lead 

at back of alternator. 
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BRUSH 
HOLDER REGULATOR 

INSULATED 
HEAT SINK 

INSULATING 
WASHER 

GROUNDED 
HEAT SINK 

OHMMETER 70162 

Fig. 1E-10 Testing Rectifier Bridge 

NOTE: On Pacers, the two-terminal plug is removed 
more easily if the mounting and adjusting screws are 
loosened. 

(3) Remove mounting and adjusting screws and 
washers. 

(4) Remove alternator drive belt from alternator 

pulley. Remove alternator from mounting bracket. 

(5) On Pacers with air conditioning and sway bar, 
slide alternator between sway bar and steering gear. See 
figure 1E-11 for proper positioning of alternator to ob- 
tain clearance. 

(1) Install alternator to mounting bracket with 
washers and screws. Tighten screws finger-tight only. 
On Pacers, make electrical connections. 

(2) Install alternator drive belt. 
(8) Tighten belt to specified tension. Refer to Alter- 

nator Belt Adjustment for proper belt tensioning 
procedures. 

(4) Tighten screw at sliding slot bracket to 20 foot- 
pounds (27 Nm) torque. Tighten remaining screws to 30 
foot-pounds (41 Nm) torque. 

STEERING 
GEAR y 

Fig. 1E-11 Pacer Alternator Removal 

(5) Install terminal plug and battery lead to 
alternator. 

(6) Connect battery negative cable. 

ALTERNATOR OVERHAUL 

Disassembly 

CAUTION: As rotor and drive end housing assembly is 
separated from slip ring housing assembly, the brushes 
will fall onto the rotor shaft and come in contact with 
lubricant. Brushes which contact shaft should be 
cleaned immediately to avoid contamination by lubri- 
cant, or they will have to be replaced. 

(1) Scribe marks on alternator case for location 
reference. 

(2) Remove four through-screws, connecting rear 
housing to front housing (fig. 1E-12). 

(3) Separate front housing and rotor assembly from 
stator assembly by prying apart with screwdriver 
placed between stator assembly and front housing. 

NOTE: After disassembly, place a mece of tape over 
the rear housing bearing to prevent entry of dirt and 
other foreign material, and also place a piece of tape 
over the rotor shaft on the slip ring end. Use pressure- 
sensitive tape and not friction tape, which would leave a 
gummy deposit on the shaft. If brushes are to be reused, 
clean with a soft, dry cloth. 

(4) Place rotor in vise and tighten vise only enough 
to permit removal of shaft nut. 

NOTE: Avoid excessive tightening of the rotor in the 
vise as this may cause rotor distortion. 

(5) Alternate pulley nut removal method requires 
use of Allen wrench to hold rotor from turning while 
loosening nut with wrench (fig. 1E-18). 
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1. ROTOR 10. LOCKWASHER 19. CAPACITOR 
2. FRONT BEARING RETAINER 11. PULLEY NUT 20. DIODE TRIO 
3. COLLAR (INNER) 12. TERMINAL ASSEMBLY 21. REAR HOUSING 
4. BEARING 13. RECTIFER BRIDGE 22. THROUGH-BOLT 
5. WASHER 14. REGULATOR 23. BEARING AND 
6. FRONT HOUSING 15. BRUSH ASSEMBLY SEAL ASSEMBLY 
7. COLLAR (OUTER) 16. SCREW 

8. FAN 17. STATOR 
9. PULLEY 

18. INSULATING WASHER 
AJ43105 

Fig. 1E-12 Delco 10-SI Alternator Components 

(6) Remove shaft nut, washer, pulley, fan and 
collar. 

(7) Separate drive end housing from rotor shaft. 
(8) Remove three stator lead attaching nuts and 

washers and remove stator leads from rectifier bridge 
terminals. 

(9) Separate stator from rear housing. 
(10) Remove diode trio lead clip attaching screw and 

remove diode trio. Note that insulating washer on screw 
is assembled over top of diode trio connector. 

(11) Remove capacitor lead attaching screw. 
(12) Disconnect capacitor lead from rectifier bridge. 

(13) Remove rectifier bridge attaching screws and 
battery terminal screw. 

(14) Remove rectifier bridge. Note insulator between 
insulated heat sink and rear housing. 

(15) Remove two brush holder screws and one diode 
trio lead strap attaching screw. Note position of all in- 
sulator washers for assembly (fig. 1E-14). 

(16) Inspect brush holder screws for broken or 
cracked insulation. 

(17) Remove brush holder and brushes. Carefully 
note stack-up of parts for assembly. 

(18) Remove voltage regulator. 
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60132 

Fig. 1E-13 Removing Pulley Nut 

CHECK FOR CRACKED INSULATING 
OR WORN INSULATION WASHER 

CG / INSULATED 
\J SCREW 

Fig. 1E-14 Brush Holder 

(19) Remove front bearing retaining plate screws. 
(20) Press front bearing from front housing with 

suitable tube or collar. 

NOTE: If the bearing is in satisfactory condition, it 

may be reused. 

(21) Press out rear bearing using tube or collar that 
fits inside rear housing. Press from inside of housing 
toward outside. 

NOTE: Replace the bearing in the rear housing if its 
lubricant supply is exhausted. Do not attempt to lubri- 
cate and reuse a dry bearing. 

Cleaning and Inspection 

(1) Clean magnetic poles of rotor by brushing with 
oleum spirits. 

NOTE: Do not clean with degreasing solvent. 

(2) Inspect slip rings for dirt and roughness. Clean 

with solvent. If necessary, slip rings may be cleaned and 

finished with 400 grit or finer polishing cloth. Do not 
use sandpaper. Spin rotor in lathe or other support 
while holding polishing cloth against rings. 

NOTE: When using an abrasive, support the rotor 

while spinning to clean slip rings evenly. Cleaning slip 
rings without support may result in flat spots on slip 
rings, causing brush noise and premature brush wear. 

(8) True rough or out-of-round slip rings in lathe to 

0.002 inch maximum indicator reading. Remove only 
enough material to make rings smooth and round. Fin- 
ish with 400 grit or finer polishing cloth and blow away 
all dust. 

(4) Clean stator by brushing with oleum spirits or 
equivalent. 

NOTE: Do not clean stator in solvent. 

(5) Inspect brush springs for evidence of damage or 

corrosion. Replace springs if there is any doubt about 
their condition 

(6) Inspect brushes for wear or contamination. If 

brushes are to be reused, clean thoroughly with soft, dry 

cloth until completely free of lubricant. 

Assembly 

(1) Fill cavity between retainer plate and bearing 
one-quarter full with Delco-Remy lubricant No. 
1948791, or equivalent. 

NOTE: Do not overfill as this may cause the bearing to 
overheat. 

(2) Assemble bearing and slinger into front housing 
(fig. 1E-15). 

FRONT HOUSING 

BEARING 

SLINGER 

ARMATURE SHAFT 

43111 

Fig. 1E-15 Front Housing Bearing Assembly 
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(3) Press bearing in with use of suitable tube or 

collar that fits over outer race. 

NOTE: Install a replacement retainer plate if the felt 
seal in the retainer plate is hardened. 

(4) Install retaining plate and screws. 

(5) Position housing, collar, fan, pulley and washer 

on rotor shaft and install drive pulley nut. 
(6) Place rotor in vise and tighten only enough to 

permit tightening of pulley nut. 

(7) Alternate method of tightening pulley nut re- 
quires use of Allen wrench to hold rotor from turning 
while tightening nut with wrench (fig. 1E-16). 

(; b) 

G AL 

Fig. 1E-16 Tightening Pulley Nut 

(8) If rear bearing was removed: 
(a) Support inside of rear housing with hollow 

cylinder. 

(b) Place flat plate over bearing and press bear- 

ing into housing from outside. Bearing must be pressed 
flush with outside of housing. 

NOTE: Use extreme care to avoid misalignment or 

placing undue stress on bearing. 

(9) Install replacement bearing seal. Lightly oil lip 
to facilitate installation of rotor shaft. Press seal in with 
lip away from bearing. 

(10) Install springs and brushes into brush holder. 
Brushes should slide in and out of brush holder without 
binding. 

NOTE: [f any of the brush holder assembly parts re- 

quire replacement, replace the entire brush holder as- 

sembly. Individual parts are not serviced. 

(11) Insert straight wooden or plastic toothpick (to 
prevent scratching brushes) into hole at bottom of 
holder to retain brushes. 

(12) Install voltage regulator. 
(13) Attach brush holder into rear housing, carefully 

noting stack-up of parts (fig. 1E-14). Allow toothpick to 
protrude through hole in rear housing. 

(14) Install diode trio lead strap attaching screw and 

washer. 

(15) Securely tighten remaining two brush holder 
screws. 

(16) Position rectifier bridge to rear housing with 
insulator between insulated heat sink and rear housing. 

(17) Install rectifier bridge attaching screw and bat- 

tery terminal screw. 
(18) Connect capacitor lead to rectifier bridge and 

tighten securely. 

(19) Position diode trio to end housing. 

(20) Install diode trio lead clip screw, making sure 

insulating washer is over top of diode trio connector. 

(21) Install stator to rear housing. 

(22) Attach stator leads to rectifier bridge terminals. 

Secure with washers and nuts. 
(23) Before assembling rotor and front housing as- 

sembly to stator and rear housing assembly, remove 
protective tape and make sure that bearing surface of 

shaft is perfectly clean. 

(24) Position front housing and rear housing to- 
gether, aligning scribe marks. 

(25) Install through-screws and securely tighten. 

(26) Remove toothpick from brush holder assembly. 

DRIVE BELT ADJUSTMENT 
If a belt has been in service for some time, inspect for 

general condition before attempting an adjustment. If it 
is severely cracked or oil-soaked, replace it. 

(1) Install Belt Strand Tension Gauge J-23600 on 
longest accessible span, midway between pulleys (fig. 
1E-17). Refer to Specifications for proper tension. 

NOTE: When using the gauge on a notched belt, the 

middle finger of the gauge should be in the notched 
cavity of the belt. 

(2) If drive belt requires adjustment, refer to Chap- 
ter 1C—Cooling for procedures. 

SF ah NOS ean 

es Oe 

Q 

SS S ~ =f 

ADJUSTING __ RSS 
BOLT » > 

Fig. 1E-17 Checking Belt Tension 
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SPECIFICATIONS 

Four- and Six-Cylinder Charging System Specifications 

Alternator — Four- and Six-Cylinder Engine Voltage Regulator — Four- and Six-Cylinder Engine 

ING 2 LP, . ceter e a al ne ac aos oa Bae ee re Delco-Remy LES eR gi ae, ee RE Ee he! Be ek Delco-Remy 

Rating MGOGGI 2). cud Shaki oes « mG Oe iy cape tole ee Stee Oss 

StanGarGia.cht, acne, tere ae ALGe he an REP eye eee hs 37 amp Type: Sai ae cee ein, aie creas ie eee ses, Seen Solid State 

COOMONAL uc <b Estos bee ek ae we ree eee © wae 55 amp PACISEIMONE, |. Gor i se ee I RO OP UE None 

Optional... SEA ws ee eee LR ne Mee eer ee 63 amp 

Pieldi@urrentam ss cnc che hea col cee ees 4.0 to 5.0 amps at 80°F 70138 
Rotation (Viewing Drivelend) > «0 oe ke cee ore, cece ws Clockwise 

POG Sie eee sce a ae con coor canes, cere 2.62 inches (6.65 cm) 
BeleFension’ s.cte 5 oe 5 aes ae chee 3 mee ook 125-155 pounds, set-to 

90-115 pounds, recheck 

(57-70 kg, set-to 

41-70 kg, recheck) 

Torque Specifications—Four Cylinder 

Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 

Metric (N-m) USA (ft.lbs.) 

Service Service 
Service In-Use Service In-Use 
Set-To Recheck Set-To Recheck 
Torque Torque Torque Torque 

Alternator Front Bracket to: Head Stud) sev sex hes co cues W cereus Reeeays fi ws es 1S 13-17 11 9-13 
Alternator Front Gracket to BeadiNut. 63 eos es tee RR. er i es 19 16-22 14 12-16 
Alternator and Air Pump Rear Bracket Screw... . ... .9s . sn es we ee eww ne 22 19-25 16 14-18 
Alternator Adjusting Bracket and Rear Bracket...............0.000000.% 22 19-25 16 14-18 
AlternatomAdiusting Bracket/Block, J g@eases be a os Wee ss ow ve as 22 19-25 16 14-18 
Alternator Adjusting Bracket Brace to Adjusting Bracket ................. 19 16-22 14 12-16 
Alternator Adjusting Bracket Brace and Rear Bracket ................004. 22 19-25 16 14-18 
ARGINATOMRIVOtat ies. HGiiocs teen Ghai S. cy eeaks Glel ss ab eine Shae * 38 2747 28 20-35 
AlLOCMAtOWAGIUSIIMON Gans, 5 cases, wee oye MI sot cova a) Sint caused © Goat eee Roe ee 24 20-27 18 15-20 

All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 
80713 

Torque Specifications—Six-Cylinder 

Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 

Metric (N-m) USA (ft.Ibs.) 

Service Service 
Service In-Use Service In-Use 
Set-To Recheck Set-To Recheck 
Torque Torque Torque Torque 

Alternator AGustingiGOl cy audiko ack oe ee ole Hn ee wa ee ee 24 20-27 18 15-20 
AlternatonMounting: Strap Bolt Sgix niche aren ie eis frites seem © = ade eee 38 31-41 28 23-30 
AltannatomPivocBoltiormNut i. m tim soca attas « Sor chen e cbs © ois Sse we ee 38 27-47 28 20-35 

All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 

70139 

Special Tools 

J-21008 
CONTINUITY 
LIGHT 

70271 
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GENERAL 

The Motorcraft charging system is a negative ground 

system consisting of three main components: an alterna- 
tor, a regulator and a battery. It is used on all eight- 
cylinder engines. 

Available alternators are rated at 40 and 60 amperes. 

COMPONENTS 

Alternator 

The alternator (fig. 1E-18) is belt-driven by the en- 
gine. Its major components are the front and rear hous- 
ings, the stationary stator windings, the rotating field 
windings (rotor), and six rectifying diodes. Current is 
passed to the rotating field through two brushes 
mounted in the rear housing and two slip rings attached 
to the rotor. 

Voltage Regulator 

The regulator is an electro-mechanical device (non- 
solid state) and nonadjustable. It has two major com- 
ponents: the field relay and the voltage limiter. The field 
relay, which connects the voltage limiter into the sys- 
tem, is energized by the ignition switch. This prevents 
battery drain when the ignition is OFF. The voltage 
limiter is a vibrating type which regulates current ap- 
plied to the field and maintains charging voltage within 
prescribed limits to keep the battery properly charged. 

OPERATION 

General 

Charging of the battery is accomplished by supplying 
current directly from the alternator output terminal 
(heavy red wire) to the battery, using the starter sole- 
noid as a junction point. The positive battery cable joins 
the heavy red wire at the solenoid. The alternator is 
grounded to the engine to complete the return circuit to 
the negative side of the battery. The amount of charge 
the battery receives depends upon the state of charge 
and internal condition of the battery, proper operation 

STATOR TERMINAL 
(BLACK) 

BATTERY 
TERMINAL GROUND 

TERMINAL (RED) Seti 
FIELD TERMINAL 
(ORANGE) 

Fig. 1E-18 Motorcraft Alternator 

of the voltage regulator and the amount of current being 
consumed by electrical loads such as heater blower mo- 
tor, lamps, and rear window defogger. 

Energizing the System 

When the ignition switch is turned to the ON position, 
current flows from the ignition switch through the alter- 
nator indicator bulb (lighting the indicator) and a 15- 
ohm resistance wire to the regulator I-terminal (fig. 1E- 
19). From the I-terminal, current flows through the up- 
per contacts of the voltage limiter to the regulator F- 
terminal. Current passes from the regulator F-terminal 
to the alternator FLD terminal. An insulated brush is 
connected to the FLD terminal and passes current from 
the regulator to a slip ring attached to one end of the 
rotor windings. After passing through the rotor wind- 
ings, current passes through a second slip ring which 
contacts a grounded brush. 

Voltage Output 

The field (FLD) circuit provides current to the rotor 
windings to create a magnetic field. The strength of this 
field is determined by the amount of current supplied by 
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Fig. 1E-19 Charging System Schematic 

the regulator (see Regulator). When the engine is 
started, the rotor is rotated. The rotor magnetic field 

acts on the windings of the stator to produce alternating 

current through electro-magnetic induction. 
The stator is wye-wound around the stator core. One 

end of each winding is connected to a common neutral 

junction. The other end of each winding is connected toa 
pair of diodes. The diodes serve to change the three- 
phase alternating current produced in the stator wind- 

ings into direct current required for the car electrical 
system. This is accomplished by the characteristic of the 
diodes to flow current in one direction only. The positive 
diodes pass current to the alternator BAT terminal 
while the negative diodes pass current flowing in the 
opposite direction directly to ground. In this way, the 
alternating current is changed to direct current and is 
available at the alternator output terminal. 

Regulator 

When the rotor starts turning and output reaches 
about 3 volts at the alternator STA terminal, current 
applied through the regulator S-terminal closes the field 
relay. With the field relay closed, current flows through 
the regulator A-terminal, which puts equal voltage on 

both sides of the indicator lamp bulb, stopping current 
flow and causing the lamp to go out. Current from the 
A-terminal also flows through the relay contacts and 
limiter upper contacts to the rotor. The voltage limiter 
now begins metering current to the rotor field coil to 

maintain desired output voltage. 
The voltage regulator operates through the limiter 

upper contacts when alternator speed is low or when the 

system is under a heavy load. Output voltage is con- 
trolled through the upper contacts which vibrate open 

and closed. When closed, the upper contacts pass the 

maximum allowable current (about 3 amps) to the field. 

When open, field current passes through the 10-ohm 
resistor, which produces a decrease in field current and 

output voltage. When alternator speed is high or the 
system is under a light load, voltage attempts to in- 
crease and the regulator then operates on the voltage 
limiter lower contacts. The increase in voltage causes 

current to pass through the 14-ohm resistor to the volt- 
age limiter pull-in coil (fig. 1E-21). The pull-in coil is 
energized and pulls down the limiter armature, closing 

the lower contacts. With the lower contacts closed, field 

current passes directly to ground which causes the rotor 
field to collapse and voltage output decreases. The de- 
crease in voltage causes the lower contacts to open 
which again applies the field circuit to the 10 ohm 

resistor. 
The voltage limiter operates on the upper contacts, 

the lower contacts, or between contacts. The upper con- 

tacts allow maximum field current to pass to the rotor. 
The lower contacts allow no field current to pass to the 
rotor. When the voltage limiter is between contacts, 

field current is reduced by the 10-ohm resistor. The 

contacts vibrate open and closed many times per second, 
maintaining accurate voltage regulation. 

TROUBLESHOOTING 

The following procedures will lead to the location and 
correction of charging system defect in the shortest 

time. 
To avoid damage to the charging system components, 

always observe the following precautions: 
© Do not polarize the alternator 
¢ Do not short across or ground any of the terminals 
in the charging circuit except as specifically 

instructed 
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¢ Make sure the alternator and battery have the same 

polarity 
e When connecting a charger or a booster battery to 
the car, connect negative to negative and positive to 

positive 

Trouble in the charging system will show up as one or 
more of the following conditions: 

e Faulty indicator lamp operation 

¢ Undercharged battery, evidenced by slow cranking 
and low specific gravity readings 

e Overcharged battery, evidenced by excessive water 
usage 

Before making any electrical checks, perform a visual 
inspection of all charging system components and 
wiring. 

Visual Inspection 

NOTE: A visual inspection is not a substitute for in- 
strument checks. Before evaluating the charging sys- 
tem, perform a hydrometer check of the battery. Refer 
to Chapter 1D—Batteres. 

Check for clean and tight cable connections at the 
battery posts, engine block and starter solenoid. Check 

for cleanliness (no corrosion) and tight wire connections 
at the alternator, starter motor solenoid, and the alter- 

nator voltage regulator. Inspect all wiring for cracked or 
broken insulation. Be sure alternator mounting screws 

are tight and unit is properly grounded. Inspect the fluid 
level in the battery and add water if necessary. Check 
for loose alternator drive belt. 

Alternator Noise 

Alternator noise is usually caused by one of the fol- 

lowing conditions: 
¢ Loose mounting screws 

¢ Loose or misaligned pulley 
¢ Worn or dirty bearings 

¢ Out-of-round or rough slip rings 
© Defective brushes 
¢ Shorted rectifier diode (indicated by high pitched 
whine) 

¢ Bent rotor finger 

Noise from the cooling system can also sound like 
alternator noise. Disconnect and plug the heater hoses to 
eliminate the possibility of the alternator bracket acting 

as a sounding board for heater core noises. 

Indicator Lamp Diagnosis 

For a complete diagnosis of faulty indicator operation, 
refer to Chapter 1L—Power Plant Instrumentation. 

NOTE: An indicator lamp which remains on until high 
engine rpm is reached is characteristic of an open resist- 

ance wire. The open generally occurs at the spliced end 
of the resistance wire. 

Overcharged-Undercharged Battery 

For battery overcharged-undercharged diagnosis, re- 
fer to DARS Charts 1 and 2. Also refer to the Voltage 
Output Load Test and Voltage Output No-Load Test. 

Output Voltage Quick Test 

(1) Connect positive voltmeter lead to positive bat- 
tery post and negative lead to negative post. 

(2) Start engine. Apply load by turning heater or air 
conditioner blower to high speed and headlamps on high 
beam. 

(3) Slowly increase speed to approximately 2000 
rpm. 

(4) Allow voltmeter to stabilize and note indication. 

Compare it to specifications in Output Voltage Chart. 

Test Results 

If voltage output is as specified, charging system is 

operating properly. If voltage is below specifications, 
perform Undercharge Troubleshooting Procedure. If 

voltage is above specifications, perform Overcharge 
Troubleshooting Procedure. 

Voltage Output No-Load Test 

Perform this test, together with the Voltage Output 
Load Test, whenever an overcharging or undercharging 

condition is suspected. Check belt tension, wire and 

cable connections, and battery condition before per- 
forming tests. 

(1) Connect voltmeter positive lead to battery posi- 

tive cable and negative lead to negative cable. 
(2) Be sure that all electrical accessories are turned 

off, including radio and door-operated dome and cour- 
tesy lamps. 

(3) Note battery voltage. 

(4) Start engine and slowly increase speed to ap- 
proximately 1500 rpm. 

(5) Note voltmeter reading. Voltage should in- 
crease, but not more than 2 volts above voltage noted in 
step (8). 

Test Results 

If voltage does not increase, or if increase is within 2- 
volt limit, proceed to Output Load Test. 

If the voltage increases exceeds 2 volts, proceed to 
Overcharge Troubleshooting Procedure. 

Voltage Output Load Test 

(1) Connect positive voltmeter lead to positive bat- 

tery post and negative lead to negative post. 
(2) Be sure that all electrical accessories are turned 

off, including radio and door-operated dome and cour- 
tesy lamps. 

(8) Note battery voltage for use later in test. 
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EIGHT-CYLINDER CHARGING SYSTEM DIAGNOSIS AND REPAIR SIMPLIFICATION (DARS) CHARTS 
Note: Refer to Chapter A — General Information for details on how to use this DARS chart. 

PROBLEM: BATTERY UNDERCHARGED} COIL / 
eens or 

}\ pyr \ 

STEP SEQUENCE RESULT 
DISCONNECT 

CHECK ALTERNATOR NEGATIVE 
DRIVE BELT CABLE 

iN 
S55 R24 

TEST LIGHT 
ON 

CONNECT TEST 
LIGHT BETWEEN 

MAKE SURE NO CABLE AND TEST LIGHT 
ADJUST BELT TENSION ACCESSORIES ARE ON. BATTERY POST OFF—NO 
TO 90-115 LBS. IGNITION OFF. DOORS DRAIN ON 
REPLACE IF CLOSED. UNDER BATTERY 
NECESSARY HOOD LIGHTS 

DISCONNECTED. 

TRACE AND CORRECT 
CONTINOUS DRAIN 
ON BATTERY 

NNE (AFTER CORRECTION 
BATTEE ORBLE REPEAT STEP 1 ABOVE) 

WITH TEST LIGHT TO 
ASSURE ELIMINATION OF 
BATTERY DRAIN 

TURN OFF ALL LIGHTS & ay ; 
ELECTRICAL COMPONENTS ES PERFORM 

= BATTERY TEST. 
RECHARGE OR 
REPLACE IF 
NECESSARY. 

CONNECT NEGATIVE LEAD OF VOLTMETER 
TO NEGATIVE BATTERY CABLE CLAMP 
(NOT BOLT OR NUT). CONNECT POSITIVE LEAD 
OF VOLTMETER TO POSITIVE BATTERY CABLE 
CLAMP (NOT BOLT OR NUT). 

Q : RECORD VOLTMETER 
€ READING 

70105A 



STEP 
DISTRIBUTOR 
TERMINAL 

APPLY PARKING BRAKE 
AND PLACE TRANSMISSION 
IN NEUTRAL 

CONNECT RED LEAD 
OF TACHOMETER TO 
DISTRIBUTOR TERMINAL 
OF THE COIL AND BLACK 
LEAD TO GOOD GROUND 

CHECK 
VOLTAGE 
READING 

SEQUENCE 
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RESULT 

START ENGINE, BRING 
TO NORMAL OPERATING 
TEMPERATURE AND 
ADJUST ENGINE SPEED 
TO 2000 RPM 

IF VOLTAGE 
READING IS LOWER 
THAN STEP 4 

IF VOLTAGE 
READING IS HIGHER 
THAN STEP 4 

AT BATTERY 

TURN SWITCHES OFF 

ADJUST ENGINE SPEED 
TO 1500 RPM 

CHECK FOR PRESENCE OF 
BATTERY VOLTAGE AT THE 
ALTERNATOR BAT TERMINAL 
AND THE REGULATOR PLUG S, 

VOLTAGE LESS THAN 
1V GREATER THAN 
READING TAKEN 
IN STEP 4 

READING 
AT 
BATTERY 

VOLTAGE GREATER THAN 
2V ABOVE READING 
TAKEN IN STEP 4 

VOLTAGE BETWEEN 
1 AND 2V GREATER 
THAN READING 
TAKEN IN STEP 4 

A-TERMINAL VOLTAGE WITHIN 

A TERMINAL IF BATTERY VOLTAGE 
NOT PRESENT, REPLACE 
ALTERNATOR WIRE 

os HARNESS 
\igF > 
thf” yg aes q 

Y. Le 

BATTERY 
TERMINAL 

PERFORM 
ALTERNATOR 
FIELD CIRCUIT 
TEST 

BATTERY VOLTAGE 
PRESENT AT ALTERNATOR 
AND REGULATOR TERMINALS 
AND VOLTAGE NOT 
WITHIN LIMITS 

ALTERNATOR OPERATING 
AT SATISFACTORY LEVEL 

ALTERNATOR NOT 
OPERATING PROPERLY 

70105B 
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STEP SEQUENCE RESULT 

REPAIR OR OVERHAUL 
ALTERNATOR 

IF A FIELD CIRCUIT GROUNDED 
CONDITION WAS FOUND 
TEST RESISTANCE 
OF REGULATOR I 

TERMINAL F 
TERMINAL 

VOLTAGE REGULATOR 
RESISTANCE ZERO 

PERFORM 
VOLTAGE VOLTAGE REGULATOR 
REGULATOR RESISTANCE 10 OHMS 
RESISTANCE 
TEST 

REPLACE NOTE: WHEN REPLACING VOLTAGE REGULATOR, CHECK 
VOLTAGE REGULATOR THE BATTERY, SOLENOID, VOLTAGE REGULATOR AND 

ALTERNATOR WIRING CIRCUIT TO INSURE THAT ALL 
TERMINALS ARE CLEAN AND ALL WIRES IN GOOD CONDITION. 

70105C 
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meet ee i) Ws ok 

aa ’ esd = uf bf 
Note: Refer to Chapter A — General Information for 

j A 
details on how to use this DARS chart. iy a= al vs Vi 

=e | Wy AVY — NS ee =), Z 

oe { \\ 7 
BATTERY Se: ( ee } 

VOLTAGE REGULATOR i IN 

STEP SEQUENCE RESULT 
PERFORM BATTERY HEAVY 
LOAD TEST PROCEDURE 

BATTERY 
NOT OK 

REPLACE 
BATTERY 

BATTERY OK 

CONNECT RED LEAD 
OF TACHOMETER TO 
DISTRIBUTOR TERMINAL 
OF THE COIL AND BLACK 
LEAD TO A GOOD GROUND 

CONNECT NEGATIVE LEAD OF 
VOLTMETER TO NEGATIVE 
BATTERY CABLE CLAMP (NOT BOLT OR 
NUT). CONNECT POSITIVE LEAD 
OF VOLTMETER TO POSITIVE BATTERY 
CABLE CLAMP (NOT BOLT OR NUT). 

CHECK & RECORD 
VOLTAGE READING 

DISTRIBUTOR 

TERMINAL 

TURN OFF ALL 
ACCESSORIES VOLTAGE READING 

LESS THAN 2V 
GREATER THAN 
READING TAKEN 
IN STEP 2 

WHEN NEEDLE ON 
VOLTMETER STOPS MeELGeR Cannone 

START ENGINE,BRING TO MOVING, RECORD MORE TAME CL BINS NORMAL OPERATING VOLTAGE READING. TAMER incre 
TEMPERATURE, AND ADJUST 
ENGINE SPEED TO 1500 RPM 

CLEAN AND TIGHTEN 
CONNECTIONS SECURELY. 
REPEAT STEP 3 

VOLTAGE READING OK 

CHECK GROUND CONNECTION 
STOP ENGINE BETWEEN REGULATOR AND 

ALTERNATOR AND/OR REGULATOR 
TO ENGINE. 

VOLTAGE READING STILL HIGH 
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STEP SEQUENCE RESULT 

DISCONNECT REGULATOR 
WIRING PLUG FROM 
REGULATOR. Ok) 

REPEAT VOLTAGE 
CHECK IN STEP 3 VOLTAGE READING OK 

VOLTAGE READING 
STILL HIGH 

REPLACE VOLTAGE REGULATOR 

CHECK FOR SHORTED 
FIELD WINDINGS 
ON ALTERNATOR & CIRCUIT 
BETWEEN ALTERNATOR 
AND VOLTAGE REGULATOR 

SHORTED REPAIR SHORT 

NOT SHORTED 

70105E 
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Output Voltage 

Ambient Temperature Acceptable 

In Degrees Fahrenheit Voltage Range 

0 to 50 14.8 to 14.1 

50 to 100 14.5 to 13.7 

100 to 150 14.2 to 13.4 

150 to 200 13.8 to 13.1 

60409 

(4) Start engine. Apply load by turning on heater or 
air conditioner blower to high speed and headlamps on 
high beam. 

(5) Slowly increase speed to approximately 2000 
rpm. 

(6) Note voltmeter reading. It should increase at 
least 0.5 volt above that noted in step (3). 

Test Results 

If the voltage increase exceeds 0.5 volt, charging sys- 
tem is operating satisfactorily. 

If the voltage increase is less than 0.5 volt, proceed to 

Undercharge Troubleshooting Procedure. 

Undercharge Troubleshooting Procedure 

(1) Use voltmeter to check for battery voltage at 
BAT terminal of alternator and A-terminal of regulator 

connector. If no voltage is indicated at either terminal, 
replace or repair alternator wire harness and repeat 
output test. 

(2) Disconnect connector from voltage regulator. 

NOTE: Ignition must be in the OFF position. 

(3) Use ohmmeter to check for completed field cir- 
cuit by connecting one lead of ohmmeter to F-terminal 
of regulator and other lead to ground (fig. 1E-20). Ohm- 
meter should indicate 4 to 250 ohms. Reading of less 
than 4 ohms indicates slip ring or brush shorted to 
ground or short in rotor windings. Reading of more than 
250 ohms indicates sticking brushes, dirty slip rings or 
open winding in rotor. 

(4) If grounded field circuit is indicated in step (2), 
voltage regulator may have been damaged by grounded 
field. Check regulator by connecting ohmmeter to regu- 
lator F- and I-terminals. Ohmmeter should indicate no 
resistance. If approximately 10 ohms are indicated, 
regulator must be replaced. 

(5) Repeat output test after correcting grounded 
circuit problems in steps (2) and (8). 

(6) Connect jumper wire between A- and F-termi- 
nals of regulator connector (fig. 1E-21) and repeat out- 
put test. If output voltage is as specified, replace 
regulator. 

(7) Disconnect jumper wire installed in step (5) and 

leave regulator connector removed. Disconnect wire har- 

ness from FLD terminal of alternator and connect 

jumper wire between BAT and FLD terminals of alter- 
nator (fig. 1E-22). Repeat output test. 

(8) If output is as specified, replace or repair alter- 

nator wire harness. If output is still below specification, 
alternator is faulty and must be tested and repaired. 

METER SHOULD 
A LOWER INDICATE 
READING BETWEEN INDICATES A SND oES 
SHORTED OR rly 
GROUNDED 
FIELD CIRCIUT Fe aR 
(INCLUDING a 
ALTERNATOR) —_ 

SET OHMMETER ert _ 
“MULTIPLY BY” 
KNOB AT “1” 

TO BRUSH 
ASSEMBLY 

<< F TERMINAL 
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Fig. 1E-20 Grounded Field Circuit Check 

F 

s 

A 

| 

USE JUMPER WIRE 
TO CONNECT “A” AND “F” TERMINALS 
AT REGULATOR PLUG 

60411 

Fig. 1E-21 Regulator Connector Jumper Wire Connections 
(Regulator Bypassed) 
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JUMPER WIRE 
CONNECTED TO 
ALTERNATOR 
“BAT” AND “FLD” 
TERMINALS 
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Fig. 1E-22 Alternator Jumper Wire Connections 

Overcharge Troubleshooting Procedure 

(1) Clean and tighten ground connections at alter- 

nator and regulator. Repeat output test. 
(2) Disconnect regulator connector from regulator 

and repeat output test. 
(a) If voltage is same as battery voltage with 

engine OFF, replace regulator. 
(b) If voltage still remains over specification, 

alternator wire harness is shorted and must be replaced. 

Regulator must also be replaced. 

TESTING—OFF CAR 

Stator Ground and Negative Diode Test 

(1) Set ohmmeter at 10 scale and calibrate meter. 

(2) Touch one ohmmeter lead to STA terminal and 

other lead to GRD terminal. 

(3) Check continuity in other direction by reversing 

leads. 

A reading of approximately 60 ohms should be in- 

dicated in one direction and infinite (no needle move- 

ment) in the other direction. 

NOTE: Ohmmeter must be on 10 scale or incorrect 

indication will result. 

Test Results 

An indication of 60 ohms or less in both directions 

may be due to: 
¢ Defective negative diode 
¢ Grounded positive diode plate 

¢ Grounded alternator BAT terminal 
¢ Grounded STA terminal 
e Grounded stator winding (laminations grounded or 

windings grounded to front or rear housing) 
An infinity indication in both directions (no needle 

movement) is caused by an open STA terminal 

connection. 

Field Circuit Open or Ground Test 

(1) Set ohmmeter at 1 scale and calibrate. 
(2) Touch one ohmmeter lead to FLD terminal and 

other lead to GRD terminal. 
(3) Spin pulley and note ohmmeter indication. It 

should indicate between 3.5 and 250 ohms and fluctuate 

while rotor is turning. 

Test Results 

An indication lower than 3.5 ohms may be due to: 
¢ Grounded positive brush 
¢ Grounded field terminal 
¢ Defective rotor 
An indication higher than 250 ohms may be due to: 
e Worn out or hung brushes 

¢ Open brush lead 
© Defective rotor 

Rotor Short-to-Ground Test 

To perform this test, remove rotor and front housing 

assembly from stator and rear housing assembly. Refer 

to Disassembly for procedure. The test may be per- 

formed with an ohmmeter set to the 1000 scale or with a 

110-volt test lamp. 
Hold one test lead to rotor shaft and touch other lead 

to one slip ring (fig. 1E-23). Repeat with other slip ring. 

In each case, the ohmmeter should indicate infinity (no 

needle movement) or the test lamp should not light. 

OHMMETER 

SET SELECTOR 
AT 1000 

Fig. 1E-23 Rotor Short-to-Ground Test 
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Test Results 

If ohmmeter indicates other than infinity or test lamp 
lights, a short to ground exists. Check soldered con- 

nections at slip rings to be sure they are secure and not 

grounding against rotor shaft, or that excess solder is 
not grounding rotor coil. Replace rotor if damaged. 

Rotor Open Test 

To perform this test, remove rotor and front housing 

assembly from stator and rear housing assembly. Refer 
to Disassembly for procedure. The test may be per- 

formed with an ohmmeter set to the 1 scale or with a 
110-volt test lamp. 

Touch one test lead to one slip ring and other test lead 

to other slip ring (fig. 1E-24). Ohmmeter should read 3.5 
to 4.5 ohms or test lamp should light. 

Test Results 

If ohmmeter reading is infinite or test lamp fails to 
light, the rotor winding is open. 

OHMMETER 

60414 

Fig. 1E-24 Rotor Open Test 

Rotor Internal Short Test 

To perform this test, remove rotor and front housing 
assembly from stator and rear housing assembly. Refer 
to Disassembly for procedure. This test is performed 
with a 12-volt battery and an ammeter. 

Connect battery and ammeter in series with slip rings 
(fig. 1E-25). The field current at 12 volts and 80°F should 
be between 2.7 and 3.4 amps. 

Test Results 

Any ammeter reading above 3.4 amps indicates 
shorted windings. 

NOTE: The winding resistance and ammeter readings 
will vary slightly with winding temperature changes. A 

reading below the specified value indicates excessive 

resistance. An alternate method is to check the resist- 
ance of the field by connecting an ohmmeter to the two 

slip rings. If the resistance reading is below 3.5 ohms at 

80°F, the winding is shorted. If resistance is above 4.5 
ohms at 80°F, the winding has excessive resistance. 

AMMETER 

12 VOLT BATTERY 

Fig. 1E-25 Rotor Internal Short Test 

Stator Short-to-Ground Test 

To perform this test, remove stator and rear housing 

assembly from rotor and front housing assembly. Re- 
move stator leads from the rectifier terminals. Refer to 
Disassembly for procedures. The test may be performed 
with an ohmmeter set to the 1000 scale or with a 110-volt 
test lamp. 

Touch one test lead to bare metal surface of stator 
core and other test lead to end of one stator lead (1E-26). 
Because all three stator windings are soldered together, 
it is not necessary to test all three leads. Ohmmeter 
should indicate infinity (no needle movement) or test 
lamp should not light. 

Test Results 

If ohmmeter indicates other than infinity or test lamp 
lights, stator is grounded and must be replaced. 

Stator Continuity Test 

To perform this test, remove stator and rear housing 
assembly from the rotor and front housing assembly. 
Remove stator leads from the rectifier terminals. Refer 
to Disassembly for procedures. An ohmmeter set to the 
1 scale is used to perform the tests. 

Touch ohmmeter leads to two stator leads and note 
ohmmeter reading (fig. 1E-27). Test each pair of stator 

leads in this manner. Equal readings should be obtained 
for each pair. 
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SET SELECTOR 
AT 1000 

60416 

Fig. 1E-26 Stator Short-to-Ground Test 

Test Results 

An infinity reading (no needle movement) indicates 
an open winding. If a break is found, make necessary 
repairs and repeat test. If an open still exists, replace 
stator. 

A reading of more than 1 ohm indicates a bad solder 
joint. Check the neutral junction splice. 

60415 

Fig. 1E-27 Stator Continulty Test 

Stator Internal Short Circuit Test 

An internal short (for instance, between adjacent 

windings) is difficult to locate without laboratory test 

equipment. If all other electrical checks are normal and 
alternator fails to supply rated output, shorted stator 
windings are indicated. 

Rectifler Diode Test 

(1) Remove rectifier assembly from rear housing. 
(2) Set ohmmeter at 10 scale and calibrate. 
(8) Test negative diodes by touching one ohmmeter 

lead to ground terminal and other lead to each stator 
lead terminals (fig. 1E-28). Reverse leads to check diodes 

in other direction. 
(4) Test positive diodes by touching one lead to rec- 

tifier battery terminal and other lead to each stator lead 
terminal (fig. 1E-29). Reverse leads to check diodes in 

other direction. 
All diodes should show continuity (approximately 60 

ohms) in one direction and no continuity (infinity) in the 
other direction. 

SET SELECTOR 
AT 10 

CONTACT 
EACH 
TERMINAL 

BATTERY 
TERMINAL 

CONTACT GROUND 
TERMINAL 
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Fig. 1E-28 Testing Negative Diodes 

NOTE: Ohmmeter must be set on 10 scale or incorrect 

indications will result. 

Test Results 

If continuity is observed in both directions, the 

diode(s) is shorted. 
If no continuity is observed in both directions, the 

diode(s) is open. : 
Replace rectifier assembly if open or shorted diodes 

are found. 
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DIODE 
TESTER 

SET SELECTOR 
AT 10 

O 

CONTACT 
EACH 
TERMINAL 

CONTACT 
GROUND BATTERY 
TERMINAL TERMINAL 

60418 

Fig. 1E-29 Testing Positive Diodes 

REGULATOR REPLACEMENT 

Removal 

(1) Disconnect harness connector from regulator by 

twisting flat-bladed screwdriver between raised portion 
of connector and regulator housing. 

(2) Remove attaching screws and remove regulator. 

Installation 

(1) Position regulator and install attaching screws. 

Screws must be cadmium or zinc plated. 
(2) Check harness connector for corrosion. File or 

sand terminals as necessary. 

(3) Attach connector securely to regulator. 

ALTERNATOR REPLACEMENT 

Removal 

(1) Disconnect battery negative cable. 

(2) Loosen alternator mounting bracket screws. 

(3) Remove alternator adjusting screw. 
(4) Remove alternator drive belt(s). 

(5) Disconnect wire harness from rear of alternator. 
(6) Remove alternator pivot screw and remove 

alternator. 

Installation 

(1) Install alternator and pivot screw. Do not 
tighten pivot screw. 

(2) Install adjustment screw but do not tighten. 
(3) Install drive belt(s). 

(4) Tighten mounting bracket screws. 
(5) Tighten drive belt to specified tension. 
(6) Tighten pivot screw and adjusting screw. 
(7) Connect wire harness to alternator. 

(8) Connect battery negative cable. 

ALTERNATOR OVERHAUL 

Disassembly 

NOTE: Refer to figure 1E-30 for parts identification. 

(1) Seribe both end housings and stator for aid in 
assembly. 

(2) Remove three housing through-screws. 

(8) Separate front housing and rotor from stator 
and rear housing. 

(4) Remove all nuts and insulators from rear hous- 
ing and remove rear housing from stator and rectifier 
assembly. 

(5) Remove brush holder mounting screws and re- 
move brush holder, brushes, brush springs, insulator 
and terminal. 

(6) If replacement is necessary, press rear bearing 

from rear housing, supporting housing close to bearing 

boss. Press bearing out from inside. Use 7/16-inch deep 
socket or similar tool. 

(7) If rectifier assembly or stator is being replaced, 
use 100-watt soldering iron to unsolder stator leads from 

rectifier printed-circuit board terminals. 

NOTE: Production alternators have two types of recti- 
fier assemblies. One has a circuit board spaced away 
from exposed diodes and the other has a circuit board 
with built-in diodes. These assemblies are inter- 
changeable. Replacement rectifiers are only of the ex- 
posed-diode type. Refer to figure 1E-31 and figure 1E-32 
for identification. 

(8) Disconnect stator netural lead from rectifier as- 

sembly with exposed diodes by turning stator terminal 
clockwise 1/4-turn to unlock. 

(9) Disconnect stator neutral lead from rectifier as- 
sembly with built-in diodes by pressing stator terminal 
straight out of rectifier. 

CAUTION: On rectifier assemblies with built-in 
diodes, do not twist stator terminal during removal as 
rectifier serrations may be damaged. Do not remove 
ground terminal screw unless it or insulator must be 
replaced. 
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(10) Separate rectifier assembly from stator. (13) Remove front end bearing retainer screws and 

(11) Clamp front housing in vise. Use Pulley Remov- —_ remove retainer. If bearing is damaged or has lost its 
al and Installation Tool J-21501 to remove drive pulley lubricant, support housing close to bearing boss and 
nut (fig. 1E-33). t bearing. 

(12) Remove lockwasher, pulley, fan, fan spacer, DICgE OSes 
front housing and rotor stop from rotor shaft. (14) Test stator, rectifier and rotor. 

—_ = et = BIS © ENOMAawWNS 

Fig. 1E-30 Motorcraft Alternator—Exploded View 

ROTOR 14. 
. STOP RING 15. 
. FRONT BEARING RETAINER 16. 
FRONT BEARING 17. 
FRONT HOUSING 18. 
FRONT BEARING SPACER 19. 
FAN 20. 

. PULLEY 21. 

. LOCKWASHER 22. 
. NUT 23. 
. STATOR 24. 
. RECTIFIER ASSEMBLY 25. 
- RADIO NOISE SUPPRESSION CAPACITOR 26. 

CAPACITOR INSULATOR 
BRUSH SPRING 
BRUSH SET 
BRUSH HOLDER 
BRUSH TERMINAL SCREW 
BRUSH TERMINAL INSULATOR 
REAR HOUSING 
GRO TERMINAL NUT 
FIELD INSULATOR (ORANGE) 
REAR BEARING 
BAT TERMINAL NUT 
BATTERY TERMINAL INSULATOR (RED) 
STATOR INSULATOR (BLACK) 
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DISHED WASHER 
(STEEL) 

MOUNTING 
BOLT 

UNLOCK ¢ 

LOCK 

UNLOCK 

STATOR 
NEUTRAL 
TERMINAL 

STATOR 
NEUTRAL LEAD 
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Fig. 1E-31 Rectifier Assembly with Exposed Diodes 
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J-21501 

Ba 
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Fig. 1E-33 Pulley Removal and Installation 

Cleaning and Inspection 

(1) Clean rotor, stator and bearings with clean 
cloth. Do not clean with solvent. 

(2) Rotate front bearing on drive end of rotor shaft. 

Check for scraping noise, looseness or roughness. Look 
for excessive lubricant leakage. Replace bearing if any of 
these conditions exist. 

(3) Inspect rotor shaft rear bearing surface for 
roughness or severe chatter marks. Replace rotor assem- 
bly if shaft is not smooth. 

(4) Place rear bearing on slip ring end of rotor shaft 
and rotate bearing. Make same check for noise, loosen- 

ess or roughness as was made for front bearing. Inspect 
bearing rollers and cage for damage. Replace bearing if 

damaged or if lubricant is lost or contaminated. 

(5) Check pulley and fan for excessive looseness on 
rotor shaft. Replace any pulley or fan that is loose or 
bent out of shape. 

(6) Check both front and rear housings for cracks, 
particularly webbed areas and at mounting boss. Re- 
place damaged or cracked housings. 

(7) Check all wire leads on both stator and rotor 

assemblies for loose or broken soldered connections and 
for burned insulation. Resolder poor connections. Re- 
place parts that show signs of burned insulation. 

(8) Check slip rings for nicks and surface rough- 

ness. Remove nicks and scratches by turning down the 
slip rings. Do not go beyond minimum diameter of 1.22 

inches. If rings are badly damaged, replace rotor 
assembly, 

(9) Replace brushes if worn shorter than 5/16 inch. 

Assembly 

(1) Press front bearing into front housing bearing 
boss (put pressure on outer race only), and install bear- 
ing retainer. 

(2) If stop ring on rotor drive shaft was damaged, 

install replacement stop ring. Push stop ring on shaft 

and into groove. Do not open ring with snap ring pliers 

as permanent damage will result. 

(3) Position rotor stop on drive shaft with recessed 
side against stop ring. 

NOTE: Rotor stop is black and larger in diameter than 
fan spacer. 

(4) Position front housing, fan spacer, fan, pulley 
and lock washer on rotor shaft and install drive pulley 
nut. 

NOTE: Do not use an impact wrench to tighten pulley 
nut. Diodes may be damaged. 

(5) Clamp front housing in vise and install drive 
pulley using tool J-21501 (fig. 1E-33). Tighten drive 

pulley nut to 60 to 100 foot-pounds (81 to 1386 Nm) 
torque. 
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(6) If rear housing bearing was removed, support 

housing near bearing boss and press in replacement 
bearing flush with outer housing. 

(7) Place brush springs, brushes, brush terminal 

_ and terminal insulator in brush holder and hold brushes 
in position by inserting wooden or plastic toothpick in 

brush holder (fig. 1E-34). 

NOTE: Do not use wire, as it may chip the brush. 

(8) Position brush holder assembly in rear housing 
and install mounting screws. 

(9) Wrap three stator winding leads around circuit 
board terminals. 

(10) Install stator neutral lead on rectifier with ex- 

posed diodes by inserting stator terminal through neu- 
tral lead, dished washer and rectifier. Turn stator 

terminal counterclockwise 1/4-turn to lock. 

(11) Install stator neutral lead on rectifier with built- 

in diodes by inserting stator terminal through neutral 

lead, insulating washer and rectifier. Align serrations of 

stator terminal and rectifier hole and press terminal 
into rectifier. 

(12) Install radio noise suppression capacitor on rec- 
tifier terminals (fig. 1E-35). 

(13) Install BAT terminal insulator and STA termi- 

nal insulator (fig. 1E-35). 

(14) Position stator and rectifier assembly in rear 
housing. 

(15) Position STA (black), BAT (red), and FLD (or- 

ange) insulators on terminal screws, and install retain- 

ing nuts. 

(16) Position rear housing and stator assembly over 

rotor and align scribe marks made during disassembly. 

(17) Seat machined portion of stator core into step in 

both end housings. 
(18) Install housing through-screws. 
(19) Remove brush-retaining toothpick and put daub 

of waterproof cement over hole to seal it. 

BRUSH HOLDER 

TOOTHPICK 
USED FOR 

SE a. INSTALLATION 

INSULATOR OF ASSEMBLY 
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Fig. 1E-34 Brush Holder Assembly Installation 
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Fig. 1E-35 Stator and Rectifier Assemblies 
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DRIVE BELT ADJUSTMENT =) ai 
We 

Before attempting an adjustment, inspect belt for ~G// \ 
general condition. If it is severely cracked or oil-soaked, ‘ wl IN X 

it should be replaced. = / 
ADJUSTI 

Install Belt Strand Tension Gauge J-23600 on the BOLT 
longest accessible span, midway between pulleys (fig. 
1E-36). 

NOTE: When using the gauge on a notched belt, the 
middle finger of the gauge should be in the notched 

cavity of the belt. 

If drive belt requires adjustment, refer to Chapter bas 

1C—Cooling for procedures. Fig. 1E-36 Checking Belt Tension—Typical 

SPECIFICATIONS 

Eight-Cylinder Charging System Specifications 

Alternator — Eight-Cylinder Engine 

MEE Revert te a ice ices has routine svi tweet EM siin a) uP Motorcraft 
Rating 

MTONCAlG orreacn ts cod cases MURA Gee A Aen 40 amps 

Optionalecmas % cues iteatn nani Meee ere, ae 60 amps 
FisIG GUEFBT tare wice.gh cite ch i aliWas. inch aucsureerenteitels “ons 2.5 to 3.0 amps 
Rotation (Viewing Drive End). ...........0000008 Clockwise 
PulleyiSizetche sini «aki Gis wee 2.62 inches (6.65 cm) 
Belt TONSlON? seat diay avs par ees Gone he 125-155 pounds, set-to 

90-115 pounds, recheck 

(57-70 kg, set-to 
41-52 kg, recheck) 

Voltage Regulator — Eight-Cylinder Engine 

MaKe, So, a wes ere WetGL creme Gy ne eek hee ee Motorcraft 

Uy OO" cancun, ot ce atecenn Seen SE aC ane Electro-Mechanical 

AGIUSIMENE cc wisn Ghee bid eee A COTE teh None 

70140 

Torque Specifications—Elght-Cylinder 

Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 

AltemnetomAd)|ustingiBolGe. nater. fly eee SAMI A ee 
AlternatoriMounting:StrapiBolt .. ces woe ee ca ae ne we os. 
Alternator Pivot. MountingiBolt.. . «0... .amles 6 ee cn ens cn. 

Metric (N-m) USA (ft.Ibs.) 

Service Service 
Service In-Use Service In-Use 
Set-To Recheck Set-To Recheck 
Torque Torque Torque Torque 

Ss Roe 24 20-27 18 15-20 
ot eae 38 31-41 28 23-30 

45 41-48 33 30-35 

All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 

70141 

Output Voltage Specifications 

0 to 50 

50 to 100 

100 to 150 

150 to 200 

Ambient Temperature Acceptable 

In Degrees Fahrenheit Voltage Range 

14.8 to 14.1 

14.5 to 13.7 

14.2 to 13.4 

13.8 to 13.1 

60409 
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Special Tools 

a 

pe ~\ J-21501 
a= i MOTOR CRAFT PULLEY 

nea REMOVAL/INSTALLATION 
J-21008 TOOL 
CONTINUITY 
LIGHT 70142 
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GENERAL 
The starting system used on all AMC cars consists of a 

positive engagement starter motor, a starter relay, a 

starter switch (integral with the ignition switch), starter 
circuits protected by fusible links and the car’s battery. 
Cars equipped with automatic transmission also have a 
neutral start switch. The starter motor uses a moveable 
pole shoe and appropriate linkage to engage the drive 
mechanism. Inside the drive assembly, an overrunning 
clutch prevents the starter motor from being driven by 
the ring gear. 

During the 1977 model year, a revised starter motor 

was put into production. This revised motor is carry- 
over for the 1978 model year. Briefly, the revisions in- 
cluded a simplified brush guide and spring assembly, 
revised drive yoke clamp and relocation of the input 
terminal onto the end plate at the brush end. 

Three different starter motors are listed in the Speci- 
fications chart at the end of this chapter. The small- 
diameter motor is used on four-cylinder engines. The 
standard performance large-diameter motor is used on 
all six-cylinder engines and on 304 CID eight-cylinder 
engines. The high-performance motor is used on 360 CID 

eight-cylinder engines. The performance level of the two 

large-diameter motors is determined by the cross-sec- 
tional area of the field coils. 

COMPONENTS 

Starter Motor 

Identification 

At the time of manufacture, the starter motor identi- 
fication code is stamped on the frame adjacent to the 
American Motors Part Number. The date is decoded as 

follows: 

e Year (7—1977, 8—1978) 

¢ Month (A—Jan., B—Feb.) 

¢ Week (A—first week in month, B—second week) 

Fleld Colls 

Four field coils are used. Each is wrapped around an 
iron pole shoe which acts to concentrate the magnetic 
field created when current flows through the field coil. 
Three of the field coils have fixed pole shoes, while the 
fourth coil has a moveable pole shoe. This fourth coil, 
mounted at the top of the starter motor, has an addi- 

tional, smaller coil wrapped inside. This is called the 

hold-in coil. 

Drive Assembly 

A pinion gear, driven by the starter motor armature, 
is slid into mesh with the engine ring gear when the 
starter is activated. The sliding motion is accomplished 
by the action of the moveable pole shoe and its drive 
yoke (fig. 1F-1). As long as the ignition key is held in the 
START position, the drive pinion remains in mesh with 
the engine ring gear. An overrunning clutch in the drive 
assembly permits the starter motor to drive the engine 
ring gear. After the engine starts, it prevents the engine 
from driving the starter motor before the key is re- 
turned to the RUN position. 

Starter Solenoid 

Two different starter solenoids are used, one with 
manual transmissions and the other with automatic 
transmissions. The solenoids differ in the method of 
grounding the solenoid pull-in coil. 

The ground circuit for the solenoid pull-in coil is com- 
pleted through the solenoid mounting bracket on man- 
ual transmission equipped cars. 
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Fig. 1F-1 
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Moveable Pole Shoe Operation 

On cars equipped with an automatic transmission, the 
pull-in coil grounds through an additional terminal on 
the solenoid. A wire connected to this terminal passes 
current to the neutral safety switch located on the trans- 
mission. The pull-in coil ground circuit is completed at 
the neutral safety switch only when the transmission 
gear selector is placed in NEUTRAL or PARK. 

The starter solenoid is energized when battery voltage 
is applied to the S-terminal of the solenoid and the pull- 
in coil is grounded. When the solenoid coil is energized, 
the contact disc is pulled into the closed position. The 
disc strikes two contacts in the solenoid, completing the 
circuit between the battery and the starter motor. 

All starter solenoids have a terminal marked I which 
connects to the ignition system. When the starter is in 
operation, the I-terminal furnishes battery voltage to 
the ignition coil. This bypasses the resistance wire that 
feeds the coil after start-up. Refer to Chapter 
1G—Ignition System for further information. 

NOTE: Starter solenoids used in previous years (before 
solid-state ignition) look similar to solenoids presently 
used but are very different internally. Use of the wrong 
solenoid can damage the neutral safety switch. Check 
the part number stamped on the solenoid. 

Neutral Safety Switch 

The neutral safety switch is a three-connector plunger 
switch mounted to the automatic transmission case. The 
outside terminals operate the back-up lamps, while the 
center terminal provides ground for the starter solenoid 
circuit. Ground is provided only when the transmission 
is in PARK or NEUTRAL positions. 

Starter System Circuits 

The starting system operates on two circuits, a low 
current circuit and a high current circuit (fig. 1F-2). 

The low current circuit is the control circuit. It in- 
cludes the connections and wires from the ignition 
switch to the S-terminal of the starter solenoid, and 
from the ground terminal of the starter solenoid to the 
neutral safety switch on automatic transmission cars. 

The high current circuit runs from the battery 
through the starter solenoid to the starter motor to 
ground. This circuit uses heavy cables because of the 
heavy current draw of the starter motor. 

Fusible Links 

Two fusible links are used in the low current starting 
circuit (fig. 1F-2). Current is carried from the battery by 
cable to the starter solenoid battery terminal. From this 
terminal, current is distributed to all parts of the car. A 
16-gauge fusible link joins the battery terminal to the 
main body harness. This fusible link protects the com- 
plete wiring system of the car. The second starter sys- 
tem fusible link carries current from the ignition switch 
into the solenoid S-terminal circuit. This 20-gauge fu- 
sible link protects the starter solenoid pull-in coil. 

Fusible links are covered with a special non-flam- 
mable insulation. Each link is manufactured with a spe- 
cific load rating and is intended for a specific circuit. 
Replacement links are listed in the Parts Catalog. 

OPERATION 
The starting circuit begins at the ignition switch (fig. 

1F-2). The ignition switch supplies battery voltage to the 
starter solenoid S-terminal when the ignition key is in 
the START position. This voltage energizes the solenoid 
pull-in coil. The circuit between the battery and the 
starter motor is completed at the solenoid. The starter 
motor is energized and begins cranking the engine. 

TROUBLESHOOTING 
The Service Diagnosis chart may be used to trace the 

source of the problem when the starter cranks the en- 
gine slowly, will not crank the engine or has abnormal 
drive engagement. 

If the starter motor cranking speed is normal and the 
engine does not start, the problem usually can be found 
in the fuel system or ignition system. 

ON-CAR TESTING 

Engine Will Not Crank 

(1) Verify battery and cable condition as outlined in 
Chapter 1D—Batteries to assure correct cranking 
voltage. 

(2) Inspect and tighten battery and starter cable 
connections at starter relay. : 

(8) Disconnect wire at solenoid S-terminal. 



STARTING SYSTEM 1F-3 

FUSIBLE 
LINK 
(20 GAUGE) 

| DK 

| GREEN 
S DK GREEN DK GREEN W/T BU w/t 

| ® 

| | IGNITION 
RESISTANCE 

| l BYPASS 52 RED DV TERMINAL 
| RED 

i SOLENOID 
— — — PULL-IN 

IGNITION DASH COIL LENOID BRACKET SWITCH - CONNECTOR Zs SOCUND TMENUAL 
[ONLY SUARTES OTHER 0 TRANSMISSION CIRCUIT SHOWN) Leta gor VEHICLE 

CIRCUITS SQ) —O | 

ae FUSIBLE | 
LINK (16 GAUGE) ) 

q | 
| dP | = 

f= 

ag Oe eee & (J ® = 
—— é/ Ww 

= STARTER _ | | 2 
= MOTOR —t_____-L —5 2 

BATTERS SOLENOID = 
al 

GROUND 
STARTER MOTOR TERMINAL BLUE 

—_——QO--- ---- - > > > > (AUTOMATIC — = 
TRANSMISSION l 
ONLY) | 

* | 
MOVEABLE | | 
POLE SHOE GROUNDING | 

((" ‘ o(\0) CONTACTS | 
| | | (NORMALLY 

CLOSED) L ae 

NEUTRAL = 
START 
SWITCH 
(AUTOMATIC 
TRANSMISSION 
ONLY) 

lu i tae| in 

ed 
70107 

Fig. 1F-2 Starter System Schematic 
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Condition 

STARTER CRANKS 
ENGINE SLOWLY 

STARTER WILL NOT 
CRANK ENGINE 

STARTER DRIVE WILL 
NOT ENGAGE (SOLE- 
NOID KNOWN TO BE 
GOOD) 

STARTER DRIVE WILL 
NOT DISENGAGE 

Possible Cause 

(1) 

(2) 

(3) 

(4) 

Service Diagnosis 

Battery low or defective. 

Poor circuit between battery and 
starter motor. 

Current draw low. 

Current draw high. 

Battery low or defective. 

Faulty solenoid. 

Damaged drive pinion gear or 
ring gear. 

Starter engagement weak. 

Starter spins slowly and draws 

high current. 

Engine siezed. 

Defective point assembly. 

Poor point assembly ground. 

Defective pull-in coil. 

Starter motor loose on bellhousing. 

Worn drive end bushing. 

Damaged ring gear teeth. 

Drive yoke return spring broken 
or missing. 

(4) 

(2) 

Correction 

Charge or replace battery. 

Clean and tighten, or 
replace cables. 

Bench-test starter motor. Look 

for worn brushes and weak 

brush springs. 

Bench-test starter. Check engine 

for functional drag or coolant 
in cylinders. Check ring gear 

clearance to starter motor. 

Charge or replace battery. 

Replace solenoid. 

Replace damaged gear(s). 

Bench-test starter. 

Check drive yoke pull-down 

and point gap, check for worn 
end bushings, check ring gear 

clearance. 

Repair engine. 

Repair or replace point assembly. 

Repair connection at ground screw. 

Replace field coil set. 

Tighten mownting bolts. 

Replace bushing. 

Replace ring gear. 

Replace spring. 

70109A 
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Service Diagnosis (Continued) 

Condition 

STARTER MOTOR 
DRIVE DISENGAGES 
PREMATURELY Weak hold-in coil. 

LOW CURRENT Worn brushes. 

al Weak brush springs. 

CAUTION: Place transmission in NEUTRAL or 
PARK position and apply parking brake before con- 
ducting solenoid test. 

(4) Connect jumper from battery positive post to 
solenoid S-terminal. If engine cranks, solenoid is not 
defective. 

(5) If engine does not crank, connect another 
jumper wire from battery negative terminal to solenoid 
mount bracket (manual transmission) or ground termi- 
nal (autoatic transmission). Make certain good con- 
nection is made. If solenoid can now be made to operate, 
solenoid was not properly grounded. Remove rust or 
corrosion and attach solenoid to inner fender with cad- 
mium-plated screws (manual) or check neutral safety 
switch (automatic). 

(6) If engine does not crank, remove jumper wires 
and connect heavy jumper cable between battery posi- 
tive terminal and starter motor terminal of solenoid. If 
engine cranks, solenoid is defective and must be re- 
placed. If engine does not crank, check starter motor. 

Starter Motor Solenoid Pull-in Winding Test 
This test determines if the solenoid pull-in winding is 

shorted or open. 
(1) Remove S-terminal wire from solenoid. 
(2) Connect ohmmeter leads (fig. 1F-3). 
(3) If solenoid fails any one of ohmmeter checks, 

replace solenoid. 

Solenold Ground Test 

A poor solenoid ground can be determined with an 
ohmmeter. 

(1) Connect one ohmmeter lead to battery negative 
terminal and other lead to sheet metal adjacent to sole- 
noid. Note resistance. 

(2) Move lead to solenoid S-terminal. Note 
resistance. 

(3) If resistance increases more than 5 ohms, sole- 
noid has poor ground. 

Starter Cable and Ground Cable Tests (Voltage Drop) 
The voltage drop tests will determine if there is exces- 

sive resistance in the high current circuit. When per- 

Possible Cause 

(1) Weak drive assembly thrust spring. 

Correction 

(1) Replace drive assembly. 

(2) Replace field coil set. 

(1) Replace brushes. 

(2) Replace springs. 

70109B 
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Fig. 1F-3 Ohmmeter Check of Starter Solenoid 

forming these tests, it is important that the voltmeter be 
connected to the terminals that the cables are connected 
to instead of to the cables. For example, when checking 
between battery and solenoid, touch the voltmeter 
probes to the battery post and the solenoid threaded 
stud. 

Before Performing Tests 

(1) Remove coil secondary wire from distributor 
and ground coil wire. 

(2) Place transmission in NEUTRAL or PARK and 
apply parking brake. 

(3) Be sure battery is fully charged. 

Test Procedure 

Follow the steps as outlined in the Starter Voltage 
Drop Tests DARS Chart. 
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STARTING SYSTEM DIAGNOSIS AND REPAIR SIMPLICATION (DARS) CHARTS 
Note: Refer to Chapter A — General Information for details on how to use this DARS chart. 

STARTER VOLTAGE DROP TESTS Chart 1 
STEP SEQUENCE RESULT 

STARTER DRAW TEST 

©) OG 
@CLEANAND @REMOVECOIL @CONNECT @CRANK @TURNLOADCONTROL @ READ 
CONNECT WIRE FROM HEAVY ENGINE UNTIL VOLTMETER AMMETER. 
BATTERY DISTRIBUTOR LOAD AND NOTE SHOWS SAME VOLTAGE NOTE READING 
CABLES AND CONNECT TESTER VOLT. AS WHEN CRANKING FOR USE IN 

TO GROUND METER LATER STEPS 

READING 
@ TURN KEY OFF 

6 CYL. — 150-180 AMPS 
i 8 CYL. — 160-210 AMPS 

6 CYL. — ABOVE 180 AMPS 
8 CYL. — ABOVE 210 AMPS 

@ BATTERY CABLES AND 
RS SOLENOID NOT TESTED 

Qct POSITIVE 
oP REPAIR TERMINAL @ BATTERY CABLE AND — 

SOLENOID REPAIRS STARTER 

COMPLETED 

NEGATIVE 
TERMINAL 

VOLTAGE DROP TEST 

@ GROUND COIL WIRE 
@ CONNECT VOLTMETER 
@ CRANK ENGINE 
@ READ VOLTMETER 
@ NOTE AMMETER READING 

FROM STEP 1 

MAXIMUM VOLTAGE DROP 

AMPS 

VOLTS 

VOLTAGE AT OR 
BELOW MAXIMUM 

el o 
TERMINAL : VOLTAGE ABOVE MAXIMUM 

70066A 
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STEP SEQUENCE RESULT 
VOLTAGE DROP TEST 

@ GROUND COIL WIRE 
@ CONNECT VOLTMETER MAXIMUM VOLTAGE DROP 
$ Se ALDER BY STARTER DRAW AMPERAGE 

@ NOTE AMMETER READING AMPS | 150-210 | 215-295 | 300-420] 425-500 NOTE AMME | amps | 150-210 | 215-295 | 300-420| 425-500 | 

p : REPAIR 
POSITIVE SOLENOID-TO- 
TERMINAL \ : VOLTAGE AT OR STARTER CABLE 

: . = BELOW MAXIMUM 

STARTER MOTOR 

SIDE 

VOLTAGE ABOVE MAXIMUM 

VOLTAGE DROP TEST 
@ GROUND COIL WIRE 

@ CONNECT VOLTMETER MAXIMUM VOLTAGE DROP 
+4 READ OU TUETER BY STARTER DRAW AMPERAGE 

@ NOTE AMMETER READING AMPS | 150-210 | 215-295 | 300-420| 425-600 NOTE | amps | 150-210 | 215-295 | 300-420] 

POSITIVE 

TERMINAL 
REPAIR 
SOLENOID 

VOLTAGE AT OR 
BELOW MAXIMUM 

REPAIR 
BATTERY-TO- 

BATTERY SIDE VOLTAGE SOLENOID 
ABOVE CABLE 
MAXIMUM 

VOLTAGE DROP TEST 
@ GROUND COIL WIRE 
@ CONNECT VOLTMETER @ CRANK ENGINE MAXIMUM VOLTAGE DROP 

@ READ VOLTMETER BY STARTER DRAW AMPERAGE 
@ NOTE AMMETER READING ae 150-210 | 215-295 | 300-420] 425-600 

VOLTAGE ATOR 
NEGATIVE 1G . BELOW MAXIMUM 
TERMINAL 6 

= @ REPAIRS TO SOLENOID 
OR CABLES PERFORMED 
IN A PREVIOUS STEP 

@ REPAIRS TO SOLENOID OR 
CABLES NOT REQUIRED 
IN A PREVIOUS STEP 

REPAIR 
STARTER 

> ENGINE-TO- 
VOLTAGE BATTERY 

RED ABOVE CABLE 
MAXIMUM 

70066B 
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Current Draw Test 

(1) Before performing current draw test, be sure 
battery is fully charged as described in Chapter 
1D—Batteries. 

NOTE: The lower the available voltage, the higher the 
amperage draw. 

(2) Disconnect and ground ignition coil secondary 
wire. 

(3) Connect remote control starter switch between 
positive battery terminal and S-terminal of starter 
solenoid. 

(4) Connect battery-starter tester leads as shown in 
figure 1F-4. Operate remote control starter switch and 
read voltage indicated on voltmeter while starter is 
cranking engine. 

NOTE: Do not operate for more than 15 seconds. 

(5) Turn remote control starter switch OFF. 
(6) Turn load control knob toward INCREASE 

(clockwise) until voltmeter reading is exactly same as it 
was when starter was cranking engine. 

Read the current draw on the ammeter scale. This is 
the current being used by the starter under full-load 
conditions. If the current draw is not within 180 to 220 
amperes at room temperature, remove the starter motor 
from the engine for bench testing. 

NOTE: Do not consider the initial amperage draw that 
is required to begin engine cranking. A very hot or very 
cold engine may draw 400 to 600 amperes for the first 
few revolutions. Take an amperage draw reading after 
the starter has obtained its maximum rpm. 

Neutral Safety Switch Test 

Remove wiring connector from switch and test for 
continuity between center terminal pin and transmis- 
sion case. Continuity should exist only when transmis- 
sion is in PARK or NEUTRAL. 

NOTE: Check linkage adjustment before replacing 
switch. 

OFF-CAR TESTING 

No-Load Test 

The starter motor no-load test will indicate such 
faults as open or shorted windings, worn bushings (rub- 
bing armature) or bent armature shaft. 

NOTE: The tester load control knob must be in the 

DECREASE (extreme counterclockwise) position. 

(1) Operate starter with test equipment connected 
as shown in figure 1F-5. Note voltage reading. 

(2) Determine exact starter rpm using mechanical 
tachometer (not shown). 

BATTERY- 
p—__ ALTERNATOR. 

REGULATOR 
TESTER 

BATTERY 

OQiOLOT OO *© 

SOLENOID 

STARTER 

42176 

Fig. 1F-4 Starter Motor Current Draw Test 

NOTE: To connect a mechanical tachometer, remove 
the seal from the end of the drive end housing and clean 
the grease from the end of the armature shaft. 

(3) Disconnect starter from battery. 
(4) Turn load control knob toward INCREASE 

(clockwise) until voltmeter reading is exactly same as it 
was with starter connected to battery. 

If the ammeter reading at no-load speed is below 
specifications, the starter has high electrical resistance 
and should be repaired or replaced. 

If the ammeter reading is higher than specified and 
the starter rpm is less than minimum rpm specification, 
disassemble, clean, inspect and test the starter. 

Hold-In Coll Resistance Test 

This test determines resistance of the windings of the 
hold-in coil. 

(1) Insert piece of paper between contact points to 
act as insulator (fig. 1F-6). 
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BATTERY- 
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REGULATOR 

TESTER 

BATTERY 

OOO 0. O70 

STARTER 

42177 

Fig. 1F-5 Starter Motor No-Load Test 

(2) Use ohmmeter to check resistance between ter- 

minal and starter frame. 
Resistance should be between 2.0 and 3.5 ohms. If 

resistance is outside specifications, replace field coil 
assembly. 

Solenold Point Connection Test 

This test determines the quality of the solder joint at 
the contacts. Use ohmmeter to test resistance through 
solder joint (fig. 1F-7). If resistance is above zero ohms, 
joint has excessive resistance. Repair by resoldering 

joint with 600 watt soldering iron. 

Insulated Brush Connection Test 

This test determines the quality of the solder joint 
between the insulated brush braided wire and the field 
coils. Use ohmmeter to test resistance through solder 
joint by touching probes to brush and to copper bus bar 

(fig. 1F-8). If resistance is above zero ohms, joint has 
excessive resistance. Repair by resoldering joint with 

600 watt soldering iron. 

INPUT 
TERMINAL w 

INSULATOR 
BETWEEN 
POINTS 

INSULATED 
BRUSHES NOT * 
CONTACTING 
ANY PART = 
OF STARTER ee 
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Fig. 1F-6 Hold-in Coll Resistance Test 

PULLDOWN 
CONTACT 
SOLDER 
JOINT 

INSULATED 
BRUSH 
SOLDER 
JOINT 

Fig. 1F-8 Insulated Brush Connection Test 



1F-10 STARTING SYSTEM 
EEE 

Terminal-to-Brush Continulty Test 

This test checks all field coil solder joints. 
(1) Insert piece of paper between contact points to 

act as insulator (fig. 1F-9). 
(2) Touch ohmmeter probes to terminal and to in- 

sulated brush. 
If resistance is above zero ohms, check all solder joints 

to determine which one has excessive resistance. Repair 
faulty joint(s) by resoldering with a 600 watt soldering 
iron, 

y 

INSULATED 
BRUSH 

INSULATOR 
BETWEEN 
POINTS 

Y 70876 

Fig. 1F-9 Terminal-To-Brush Continulty Test 

Terminal Bracket Insulation Test 

This test determines if the terminal bracket is prop- 
erly insulated from the end cap. Use ohmmeter to test 
continuity between bracket and cap (Fig. 1F-10). If re- 

sistance is less than infinity, insulator is faulty. Repair 
by replacing end cap. 

TERMINAL 

INSULATION 

70877 

Fig. 1F-10 Terminal Bracket Insulation Test 

Armature Tests 

Test the armature for grounds, shorts and balance 
whenever the starter motor is overhauled. Follow the 
test equipment manufacturer’s procedure or the 
following. 

Armature Ground Test 

(1) Place armature in growler jaws and turn power 
switch to TEST position (fig. 1F-11). 

(2) Touch one test lead to armature core, touch 
other lead to each commutator bar one at a time and 
observe test light. Test light should not glow. If test light 
glows on any bar, armature is grounded and must be 
replaced. 

Fig. 1F-11 Armature Ground Test 

Armature Short Test 

CAUTION: Never operate the growler in the growler 
test position without an armature in the jaws. 

(1) Place armature in growler jaws and turn power 
switch to GROWLER position (fig. 1F-12). 

(2) Hold steel blade parallel with and touching ar- 
mature core. Slowly rotate armature one or more revo- 
lutions in growler jaws. If steel blade vibrates at any 
area of core, area is shorted and armature must be 
replaced. 

Armature Balance Test 

(1) Place armature in growler jaws and turn power 
switch to GROWLER position (fig. 1F-18). 

(2) Place contact fingers of meter test cable across 
adjacent commutator bars at side of commutator. 

(8) Adjust voltage control until needle is at highest 
reading on scale. 
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Fig. 1F-12 Armature Short Test 

(4) Test each commutator bar with adjacent bar 

until all bars have been checked. Zero reading indicates 

open circuit in particular pair. 

42184 

Fig. 1F-13 Armature Balance Test 

STARTER MOTOR REPLACEMENT 

Removal 

(1) Disconnect cable from starter motor terminal. 
(2) Remove attaching screws and remove starter 

motor from bellhousing. 

(1) Position starter motor to bellhousing. 

NOTE: Make sure mounting surfaces are free of burrs 
and debris. 

(2) Install mounting screws and tighten to 18 foot- 

pounds torque on six- and eight-cylinder engines. On 
four-cylinder engines, tighten smaller screw (10 mm) to 

33 foot-pounds (45 Nm) torque and larger screw (12 mm) 

to 54 foot-pounds (73 Nm) torque. 
(3) Clean terminal stud on starter motor and termi- 

nal end of cable. 

(4) Install cable to terminal. Install lockwasher and 
nut and tighten to 55 inch-pounds (6 Nm) torque. 

STARTER MOTOR OVERHAUL 

Disassembly 

(1) Remove drive yoke cover clamp and c ver (fig. 
1F-14). 

(2) Remove through-screws and remove brush end 
plate. 

(3) Remove brush springs. Pull brushes from brush 
holder. Remove brush holder from frame. 

(4) Remove drive end housing and drive yoke return 
spring. 

(5) Remove pivot pin and starter drive yoke. 
(6) Remove drive assembly and armature. 

Cleaning and Inspection 

(1) Use brush or air to clean starter frame, field 

coils, armature, drive assembly and drive end housing. 

(2) Wash all other parts in solvent and dry parts. 

NOTE: Do not wash clutch or drive assembly. 

(3) Inspect armature windings for broken or burned 
insulation and unsoldered connections. 

(4) Inspect armature for open circuits and grounds. 
(5) Clean commutator with No. 400 or finer sand- 

paper. Never use emery cloth to clean commutator. 

(6) If armature commutator is worn, out-of-round 
(0.005 inch or more), or has insulation protruding from 

between contacts, turn down on lathe. 

(7) Inspect armature shaft and bushings for scoring 
and excessive wear. 

(8) Inspect drive assembly pinion gear for damage. 
If engine has repeated starter motor pinion failures, 
inspect for: 

¢ Proper ring gear location. Inspect for missing or 
improper parts or misaligned bellhousing. 

e Wobbling ring gear. Maximum allowable runout is 
0.030 inch. Inspect for broken welds or broken flex 
plate. 

e Foreign object such as converter balance weight in 
bellhousing. 

NOTE: Inspect the entire circumference of the ring 
gear for damage when the teeth of the drive assembly 
pinion gear are damaged. A normal wear pattern will be 
found in two places on four-cylinder engine ring gears, 
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Fig. 1F-14 Parts Identification 

three places on six-cylinder engine ring gears and four 

places on eight-cylinder engine ring gears. The normal 
wear pattern extends approximately two inches along 
the circumference of the ring gear. 

(9) Inspect drive assembly clutch by grasping and 
rotating pinion gear. Gear should rotate freely in clock- 
wise direction and lock in opposite direction. 

(10) Inspect for broken brush springs. Replace 

springs that are discolored from heat. Replace brushes if 
worn to 1/4-inch in length. 

(11) Inspect field coils for burned or broken in- 
sulation and for broken or loose connections. Check field 
brush connections and lead insulation. 

Field Coll Replacement 

Remove armature and brush holder before starting 
this procedure. 

(1) Remove field coil screws using arbor press and 
tool J-22516. 

(2) Cut field coil lead strap as close as possible to 
contact-to-field coil joint. 

CAUTION: Do not cut solenoid point contact. 

(3) Cut hold-in coil lead at terminal strip. 
(4) Straighten tabs of pull-down coil sleeve. Remove 

sleeve and flange. 

(5) Remove field coil assembly from frame. 

(6) Clean and tin surfaces of contact tab and field 
coil strap that are to be soldered. 

(7) Install replacement field coil assembly in frame 
using original pole shoes and screws. Apply drop of 
Loctite 222 or equivalent to screw threads. Tighten 
screws using arbor press and tool J-22516. 

(8) Install pull-down coil sleeve and flange. Have 
helper hold coil and sleeve assembly against frame while 
bending retaining tabs. 

(9) Wrap hold-in coil lead around terminal strip and 
solder. Cut off excess lead. 

(10) Solder field coil lead strap to contact strap. Use 
500-600 watt soldering iron and rosin-core solder. 

Solenold Contact Assembly Replacement 

Remove armature and brush holder before starting 
this procedure. 

(1) Cut upper contact as close as possible to contact- 
to-field coil joint. 
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CAUTION: Do not cut field coil lead strap. 

(2) Unsolder hold-in coil lead from terminal strip. 

(3) Remove field coil screws using arbor press and 

tool J-22516. 

(4) Cut rivets inside frame with chisel. Remove con- 

tact assembly. 

(5) Position replacement lower (movable) contact 

on frame (fig. 1F-15). Position hold-in coil terminal strip 

inside frame. Install copper rivet through contact, frame 

and terminal. Upset rivet. 

NOTE: Be sure holes for second rivet are aligned be- 

fore upsetting copper rivet. 

(6) Install plastic insulator, upper contact and fiber 

washer to remaining hole in frame. Install aluminum 

rivet and upset. 

NOTE: Be sure upper contact is positioned on shoulder 

of plastic insulator before upsetting rivet. 

(7) Install field coil assembly and screws. Apply 

drop of Loctite 222, or equivalent, to each screw. 
(8) Solder hold-in coil lead to terminal strip. 

(9) Solder field coil lead strap to upper contact. Use 

500-600 watt soldering iron and rosin-core solder. 

ALUMINUM 
RIVET 

UPPER 
COPPER CONTACT 
RIVET 

WASHER 

LOWER ©) SHOULDER 
CONTACT ————» SS 

y 
HOLD-IN PLASTIC 

COIL LEAD ee INSULATOR 

erent ——— _ 

SS 
\ 

HOLD-IN COIL 
TERMINAL 

FIELD 
] COIL 
e STRAP 

70891 

Fig. 1F-15 Solenoid Contact Replacement 

Bushing Replacement 

Drive End Bushing 

(1) Support drive end housing and remove original 
bushing and seal. 

(2) Install replacement bushing using armature and 

pinion as bushing driver. Do not install drive end hous- 
ing seal at this time. 

Commutator End Bushing 

(1) Remove original bushing by threading through 
bushing cavity with suitable size tap. Secure tap in vise 
and separate bushing from end plate. 

(2) Drive replacement bushing into end plate until 

seated, using suitable socket or bushing driver. 

Drive Assembly Replacement 

(1) Pry stop ring off and remove starter drive from 
armature shaft. 

(2) Apply few drops of 10W-30 motor oil to arma- 
ture shaft and end bushings. Replacement drive assem- 

bly is prelubricated. 

(3) Apply thin coating of Dow Corning 33 Silicone 
Lubricant, or equivalent, on armature shaft splines. 

(4) When installing drive assembly, check snap ring 
for tight fit on shaft. Slide drive assembly over shaft 
and install stop ring and original retainer. 

Assembly 

(1) Insert armature into frame. Install drive yoke 
and pivot pin. Drive yoke must engage lugs on drive 
assembly. 

(2) Insert drive yoke return spring into recess in 

drive housing. Install housing to frame. 
(3) Install brush holder. Be sure depression in 

holder aligns with rubber boot on terminal. 

(4) Insert brushes into brush holder. Refer to figure 

1F-16 for proper wire routing. Install brush springs. 
(5) Install end plate. Align hole in terminal with 

hole in terminal bracket. 

INPUT 
TERMINAL 

BRUSH 
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ARMATURE 
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Fig. 1F-16 Brush Wire Routing 
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(6) Install through-screws. 

(7) Install drive yoke cover and clamp. 

NEUTRAL SAFETY SWITCH REPLACEMENT 

(1) Disconnect wiring connector and remove switch 

from transmission. Allow fluid to drain into container. 

(2) Move selector lever to PARK and NEUTRAL 

positions. Inspect switch operating lever fingers to en- 
sure that they are properly centered in switch opening. 

(3) Install switch and seal in transmission case. 
Tighten switch to 24 foot-pounds (6 Nm) torque. 

SPECIFICATIONS 

Starter Motor Specifications 

Standard Performance 

(4) Test switch continuity. 
(5) Correct transmission fluid level as required. 

High Performance 

Frame Diameter 4 inches 

or 

232, 258, 304 CID 

4 1/2 inches 

360 CID 

4 1/2 inches 

Brush Length 0.5 inches 0.5 inches 0.5 inches 

Wear Limit 0.25 inches 0.25 inches 0.25 inches 

No Load Test (Free Speed) 
Volts 

Amps 

Min. RPM 

Max. RPM 

12 
67 

7380 
9356 

12 
77 

8900 
9600 

Contact Point Clearance 
0.100 - 0.020 inch 

(0.060 preferred) 
0.100 - 0.020 inch 

(0.060 preferred) 

Torque Specifications 

0.100 - 0.020 inch 

(0.060 preferred) 

80253 

Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 

Metric (N-m) 

Service 

Service In-Use 

Set-To Recheck 

Torque Torque 

Neutrals Safetyiswitchis cee Waa cy ree te eee OR... Aes 33 _ 

Starter Motor to Bell Housing 

4-Cylinder 

ON rarest eee sere doe Ora a eR Mew cai Se ipo ae ccetigtls o> ccs te see 45 38-52 

UPA tS. & Ales od. a dS ERGO MOE ane mcne rer ne ee aan TKS! 62-84 

Grands -CVNNOCl= - 7 wen M le. Socutine chad: ~ SRPUMRYE Shs xs Gms 24 18-34 

Starter SOlenoidialenminaliNUtsmemets me ymaes. . cet els can ee a ose 6 45-8 

All Torque Values given in foot-pounds with dry fits unless otherwise specified. 

Special Tools 

J-22516 
STARTER POLE 
SCREW WRENCH 

70112 

USA (ft.lbs.) 

Service 

Service In-Use 

Set-To Recheck 

Torque Torque 

24 = 

33 28-38 

54 46-62 

18 13-25 

55 in-lbs. 40-70 in-Ibs. 

70111 
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GENERAL 

The Bosch mechanical, point-type ignition system is 
used only on the four-cylinder engine. The purpose of 
the ignition system is to ignite the fuel/air mixture in 
the combustion chambers. This is accomplished by a 
high voltage spark provided by the ignition coil. The 
distributor causes the sparks to occur at the correct 
instant (timing) and directs each spark to the correct 
spark plug. 

COMPONENTS 

Ignition Coil 

The ignition coil is an oil-filled, hermetically sealed 
unit (standard construction). The coil has two windings 
on a soft iron core. The primary winding consists of 
several hundred turns of heavy wire. The secondary 
winding consists of thousands of turns of fine wire. 

The coil transforms battery voltage in the primary 
winding to high voltage in the secondary winding. Thou- 
sands of volts are necessary for a satisfactory spark. 

The ignition coil does not require special service other 
See keeping the terminals and connections clean and 
tight. 

A suspected defective coil should be tested on the car. 
A coil may break down at operating temperature. Per- 
form tests according to instructions of the test equip- 
ment manufacturer. 

Distributor 

The distributor consists of three groups of com- 

ponents working together to deliver high voltage to the 
correct spark plug at the correct time (fig. 1G-1). 

Points and Condenser 

The points form an electric switch which is operated 
by a cam on the distributor shaft. When the points are 
closed (touching), current flows through the coil 
primary, creating a magnetic field. When the points 
open, the magnetic field collapses and induces high volt- 
age in the secondary windings of the coil. The distribu- 
tor cam has one lobe for each cylinder. Because the 
distributor is mechanically linked to the crankshaft, the 
points are opened at the precise time each piston is at its 
proper firing position. 

While the points are opening, but are still close to- 
gether, the current has enough momentum to spark 
across the gap. This is prevented by the condenser, 
which offers an alternate but temporary path. By the 
time the condenser has absorbed the current surge, the 
points have opened a gap too great for the current to 
jump. The condenser releases the absorbed current 
which flows back toward the coil. This gives an added 
boost to secondary voltage. 
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Fig. 16-1 Mechanical Distributor Components 
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Spark Advance 

Efficient engine operation requires that each spark 
occur at the correct instant. Varying engine speed or 
engine load requires that the spark occur earlier or later 
than normal. 

Centrifugal advance is controlled by engine speed. 
Flyweights connected to the distributor shaft are 
thrown outward by centrifugal force. Higher rpm 
throws the weights further out. Calibrated-rate springs 
are used to control this movement. The outward motion 
of the centrifugal weights causes the rotor and cam to be 
rotated on the distributor shaft several degress in the 

direction of normal rotation. This is referred to as cen- 
trifugal spark advance. 
When the engine is running under light load, the car- 

buretor throttle plates restrict airflow. This causes a 
relatively lean mixture to enter the combustion cham- 
bers. Ignition must occur earlier, because the lean mix- 
ture takes longer to burn. The vacuum spark advance 
unit is used to accomplish this. When carburetor ported 
vacuum is high, the vacuum unit rotates the breaker 
plate several degrees opposite to the direction the dis- 
tributor is turning. This causes the cam to operate the 
points earlier. This is known as vacuum spark advance. 
Under low vacuum conditions, such as full throttle ac- 
celeration, a spring in the vacuum unit pushes the 
breaker plate back to a position of no advance. 

Cap and Rotor 

The distributor cap has five towers. The central tower 

receives the high voltage from the coil. This voltage 
flows through a button in the cap, into a spring contact 
on the rotor. The rotor tip moves past a contact in the 
cap corresponding to the cylinder to be fired just as the 
coil output voltage reaches the rotor. In this way, each 
spark plug receives its voltage in turn. 

Ignition System Bypass 

During normal operation, a resistance wire reduces 
coil supply voltage to protect the points. Low temper- 
ature starting is improved by supplying full battery 
voltage to the coil. Ignition bypass is accomplished by 
the I-terminal on the starter solenoid. This bypass ter- 
minal is energized only while the starting circuit is in 
operation. After start-up, the bypass function ceases, 
and the ignition coil again receives reduced voltage 
through the resistance wire. 

Ignition Wires and Spark Plugs 

These components are of conventional design. Mainte- 
nance procedures are included in Chapter 1A—General 
Service and Diagnosis. 
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_ OPERATION 

The ignition system is activated by turning the igni- 
tion switch ON (fig. 1G-2). Battery voltage is directed 

through a resistance wire to the coil. This resistance 
wire is bypassed for maximum voltage during starter 
operation. The coil circuit is completed and broken by 

the action of the distributor points. Each time the points 
are opened, a high voltage surge leaves the coil and flows 
to the distributor cap where it is directed by the rotor to 
the proper spark plug. The timing of the sparks is con- 

stantly monitored and changed by vacuum and centri- 
fugal advance mechanisms. 

, STARTER 
BATTER 

IGNITION Sis bai 
SWITCH 

- + 
O O ° o 

RESISITANCE 

— WIRE 

oe 

SPARK 
CONDENSER 

DISTRIBUTOR 70632 

Fig. 1G-2 Ignition System Schematic 

TROUBLESHOOTING 

Ignition system problems are caused by a failure in 
the primary circuit or in the secondary circuit, incorrect 
timing or incorrect advance. Circuit failures may be 
caused by shorts, loose primary connections, loose or 
corroded secondary terminals, faulty insulation, defec- 
tive rotor or cap, defective points or incorrect dwell, 
fouled or worn spark plugs. 

To determine an ignition fault other than spark 
knock, refer to the Service Diagnosis Chart. 

Engine Spark Knock (Ping) 

Spark knock can be attributed to a number of factors. 
The most common are climatic factors such as temper- 
ature, air density and humidity. 
¢ High Underhood Temperature 

Underhood temperature is increased by the use of air 
conditioning (especially during long periods of idling), 
overloading (trailer pulling, operating in too high a 
gear), and the installation of accessories that restrict 
airflow. 

e Air Density 

Air density increases as barometric pressure rises or as 

temperature drops. A denser than normal mixture of air 
and fuel drawn into the cylinder has the same effect as 

raising the compression ratio, increasing the possibility 
of spark knock. ; 

e Humidity 

Low humidity increases the tendency to spark knock. 
High humidity decreases spark knock. 
e Fuel Octane Rating 

All engines are designed to operate on unleaded fuels. 
Fuels of equivalent octane rating may vary in their 

knocking characteristics in a given engine. It may be 
necessary to reduce initial timing (not more than 2 de- 

grees from specifications) or select an alternate source 
of fuel. 

e Ignition Timing 

Check ignition timing to be sure it is set within 
specifications. 

NOTE: The white paint mark on the timing degree 

scale represents the specified setting at idle speed, not 
TDC (Top Dead Center). 

¢ Combustion Chamber Deposits 

An excessive build-up of deposits in the combustion 
chamber may be.caused by not using recommended 
fuels and lubricants, prolonged engine idling or contin- 

uous low speed operation. These deposits may be re- 
duced by the occasional use of Carburetor and 

Combustion Area Cleaner 8992352 or its equivalent, or 
by operating the car at turnpike speeds. 
¢ Distributor Advance Mechanism 

Check the centrifugal and vacuum advance units to be 
sure they are operating freely. 

TESTING 

Excessive voltage drop in the primary circuit will 
reduce the secondary output of the coil, resulting in hard 
starting, poor performance and reduced fuel economy. 
The input (primary) voltage to output (secondary) volt- 
age ratio is approximately 2000:1. A one volt drop in the 
primary circuit reduces voltage at the spark plugs by 
2000 volts. 

Primary Circuit Current Flow Test 

(1) Inspect primary wiring for loose or corroded 
terminals, worn insulation or broken wires. 

(2) Connect ammeter in series between ignition coil 
positive (input) terminal and yellow ignition feed wire 
(fig. 1G-3). 

(3) Remove secondary (high voltage) lead from coil 
and ground to engine. 

(4) Turn ignition switch ON. 
(5) Use remote control starter switch to crank en- 

gine until distributor points are closed. 
(6) Ammeter should indicate 3 to 3.5 amps. 
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Service Diagnosis 

Possible Cause 

No voltage to ignition system. 

Condition 

ENGINE FAILS TO 
START (NO SPARK 
AT PLUGS) 

(2) Primary wiring connector not 
fully engaged. 

Coil open or shorted. 

Cracked distributor cap. 

Defective rotor. 

ENGINE BACKFIRES 
BUT FAILS TO START 

Incorrect ignition timing. 

Moisture in distributor cap. 

Distributor cap faulty (shorting 
out). 

Wires not in correct firing order. 

ENGINE DOES NOT 
OPERATE SMOOTHLY 

AND/OR 

ENGINE MISFIRES AT 
HIGH SPEED 

Spark plugs fouled or faulty. 

Spark plug cables faulty. 

(3) Spark advance system(s) faulty. 

EXCESSIVE FUEL 
CONSUMPTION 

Incorrect ignition timing. 

Spark advance system(s) faulty. 

ERRATIC TIMING 
ADVANCE 

Faulty vacuum advance assembly. 

BASIC TIMING NOT 
AFFECTED BY 
VACUUM (DIS- 
CONNECTED) 

Advance diaphragm defective. 

(2) Misadjusted, weak or damaged 
mechanical advance springs. 

Worn distributor shaft bushings. 

(1) 

(2) 

(3) 

(4) 

(5) 

(1) 

(2) 

(3) 

(4) 

(1) 

(2) 

(3) 

(1) 

(2) 

(1) 

(1) 

(2) 

(3) 

Correction 

Check battery, ignition switch and 
wiring. Repair as needed. 

Make sure connector is clean and 
firmly seated. 

Test coil. Replace if faulty. 

Replace cap. 

Replace rotor. 

Check timing. Adjust as needed. 

Dry cap and rotor. 

Check cap for loose terminals, 
cracks and dirt. Clean or replace 
as needed. 

Reconnect in proper firing order. 

Clean and regap plugs. Replace if 
needed. 

Check cables. Replace if needed. 

Check operation of advance 
system(s). Repair as needed. 

Check timing. Adjust as needed. 

Check operation of advance 
system(s). Repair as needed. 

Check operation of advance 
diaphragm and replace if needed. 

Replace vacuum advance unit. 

Readjust or replace springs as 
needed. 

Check for worn bushings. Replace 
distributor. 

70767 
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(7) If reading is less than 3 amps, connect jumper 

wire from coil negative terminal to ground. This jumper 
bypasses ground through distibutor. If ammeter reading 
increases to at least 3 amps with jumper wire installed, 

check for poor ground through distributor points. 
(8) If ammeter reading does not increase to at least 

3 amps with jumper installed to coil negative terminal, 

resistance is excessive between battery and coil positive 
terminal. If reading is above 3.5 amps, resistance is too 

low. 
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Fig. 1G-3 Primary Circult Current Flow Test 
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Primary Circuit Resistance Test 

Low primary resistance causes high current flow 
which leads to prematurely burned points. High 
primary resistance results in poor coil high-voltage 
output. 

The three tests below determine resistance by meas- 
uring voltage drop. Voltage drop is the difference in 
potential between two ends of a resistance. The greater 
the resistance, the greater the voltage difference. 

Test 1—Total System Voltage Drop 

(1) Remove distributor cap. 
(2) Connect voltmeter positive lead to battery posi- 

tive post. Connect voltmeter negative lead to ignition 
coil positive post (fig. 1G-4). 

(3) Turn ignition switch ON. With points closed, 
voltmeter should indicate approximately 5 volts. 

(a) If voltmeter indicates over 7 volts, circuit 
resistance is too high. Proceed to test 2. 

(b) If voltmeter indicates under 4 volts, circuit 
resistance is too low, or battery voltage is being applied 
between resistance wire and coil terminal. Refer to Igni- 
tion Primary Resistance Wire Test. 
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Fig. 1G-4 Total System Voltage Drop Test 

Test 2—Ignition Switch Voltage Drop 

This test determines the voltage drop between the 

battery and the output side of the ignition switch. The 5- 

amp gauge/ignition fuse is used as a test point. 
(1) Remove distributor cap. 

(2) Connect voltmeter positive lead to battery posi- 
tive post (fig 1G-5). 

(3) Insert voltmeter negative probe into test slot in 
5-amp gauge/ignition fuse. 

(4) Turn ignition switch ON. Be sure distributor 

points are closed. 
(5) Maximum allowable voltage drop is 0.4 volt. If 

drop is more than 0.4 volt, perform Test 3. 
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Fig. 1G-5 Ignition Switch Voltage Drop Test 
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Test 3—Ignition Switch Voltage Supply Test 

This test determines if there is a resistance problem in 
the voltage supply to the ignition switch. 

(1) Remove distributor cap. Be sure points are 

closed. 

(2) Insert paper clip into dash connector DV cavity 
and attach voltmeter negative lead to paper clip (fig 1G- 

6). 
(3) Connect voltmeter positive lead to battery posi- 

tive cable. 

(4) Turn ignition switch ON. 

(5) Maximum allowable voltage drop is 0.2 volt. If 

voltage drop is greater than 0.2 volt, check for poor 
connection at dash connector. 

(6) If voltage drop at dash connector is 0.2 volt or 

less (acceptable), but voltage drop at 5-amp fuse was 

above 0.4 volt (too high), connect jumper wire between 
terminals B-1 and I-1 of ignition switch and check volt- 

age drop at 5-amp fuse. If voltage drop is now accept- 

able, replace ignition switch. 
(7) If jumping ignition switch does not eliminate 

excessive voltage drop, replace instrument panel wiring 
harness. 
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Fig. 16-6 Ignition Switch Voltage Supply Test 

Ignition Primary Resistance Wire Test 

Resistance wire in the primary circuit is carefully 
calibrated to prevent excess current flow from pre- 
maturely burning out the ignition points. Do not cut or 

splice this wire, and do not replace with normal non- 
resistance wire. 

Test the resistance wire with an ohmmeter. Most 
ohmmeter leads are not long enough to reach for this 
test. If an extension is added to the leads, calibrate the 
ohmmeter after adding the extensions. 

(1) Connect one ohmmeter lead to positive coil ter- 
minal. Insert other lead test probe into test slot in 5-amp 
fuse (fig. 1G-7). 

CAUTION: The ignition switch must be OFF during 
this test or ohmmeter will be damaged. 
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Fig. 16-7 Primary Resistance Wire Test 

(2) Read ohmmeter. Resistance should be 2 ohms. 

Coil Tests 

The coil can be tested on any conventional coil tester 
or with an ohmmeter. A coil tester is preferable as it will 
detect faults that an ohmmeter will not. 

Primary Resistance Test 

(1) Remove wires from negative and positive termi- 
nals of coil. 

(2) Set ohmmeter to low scale and calibrate to zero. 
(8) Connect ohmmeter to negative and positive ter- 

minals of coil. Resistance should be 1.60 to 1.80 ohms at 
75°F. 

Secondary Resistance Test 

(1) Remove cable from center terminal of coil. 

NOTE: Ignition must be OFF. 

(2) Set ohmmeter to 1000 scale and calibrate to zero. 
(3) Connect ohmmeter to brass contact in center 

terminal and to either primary terminal. Resistance 
should read 9,400 to 11,700 ohms at 75°F. A maximum of 

15,000 ohms is acceptable if coil temperature is 200°F or 
more. 
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Current Flow Test 

(1) Disconnect wire from coil positive terminal. 
(2) Connect ammeter between coil positive terminal 

and disconnected wire. 
(3) Disconnect wire from coil negative terminal. 
(4) Connect jumper wire from coil negative termi- 

nal to known good ground. 
(5) Turn ignition to ON position. 
(6) Amperage should read approximately 7 amps, 

and should not exceed 10 amps. At temperatures above 
75°F, current flow may be as low as 5 amps. 

(7) Leave ammeter connected to coil positive termi- 
nal. Remove jumper wire from negative terminal. Con- 
nect wire to negative terminal. Current flow should be 
approximately 4 amps. 

NOTE: Points must be closed for current to flow. 

(8) Start engine. Normal current flow with engine 
running is 2 amps. 

Coll Output Test 

(1) Connect oscilloscope to engine. 

(2) Start engine and observe secondary spark 
voltage. 

(3) Remove one spark plug wire from distributor 
cap. Observe voltage on oscilloscope corresponding to 
disconnected plug wire. This voltage, referred to as open 
circuit voltage, should be 20,000 volts minimum. 

DISTRIBUTOR REPLACEMENT 

Removal 

(1) Remove air cleaner. 
(2) Remove distributor water shield and retaining 

screws, 
(3) Unfasten distributor cap retaining clips. Re- 

move distributor cap with high tension cables and posi- 
tion it out of way. 

(4) Disconnect vacuum hose from distributor vac- 
uum advance unit. 

(5) Disconnect 
connector. 

(6) Scribe mark on distributor housing in line with 
tip of rotor. Scribe mark on distributor housing near 
clamp and scribe matching mark on engine. Note posi- 
tion of rotor and distributor housing in relation to sur- 
rounding engine parts as reference points for installing 
distributor. 

(7) Remove distributor holddown nut and clamp. 
(8) Withdraw distributor carefully from engine. 

distributor primary wiring 

Installation 

(1) Clean distributor mounting area on drive 
housing. 

(2) Install distributor 
gasket. 

(3) Position distributor on engine. If engine was not 
rotated while distributor was removed: 

(a) Align rotor tip with mark scribed on distrib- 
utor housing during removal. 

(b) Slide distributor down into housing. Align 

scribe mark on distributor with matching scribe mark 
on engine. 

replacement mounting 

NOTE: It may be necessary to move rotor and shaft 
slightly to start gear into mesh with camshaft gear, but 
rotor should align with scribe mark when distributor is 
down in place. 

(c) Install distributor holddown clamp, nut and 
lockwasher, but do not tighten. 

(4) If engine was cranked while distributor was re- 
moved, establish timing as follows: 

(a) Remove No. 1 spark plug. Hold finger over 
spark plug hole and rotate engine until compression 
pressure is felt. Slowly continue to rotate engine until 
timing mark on crankshaft pulley lines up with top dead 
center (0) mark on timing quadrant. Always rotate 
engine in direction of normal rotation. Do not turn 
engine backward to align timing marks. 

(b) Turn distributor shaft until rotor tip points 
in direction of No. 1 terminal in distributor cap. This is 
indicated by manufacturer mark on edge of distributor 
housing. Turn rotor 1/8-turn clockwise past position of 
No. 1 terminal. 

(c) Slide distributor down into engine and posi- 
tion distributor vacuum advance housing in approx- 
imately same location (in relation to surrounding engine 
parts) as when removed. Align scribe mark on distribu- 
tor with matching scribe mark on engine. 

(d) Install distributor holddown clamp, nut and 
lockwasher, but do not tighten. 

(5) Install distributor cap (with ignition cables) on 
distributor housing, making sure tang on distributor 
housing aligns with slot in distributor cap and that cap 
fits on rim of distributor housing. 

NOTE: [f distributor cap is incorrectly positioned on 
distributor housing, cap or rotor may be damaged when 
engine is cranked. 

(6) Connect distributor primary wiring connector. 
(7) Connect timing light to No. 1 spark plug. 

CAUTION: Do not puncture high tension cables or 
boots to make contact. Use proper adapters. 

(8) Operate engine at 700 rpm and observe timing 
marks with timing light. Rotate distributor housing as 
needed to align timing mark on crankshaft pulley with 
correct mark on timing quadrant. When timing is cor- 
rect, tighten distributor holddown nut and check timing 
to be sure it did not change. 
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(9) Disconnect timing light and connect vacuum 
hose to distributor vacuum advance unit. 

(10) Install distributor water shield. 

(11) Install air cleaner. 

DISTRIBUTOR COMPONENT REPLACEMENT 

Ignition Points 

Replace points at intervals outlined in Mechanical 
Maintenance schedule. For adjustment procedures, re- 
fer to Chapter 1A—General Service and Diagnosis. 

(1) Remove air cleaner. 
(2) Remove distributor cap with ignition wires at- 

tached and move aside. 
(3) Remove rotor by pulling straight off with even 

pressure. 
(4) Remove dust shield. 
(5) Unplug point lead from connector. 

NOTE: If condenser is to be replaced, do so now. Refer 

to Condenser below. 

(6) Remove retaining screw from point assembly. 
(7) Remove point assembly from plate. 

(8) Wipe distributor cam clean and inspect. 

(9) Install replacement points. Be sure pivot pin is 
properly seated in pivot hole. 

(10) Install retaining screw. Do not tighten. 
(11) Rotate engine in direction of normal rotation 

until rubbing block is positioned on high point of cam 
lobe. 

(12) Adjust gap to 0.45 mm (0.018 inch). Tighten 
retaining screw. 

(13) Apply high temperature distributor cam lubri- 
cant to one lobe of cam. Bead of lubricant should be size 
of match head. 

(14) Attach point assembly wire lead to connector. 
(15) Install dust cover and rotor. Be sure rotor seats 

properly on shaft. 

(16) Install distributor cap. 
(17) Check dwell. Set timing to specifications. Refer 

to Chapter 1A—General Service and Diagnosis. 

(18) Install air cleaner. 

Condenser 

The condenser is ordinarily replaced at the same time 
as the points. If the condenser must be replaced sepa- 

rately, follow this procedure. 
(1) Remove air cleaner. 

(2) Remove distributor cap with ignition wires at- 

tached. Position aside. 
(3) Remove rotor and dust cover. 

(4) Disconnect point lead from connector. 
(5) Disconnect primary ignition lead from distribu- 

tor connector. 

(6) Remove retaining screw. Remove connector and 
condenser assembly. 

(7) Install replacement connector and condenser as- 

sembly. Be sure rubber grommet is securely positioned 

in square hole of distributor wall. 
(8) Connect primary ignition lead and ignition point 

lead. 
(9) Install dust cover and rotor. 

(10) Install distributor cap. 
(11) Install air cleaner. 

Vacuum Unit 

(1) Remove air cleaner. 

(2) Remove distributor cap with ignition wires at- 
tached. Position aside. 

(3) Remove rotor and dust cover. 
(4) Disconnect vacuum line from vacuum unit. 

(5) Carefully remove retainer from vacuum unit 
drive pin. Do not allow retainer to fall into distributor. 

(6) Remove retaining screws and remove vacuum 

unit by disengaging vacuum unit lever from drive pin. 

(7) Install replacement vacuum unit. Engage lever 
with drive pin. Install retaining screws. 

(8) Carefully install retainer to drive pin. 
(9) Attach vacuum line to vacuum unit. 

(10) Install dust cover and rotor. 
(11) Install distributor cap. 
(12) Install air cleaner. 

SPECIFICATIONS 

Coil Specifications 

Ignition Coil 

Primary Resistance @ 75°F............. 1.60 to 1.80 ohms 

Secondary Resistance @ 75°F ......... 9400 to 11,700 ohms 

Open, Circuit OUtOUty wakes, stake os sci, le es, 20 kv minimum 

Spark’ Plug Required*Voltage’ “i... ac a 5 to 16 kv 

80386 

Torque Specifications 

Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 

Distributor Clamp Wute. Se) e oe ee A deen ee en, 

Metric (N-m) USA (ft.Ibs.) 

Service In-Use Service In-Use 

Set-To Recheck Set-To Recheck 

Torque Torque Torque Torque 

20 19-22 15 14-16 

All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 

80387 
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SOLID STATE 
IGNITION SYSTEM 

Page Page 
Components 1G-9 Special Tools 1-25 
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GENERAL / Ine \ 2 
The Solid State Ignition (SSI) system was introduced ! jeonrnon 

§CONTROL , 
L 

on certain Canadian models as a 1977 running change. 

This system is used on all six- and eight-cylinder engines 

in 1978. The new system is easily recognizable by the 

unique coil connector (fig. 1G-8). The new electronic 

control unit is unpainted metal and has unique con- 
nectors (fig. 1G-9). The new distributor has a metal 
vacuum unit (fig. 1G-10). 

UNIT 

SLIDE-ON 
CONNECTORS 

* wa 

+ tg “, f v y te 

Fig. 16-9 Electronic Control Unit 
= 

Fig. 16-8 Coll Connector 

COMPONENTS 

The SSI system consists of these major components: 
ignition switch, electronic ignition control unit, ignition 
coil, primary resistance wire and bypass, distributor, 
ignition wires and spark plugs. 

NOTE: When disconnecting SSI system connectors, 
pull apart with firm, straight pull. Do not attempt to 
pry apart with screwdriver. When connecting, press to- in oD, —_ gether firmly to overcome hydraulic pressure of grease. Fig. 1G-10 Distributor Vacuum Unit 

70862 



16-10 IGNITION SYSTEMS 

NOTE:. If connector locking tabs weaken or break off, 
do not replace associated component. Bind connectors 
together with tape or harness tie strap to asswre good 
electrical connection. 

Control Unit 

The electronic control unit is a solid-state, moisture- 
resistant module. The component parts are permanently 
sealed in a potting material to resist vibration and envi- 

ronmental conditions. All connections are weatherproof. 

The control unit has built-in reverse polarity protection 
and transient voltage protection. 

NOTE: This unit is not repairable and must be serviced 
as a unit. 

Ignition Coll 

The ignition coil is oil-filled and hermetically sealed 

(standard construction). The coil has two windings on a 
soft iron core. The primary winding consists of com- 
paratively few turns of heavy wire. The secondary wind- 
ing consists of many turns of fine wire. 

The function of the ignition coil in the SSI system is to 

transform battery voltage in the primary winding to 
high voltage for the secondary system. 

The ignition coil does not require special service other 
than keeping terminals and connectors clean and tight. 
When an ignition coil is suspected of being defective, 

check it on the vehicle. A coil may break down after it 
has reached operating temperaure. Jt is important that 
the coil be at operating temperature when tests are 

made, Perform the tests following the instructions of 
the test equipment manufacturer. 

Coll Connector 

The coil terminals and coil connector are of unique 
design (fig. 1G-8). The connector is removed from the 
coil by grasping both sides and pulling connector away 

from coil (fig. 1G-11). 
When a tachometer is required for engine testing or 

tune-up, connect tachometer using an alligator clamp as 
shown in figure 1G-12. 

Resistance Wire 

A wire having 1.85+0.05 ohms resistance is provided 
in the ignition feed to supply less than full battery 
voltage to the coil during running conditions. During 
starting, the resistance wire is bypassed and full battery 

voltage is applied to the coil. Bypass is accomplished by 

the I-terminal on the starter solenoid. The bypass termi- 
nal is energized only while the starting circuit is in 
operation. 

Fig. 1G-11 Removing Coll Connector 

wy ~ 

i} Ki 
wy bie g —_— j Gr ; = 

| ae)  “ENEGATIVE 

‘ TERMINAL jem 
ALLIGATOR , ; 
CLAMP 

Fig. 1@-12 Tachometer Connection 

Distributor 

The distributor consists of three groups of com- 

ponents: sensor and trigger wheel, spark advance and 

cap and rotor. 

Sensor and Trigger Wheel 

Current flowing through the ignition coil creates a 
magnetic field in the primary windings. When the cir- 
cuit is opened and current flow stops, the magnetic field 
collapses and induces high voltage in the secondary 
windings. The circuit is switched open and closed elec- 
tronically by the control unit. The distributor sensor and 
trigger wheel provide the signal that operates the con- 

trol unit. 
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The trigger wheel, mounted to the distributor shaft, 
has one tooth for each cylinder. The wheel is mounted so 

that the teeth rotate vast the sensor one at a time. 

The sensor, a coil of fine wire mounted to a permanent 
magnet, develops an electromagnetic field that is sensi- 

tive to the presence of ferrous metal. The sensor detects 
the trigger wheel teeth as they pass the sensor. When a 

trigger wheel tooth approaches the pole piece of the 

sensor, it reduces the reluctance of the magnetic field, 

increasing field strength. Field strength decreases as the 

tooth moves away from the pole piece. This build up and 

reduction of field strength generates an alternating cur- 

rent which is interpreted by the control unit. The control 
unit then opens and closes the coil primary circuit. 

There are no contacting surfaces between the trigger 
wheel.and sensor. Because there is no wear, dwell angle 

requires no adjustment. Dwell is determined electron- 

ically by the control unit. When the coil circuit is 
switched open, an electronic timer in the control unit 

keeps the circuit open only long enough for the spark to 

discharge. Then it automatically closes the coil primary 

circuit. The period of time the circuit is closed is referred 
to as dwell. Electronically-timed dwell is not adjustable. 

Spark Advance 

Efficient engine operation requires each spark to oc- 
cur at the correct instant. Varying engine speed or en- 
gine load requires the spark to occur earlier or later than 
normal, 

Centrifugal advance is controlled by engine speed. 
Flyweights connected to the distributor shaft are 
thrown outward by centrifugal force. Higher rpm 
throws the weights further out. Calibrated-rate springs 
are used to control this movement. The outward motion 
of the centrifugal weights causes the rotor and trigger 
wheel to be rotated on the distributor shaft several 
degrees in the direction of normal rotation. This is re- 
ferred to as centrifugal spark advance. 
When the engine is running under light load, the car- 

buretor throttle plates restrict airflow, causing a rela- 
tively lean mixture to enter the combustion chambers. 
Ignition must occur earlier, because the lean mixture 
takes longer to burn. The vacuum spark advance unit is 
used to accomplish this. When carburetor ported vac- 
uum is high, the vacuum unit rotates the sensor several 
degrees opposite to the direction the distributor is turn- 
ing. This causes the sensor to detect trigger wheel teeth 
earlier. This is known as vacuum spark advance. Under 
low vacuum conditions, such as full throttle accelera- 
tion, a spring in the vacuum unit pushes the sensor back 
to a position of no advance. 

Cap and Rotor 

The central tower on the distributor cap receives the 
high voltage from the coil. This voltage flows through a 
button in the cap into a spring contact on the rotor. The 

rotor tip aligns with the contact in the cap correspond- 
ing to the cylinder to be fired just as the coil output 
voltage reaches the rotor. In this way, each spark plug 
receives its voltage in turn. 

OPERATION 

The control unit is activated when the ignition switch 
is in the START or RUN position (fig. 1G-13). The 
primary circuit is closed and the coil primary is ener- 
gized. When the engine begins turning the distributor, 
the trigger wheel teeth rotate past the sensor. As each 
tooth aligns with the sensor, a high voltage surge leaves 
the coil and flows to the distributor cap. The rotor di- 
rects the high voltage to the proper spark plug. The 
timing of the sparks is constantly monitored and 
changed by the vacuum and centrifugal advance 
mechanisms. 

TROUBLESHOOTING 

For troubleshooting purposes, ignition problems are 
placed in three categories: full failure, intermittent fail- 
ure and spark knock. 

Full failure is always a no-spark situation. The en- 
gine will not start. If a full failure occurs when the 
engine is running, it will refuse to re-start. 

Intermittent failure is temporary. The engine may 
refuse to start on the first try, but will eventually start. 
If an intermittent failure occurs when the engine is 
running, it may falter but continues to run. If it stalls, it 
will re-start and will continue to run. 
Spark knock is not a failure mode. The engine will 

start and will continue to run. If not corrected, spark 
knock can do extensive damage to internal engine 
components. 

Full Failure Diagnosis 

The first step in diagnosing a failure is to identify 
which system—primary or secondary—is faulty. 

The primary system consists of: 
¢ Battery feed to ignition coil. 
* Ignition coil primary winding. 
¢ All wires connected to electronic control unit. 
¢ Distributor 
The secondary system consists of: 
¢ Ignition coil secondary winding. 
¢ All heavy wires installed in distributor cap. 
¢ Distributor cap. 

¢ Distributor rotor. 
¢ Spark plugs. 

NOTE: When disconecting secondary wire from spark 
plug or distributor cap, twist the rubber boot slightly to 
break loose. Grasp the boot, not the wire, and pull off 
with steady, even pressure. 
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Fig. 16-13 SSI System Schematic 70858 

Secondary Cicult Check (6) Read notes that follow, then proceed to SSI Sys- 

(1) Disconnect coil wire from center tower of dis- 
tributor cap. Use insulated pliers to hold wire approx- 
imately 1/2 inch from engine block or intake manifold. 

(2) Crank engine and observe wire for spark. 

(a) If no spark occurs, go to step (5). 

(b) If spark occurs, go to step (8). 

(8) Connect coil wire to distributor cap. Remove 
wire from one spark plug. 

CAUTION: Do not remove wires from plugs in cylin- 
ders 3 or 5 of a six-cylinder engine or cylinders 3 or 4 of 
an eight-cylinder engine when performing this test or 
sensor may be damaged. 

(4) Use insulated pliers to hold wire 1/2 inch from 
engine head while cranking engine. Observe spark. 

(a) If spark occurs, check for fuel problems or 

incorrect timing. 
(b) If no spark occurs, check for defective rotor 

or distributor cap, or defective spark plug wires. 
(5) If no spark occurs. at coil, test coil wire resist- 

ance. It should not exceed 10,000 ohms. Replace if 

required. 

tem Diagnosis and Repair Simplification Charts. 

NOTE: The DARS charts are organized to permit test- 
ing each primary circuit separately and in the most 
logical order. When the problem is located, it is not 

necessary to perform further tests. 

NOTE: If a particular component or circuit 1s sus- 
pected, locate the appropriate DARS Chart and follow 
the procedures outlined. If no particular component or 
circuit is suspected, begin with Chart 1 and proceed 
from chart to chart until the problem is located. 

NOTE: Do not perform Chart 4 unless Chart 1 has been 

performed. 

Intermittent Fallure Diagnosis 

Intermittent failure may be caused by loose or cor- 
roded terminals, defective components, poor ground 

connections, or defective wiring. Refer to the Service 
Diagnosis Chart. 
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Service Diagnosis 

Possible Cause Condition 

ENGINE FAILS TO 
START (NO SPARK 
AT PLUGS) 

No voltage to ignition system. 

Electronic Control Unit ground 
lead inside distributor open, 
loose or corroded. 

Primary wiring connectors not 
fully engaged. 

Coil open or shorted. 

Electronic Control Unit defective. 

Cracked distributor cap. 

Defective rotor. 

ENGINE BACKFIRES 
BUT FAILS TO START 

Incorrect ignition timing. 

Moisture in distributor. 

Distributor cap faulty. 

Ignition wires not in correct 
firing order. 

ENGINE RUNS ONLY 
WITH KEY IN START 
POSITION 

Open in resistance wire or 
excessive resistance. 

ENGINE CONTINUES 
TO RUN WITH KEY 
OFF 

Defective starter solenoid. 

Shorted diode in alternator 
indicator lamp circuit. 

ENGINE DOES NOT 
OPERATE SMOOTHLY 

AND/OR 

ENGINE MISFIRES 
AT HIGH SPEED 

Spark plugs fouled or faulty. 

Ignition cables faulty. 

Spark advance system(s) faulty. 

I-terminal shorted to starter 
terminal in solenoid. 

Trigger wheel pin missing. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(1) 

(2) 

(3) 

(4) 

(1) 

(1) 

(2) 

(1) 

(2) 

(3) 

(4) 

(5) 

Correction 

Check battery, ignition switch and 
wiring. Repair as required. 

Clean, tighten or repair as required. 

Clean and fully engage connectors. 

Test coil. Replace if faulty. 

Replace Electronic Control Unit. 

Replace cap. 

Replace rotor. 

Check timing. Adjust as required. 

Dry cap and rotor. 

Check cap for loose terminals, 
cracks and dirt. Clean or replace 
as required. 

Install in correct order. 

Repair resistance wire. 

Replace solenoid. 

Replace diode. 

Clean and gap plugs. Replace as 
required. 

Check cables. Replace as 
required. 

Check operation. Repair as 
required. 

Replace solenoid. 

Install pin. 

70866A 
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Service Diagnosis (Continued) 

Possible Cause 

(6) Distributor wires installed in 
wrong firing order. 

Condition Correction 

ENGINE DOES NOT 
OPERATE SMOOTHLY 
(Continued) 

(6) Install wires correctly. 

EXCESSIVE FUEL 
CONSUMPTION 

(1) Incorrect ignition timing. (1) Check timing. Adjust as required. 

Spark advance system(s) faulty. (2) Check operation. Repair as required. 

ERRATIC TIMING (1) Faulty vacuum advance assembly. (1) Check operation. Replace if 
ADVANCE required. 

Centrifugal weights sticking. (2) Remove dirt, corrosion. 

TIMING NOT Defective vacuum advance unit. (1) Replace vacuum advance unit. 

AFFECTED BY 
VACUUM (2) Advance unit adjusting screw too (2) Turn screw clockwise to bring 

advance curve within specifications 
(Chapter 1A). 

far counterclockwise. 

Sensor pivot corroded. (3) Clean pivot. 

70866B 

Engine Spark Knock (Ping) timing (not more than 2 degrees from specifica- 
' tions) or select an alternate source of fuel. 

Spark knock can be attributed to a number of factors. ¢ Ignition Timing 
The most common are climatic factors such as temper- Check ignition timing to be sure it is set within 

ature, air density and humidity. specifications. 
e High Underhood Temperature 

Underhood temperature is increased by the use of NOTE: The white paint mark on the timing degree 
air conditioning (especially during long periods of scale represents the specified spark setting at idle speed, 
idling), overloading (trailer pulling, operating in not TDC (Top Dead Center). 

too high a gear) and the installation of accessories 

that restrict airflow. ¢ Combustion Chamber Deposits 

e Air Density An excessive build-up of deposits in the com- 

Air density increases as barometric pressure rises bustion chamber may be caused by not using rec- 

or as temperature drops. A denser than normal ommended fuels and lubricants, prolonged engine 

mixture of air and fuel drawn into the cylinder has idling or continuous low speed operation. These 

the same effect as raising the the compression deposits may be reduced by the occasional use of 

ratio, increasing the possibility of spark knock. Carburetor and Combustion Area Cleaner 8992352 

e Humidity or its equivalent, or by operating the car at turn- 

Low humidity increases the tendency to spark pike speeds. 

knock. High humidity decreases spark knock. e Distributor Advance Mechanism 

e Fuel Octane Rating Check the centrifugal and vacuum advance units 

All engines are designed to operate on unleaded to be sure they are operating freely. 

fuels. Fuels of equivalent research octane rating e Exhaust Manifold Heat Valve 

may vary in their knocking characteristics in a If the heat valve sticks in the heat ON position, the 

given engine. It may be necessary to reduce initial intake manifold is heated excessively. 
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SSI SYSTEM DIAGNOSIS AND REPAIR SIMPLIFICATION (DARS) CHART 
Note: Refer to Chapter A — General Information for details on how to use this DARS chart. 

IGNITION COIL Chart 1 
PRIMARY CIRCUIT 
FUNCTION: PROVIDES BATTERY 
FEED TO COIL AND COIL GROUND 

STEP SEQUENCE RESULT 

REFER TO 
FIGURE 1G-6 @ CONNECT VOLTMETER TO 

COIL POSITIVE TERMINAL 
FOR SCHEMATIC AND TO GROUND 

@ TURN IGNITION ON 

VOLTAGE 
ACCEPTABLE 
(6v + .5V) 

VOLTAGE NOT 
ACCEPTABLE 
(BATTERY VOLTAGE) 

VOLTAGE 
ACCEPTABLE 
(6V + .5V) 

VOLTAGE NOT 
ACCEPTABLE REPLACE 
(BELOW 6V) SS) CONDENSER 

VOLTAGE 
DISCONNECT NOT 
CONDENSER ACCEPTABLE 
LEAD 

@ READ VOLTAGE 
@ TURN AT POSITIVE 

IGNITION TO TERMINAL WHILE 
TART CRANKING - VOLTAGE 

: 5 ACCEPTABLE 
(BATTERY 
VOLTAGE) 

VOLTAGE 
OT 

ACCEPTABLE 
(LESS THAN 
BATTERY 
VOLTAGE) 

80699A 
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Chart 1 
STEP SEQUENCE RESULT 

CHECK FOR SHORT 
OR OPEN IN 
WIRE ATTACHED 
TO STARTER I-TERMINAL REPAIR 

AS 
REQUIRED 

CHECK SOLENOID 
AS OUTLINED 
IN CHAPTER 1F 

DISCONNECT WIRE @ IGNITION 
FROM STARTER REMAINS 
SOLENOID I-TERMINAL ON 

@ OBSERVE 
VOLTAGE 
AT COIL 
POSITIVE 
TERMINAL 

VOLTAGE 
DROPS TO 
6V + 5V 

REPLACE 
STARTER 
SOLENOID 

VOLTAGE 
DROPS TO 

VOLTAGE CONNECT 6V + .5V 
REMAINS ee MEER Be BETWEEN 

COIL NEGATIVE BATTERY 
TERMINAL 

VOLTAGE 
AND GROUND ex— 

VOLTAGE REPAIR DEFECTIVE 
DOES NOT DROP RESISTANCE WIRE 

CHECK: 

@ CONTINUITY 
BETWEEN COIL 
NEGATIVE TERMINAL 
AND D4 

9p de REPLACE CONTROL UNIT 

@DI TO GROUND @x)— ? A) 

CONTINUITY LOCATE AND 
NOT OK REPAIR OPEN 

80699B 



STEP 

@ TURN IGNITION 
OFF 

CONNECT 
OHMMETER 
BETWEEN 

IGNITION SYSTEMS 1G-17 

Chart 1 
RESULT SEQUENCE 

RESISTANCE REPAIR 
TOO HIGH RESISTANCE 

(1.40 OHMS WIRE 
OR MORE) COIL POSITIVE 

TERMINAL AND 
DASH CONNECTOR AV 

RESISTANCE 
ACCEPTABLE 
(1.35 + .05 OHMS) 

CONNECT 
OHMMETER 
BETWEEN 
DASH CONNECTOR 
AV AND IGNITION 
SWITCH 
TERMINAL 11 

@ IGNITION 
REMAINS 
OFF 

RESISTANCE REPLACE 

ACCEPTABLE IGNITION 
(LESS THAN SWITCH OR 
0.1 OHM) REPAIR 

SWITCH FEED 

RESISTANCE REPAIR 
TOO HIGH DEFECT 
(MORE THAN igh a 
0.1 OHM) TERMINAL 

CONNECTIONS 
AT DASH 
CONNECTOR 
OR IGNITION 
SWITCH 

® DEFECTIVE WIRING 
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COIL TEST Chart 2 
STEP SEQUENCE RESULT 

INSPECT COIL 
FOR OIL LEAKS, 
OTHER 
EXTERIOR 
DAMAGE, 
CARBON 
TRACKS 

REPLACE 
COIL 

CONNECT 
OHMMETER 
TOCOIL 
(+) AND (—) 
TERMINALS 

RESISTANCE ACCEPTABLE 
DISCONNECT (1.13 TO 1.23 OHMS AT 75°F) 
COIL CONNECTOR (1.5 OHMS AT 200°F) 

@x)— 
RESISTANCE REPLACE 
NOT COIL 
WITHIN 
LIMITS 

CONNECT 
OHMMETER 
FROM CENTER 
TOWER AND 
EITHER (+) OR (-) 

RESISTANCE REPLACE 
NOT COIL 
WITHIN 
LIMITS 

80699D 
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SENSOR CHECK AND Chart 3 

CONTROL UNIT CHECK 
STEP SEQUENCE RESULT 

@ DISCONNECT 
4—WIRE 
CONNECTOR 
AT CONTROL 
UNIT 

SPARK AT 
COIL WIRE 

@ DISCONNECT COIL WIRE (NORMAL) 
FROM CENTER TOWER OF 
DISTRIBUTOR AND HOLD 
1/2 - INCH FROM ENGINE 
WITH INSULATED PLIERS 

NO SPARK 

CONNECT OHMMETER 
TO D2 AND D3 

OHMMETER INDICATES 
400-800 OHMS (NORMAL) 

OHMMETER 
DOES NOT 
INDICATE 
400 - 800 OHMS 

@ DISCONNECT AND 
RECONNECT OHMMETER 
3 -WIRE CONNECTOR NOW INDICATES 
AT DISTRIBUTOR 400 - 800 OHMS 

OHMMETER Cee 

REMAINS OUTSIDE —> 
400 - 800 OHMS CONNECTOR 

AT DISTRIBUTOR 
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STEP 

CONNECT OHMMETER 
TO B2 AND B3 

CONNECT 
OHMMETER 
BETWEEN 
D1 AND 
BATTERY 
NEGATIVE 
TERMINAL 

CONNECT DC 
VOLTMETER 
TO D2 AND D3 

Chart 3 
SEQUENCE RESULT 

CRANK 
ENGINE 

OHMMETER REPAIR OR REPLACE HARNESS 
INDICATES BETWEEN 3 - WIRE AND 4- WIRE 
400 - 800 OHMS CONNECTOR 

OHMMETER DOES REPLACE 
NOT INDICATE SENSOR 
400 - 800 OHMS 

OHMMETER 

INDICATES 
ZERO (NOT 
ABOVE 0.002 
OHM) 

OHMMETER LOCATE AND 
INDICATES REPAIR 
ABOVE SOURCE OF 

(-) 0.002 OHM. BAD GROUND 

@ GROUND 
CABLE 
RESISTANCE 

@ DISTRIBUTOR— 
TO-BLOCK 
RESISTANCE 

@ GROUND SCREW 
IN DISTRBUTOR 
TO D1 

VOLTMETER 
FLUCTUATES, 
INDICATING 
PROPER 
SENSOR 
AND TRIGGER WHEEL 
OPERATION 

LOCATE AND 
REPAIR FAULT 

@ DEFECTIVE 
TRIGGER WHEEL 

VOLTMETER 
@ DISTRIBUTOR DOES NOT 

FLUCTUATE NOT TURNING 

80699F 
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IGNITION FEED TO 
ELECTRONIC CONTROL UNIT 

STEP 

@ TURN 

IGNITION ON 

UNPLUG 2-WIRE CONNECTOR 

AT MODULE AND CONNECT 

VOLTMETER BETWEEN F-2 

AND GROUND 

LOCATE AND REPAIR CAUSE 

OF VOLTAGE REDUCTION 

@ CORRODED DASH CONNECTOR 

@ IGNITION SWITCH 

NOTE: DO NOT PERFORM CHART 4 

WITHOUT PERFORMING CHART 1 

SEQUENCE 

Chart 4 

RESULT 

VOLTMETER INDICATES REPLACE 

BATTERY VOLTAGE CONTROL UNIT 
WITHIN 0.2V. 

VOLTMETER DOES NOT 

INDICATE BATTERY 

VOLTAGE WITHIN 0.2V 

SPARK AVAILABLE 

AT COIL WIRE 

@x)—— 
SPARK NOT AVAILABLE REPLACE 

AT COIL WIRE CONTROL UNIT 

CONNECTOR 

CONNECT 2-WIRE 

CONNECTOR AT CONTROL 
UNIT 

DISCONNECT 4-WIRE 

AT CONTROL UNIT 
CONNECT AMMETER 
BETWEEN 

C1 AND GROUND 

AMMETER READS 1 AMP + 0.1 

AMMETER READS 

HIGHER OR LOWER 
REPLACE MODULE 

aAnferaaAarm 
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TESTING 

Electrical Tests 

Refer to Troubleshooting for test procedures. 

Distributor Advance Tests 

Centrifugal Advance 

(1) Disconnect vacuum line from vacuum advance 
unit and plug. 

(2) Connect timing light and tachometer. 
(3) Start engine and observe timing mark while en- 

gine is idling. 

(4) Slowly increase engine speed to 2000 rpm. Tim- 
ing should advance smoothly as engine speed increases. 

Refer to Chapter 1A—General Service and Diagnosis for 
advance curve information. 

Vacuum Advance 

NOTE: Engine must be warmed up to operating 
temperature. 

(1) Connect vacuum line to vacuum advance unit. 

(2) Observe timing mark while engine is idling. 

(3) Slowly increase engine speed to 2000 rpm. With 
vacuum applied, timing should advance sooner than 
with centrifugal advance alone. At 2000 rpm, vacuum 

advance should cause total advance to be higher than 
centrifugal advance alone. Refer to Chapter 
1A—General Service and Diagnosis for advance curve 
information. 

Coil Tests 

The coil can be tested on any conventional coil tester 
or with an ohmmeter. A coil tester is preferable as it will 
detect faults that an ohmmeter will not. 

Primary Resistance Test 

(1) Remove connector from negative and positive 
terminals of coil. 

(2) Set ohmmeter to low scale and calibrate to zero. 

(3) Connect ohmmeter to coil negative and positive 

terminals. Resistance should read 1.13 to 1.23 ohms at 
75°F. At temperatures above 200°F, 1.50 ohms is 
acceptable. 

Secondary Resistance Test 

(1) Remove ignition wire from center terminal of 
coil. 

NOTE: Ignition must be OFF. 

(2) Set ohmmeter to 1000 scale and calibrate to zero. 
(3) Connect ohmmeter to brass contact in center 

terminal and to either primary terminal. Resistance 

should read 7700 to 9300 ohms at 75°F. A maximum of 
12,000 ohms is acceptable if coil temperature is 200°F or 
more. 

Current Flow Test 

(1) Remove connector from coil. 

(2) Depress plastic barb and withdraw positive wire 
from connector. Barb is visible from coil side of 
connector. 

(3) Repeat for negative wire. 

(4) Connect ammeter between positive terminal and 
disconnected positive wire. 

(5) Connect jumper wire from coil negative termi- 
nal to known good ground. 

(6) Turn ignition to ON position. 

(7) Amperage should read approximately 7 amps, 
and should not exceed 7.6 amps. 

(8) If current flow is more than 7.6 amps, replace 
coil. 

(9) Leave ammeter connected to coil positive termi- 

nal. Remove jumper wire from negative terminal. Con- 
nect coil green wire to negative terminal. Current flow 

should be approximately 4 amps. 

If current flow is less than 3.5 amps, check for poor 

connections in 4-wire and 3-wire connectors or poor 
ground at ground screw inside distributor. If current 
flow is greater than 5 amps, the control unit is defective. 

(10) Start engine. Normal current flow with engine 
running is 2.0 to 2.4 amps. 

If current flow is outside specifications, the control unit 
is defective. 

Coil Output Test 

(1) Connect oscilloscope to engine. 
(2) Start engine and observe secondary spark 

voltage. 

(3) Remove one spark plug wire from distributor 
cap. Observe voltage on oscilloscope corresponding to 
disconnected plug wire. This voltage, referred to as open 
circuit voltage, should be 20,000 volts minimum. 

CAUTION: Do not remove wires from plugs in cylin- 
ders 3 or 5 of a six-cylinder engine or cylinders 3 and 4 of 
an eight-cylinder engine when performing this test, or 
sensor may be damaged. 

CAUTION: Do not operate engine with spark plug dis- 
connected for more than 80 seconds or catalytic con- 
verter may be damaged. 
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DISTRIBUTOR REPLACEMENT 

Removal 

(1) Unfasten distributor cap retaining screws. Re- 
move distributor cap with high tension cables and posi- 

tion aside. 
(2) Disconnect vacuum hose from distributor vac- 

uum advance unit. 
(3) Disconnect 

connector. 

(4) Scribe mark on distributor housing in line with 

tip of rotor. Scribe mark on distributor housing near 
clamp and scribe matching mark on engine. Note posi- 
tion of rotor and distributor housing in relation to sur- 
rounding engine parts as reference points for installing 

distributor. 
(5) Remove distributor holddown screw and clamp. 

(6) Withdraw distributor carefully from engine. 

distributor primary wiring 

Installation 

(1) Clean distributor mounting area of engine block. 

(2) Install replacement distributor mounting gasket 
in counterbore of engine. 

(3) Position distributor in engine. If engine was not 
rotated while distributor was removed, perform the 
following: 

(a) Align rotor tip with mark scribed on distrib- 
utor housing during removal. Turn rotor approximately 
1/8-turn counterclockwise past scribed mark. 

(b) Slide distributor down into engine. Align 

scribe mark on distributor with matching scribe mark 
on engine. 

NOTE: It may be necessary to move rotor and shaft 
slightly to start gear into mesh with camshaft gear and 
to engage oil pump drive tang, but rotor should align 
with scribed mark when distributor is down in place. 

(c) Install distributor holddown clamp, screw 
and lockwasher, but do not tighten screw. 

(4) If engine was rotated while distributor was re- 
moved, it will be necessary to establish timing as 
follows: 

(a) Remove No. 1 spark plug. Hold finger over 
spark plug hole and rotate engine until compression 
pressure is felt. Slowly continue to rotate engine until 
timing mark on crankshaft pulley lines up with top dead 
center (0) mark on timing quadrant. Always rotate en- 
gine in direction of normal rotation. Do not turn engine 
backward to align timing marks. 

(b) Turn distributor shaft until rotor tip points 
in direction of No. 1 terminal in distributor cap. Turn 
rotor 1/8-turn counterclockwise past position of No. 1 
terminal. 

(c) Slide distributor down into engine and posi- 

tion distributor vacuum advance housing in approx- 
imately the same location (in relation to surrounding 
engine parts) as when removed. Align scribe mark on 
distributor with matching scribe mark on engine. 

NOTE: It may be necessary to rotate the oil pump 
shaft with a long flat-blade screwdriver to engage oil 

pump drive tang, but rotor should align with the posi- 
tion of No. 1 terminal when distributor is down in place. 

(d) Install distributor holddown clamp, screw 

and lockwasher, but do not tighten screw. 
(5) Install distributor cap (with ignition cables) on 

distributor housing, making sure rubber sensor lead 
grommet in distributor housing aligns with depression 
in distributor cap and that cap fits on rim of distributor 
housing. Two different diameter screws are used to re- 
tain distributor cap. 

NOTE: [f distributor cap is incorrectly positioned on 
distributor housing, cap or rotor may be damaged when 

engine is cranked. 

(6) Apply AMC Silicone Dielectric Compound or 
equivalent to connector blades and cavities. Connect dis- 
tributor primary wiring connector. 

(7) Connect timing light to No. 1 spark plug. 

CAUTION: Do not puncture high tension cables or 

boots to make contact. Use proper adapters. 

NOTE: The timing case cover has a hole provided for 

using a magnetic timing probe. Ignition timing may be 
checked by inserting the probe through the hole until it 
touches the wbration damper. The probe is calibrated to 
compensate for probe hole location which is 9.5° ATDC. 
Eccentricity of the damper properly spaces the magnetic 
probe and timing is indicated on a meter. 

(8) Operate engine at 500 rpm and observe timing 
mark with timing light. Rotate distributor housing as 
needed to align timing mark on vibration damper with 
mark on timing quadrant. Refer to Chapter 
1A—General Service and Diagnosis for timing specifica- 
tions. When timing is correct, tighten distributor hold- 
down screw and check timing to be sure it did not 
change. 

(9) Disconnect timing light and connect vacuum 
hose to distributor vacuum advance unit. 

DISTRIBUTOR COMPONENT REPLACEMENT 

When replacing sensor, trigger wheel or vacuum unit, 
it is not necessary to remove the distributor from the 
engine. It is necessary to check ignition timing if sensor 
or vacuum unit is replaced. Refer to figure 1G-14 for 
parts identification. 
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Fig. 1G-14 SSI Distributor Components—Six-Cylinder Shown 

Trigger Wheel and/or Sensor 

Removal 

(1) Place distributor in suitable holding device, if 
removed from engine. 

(2) Remove cap. 

(3) Remove rotor. 

(4) Remove trigger wheel using small gear puller 
J-28509, or equivalent. Use flat washer to prevent gear 
puller from contacting inner shaft. Alternately, two 
screwdrivers can be used to lever trigger wheel from 
shaft. Remove pin. 

(5) Six-Cylinder—remove sensor 
washers from pivot pin on base plate. 

(6) Eight-Cylinder—remove sensor snap ring from 
central shaft. Remove retainer from vacuum unit-to- 
sensor drive pin and move vacuum unit lever aside. 

(7) Remove ground screw from harness tab. 

(8) Lift sensor assembly from distributor housing. 
(9) If vacuum unit is to be replaced, remove screws 

and lift vacuum unit out of distributor housing. Do not 
remove vacuum unit unless replacement is required. 

retainer and 

Installation 

(1) If vacuum unit was removed, install unit and 
attaching screws to distributor housing. 

NOTE: [f replacement vacuum unit is installed, refe 
to Vacuum Unit for calibration procedure. 

(2) Position 
housing. 

(3) Be sure pin on sensor fits into hole in vacuum 
unit link on six-cylinder. Install vacuum unit lever and 
retainer to sensor pin on eight-cylinder. 

(4) Install washers and retainer onto pivot pin to 

secure sensor assembly to base plate on six-cylinder. 
Install snap-ring on eight-cylinder. 

(5) Position wiring harness in slot in distributor 

housing. Install ground screw through tab and tighten. 
(6) Install trigger wheel to shaft with long portion 

of teeth upward using hand pressure. When trigger 
wheel and slot in shaft are properly aligned, use suitable 
drift and small hammer to tap pin into locating groove 
in trigger wheel and shaft. If distributor is out of engine, 
support shaft while installing trigger wheel pin. 

(7) Install rotor. Install distributor cap. 

sensor assembly into distributor 

Vacuum Unit 

Removal 

(1) Remove vacuum hose from vacuum unit. 

(2) Six-Cylinder—remove attaching screws and re- 
move vacuum unit from distributor body. It is necessary 

to tip unit to disengage link from sensor pin protruding 

through distributor body. It may be necessary to loosen 
base plate screws for necessary clearance. 

(3) Eight-Cylinder—remove distributor cap. Re- 
move retainer from sensor pin. Remove attaching 

screws and lift vacuumm unit from distributor body. 

(1) If replacement vacuum unit is installed, cali- 
brate as follows: 

(a) Insert Allen wrench into vacuum hose tube 
of original vacuum unit. Count number of clockwise 
turns necessary to bottom adjusting screw. 

(b) Turn adjusting screw of replacement vac- 
uum unit clockwise to bottom. Turn counterclockwise 
same number of turns counted in step (a). 

(2) Six-Cylinder—install vacuum unit to distributor 
body. Be sure that vacuum advance link is engaged on 
pin of sensor. Install retaining screws. Tighten base 
plate screws, if loosened. 

(8) Eight-Cylinder—install vacuum unit to distrib- 
utor body. Install retaining screws. Position vacuum 
unit lever onto sensor pin and install retainer. Install 
distributor cap. 

(4) Check timing and adjust if required. 

(5) Install vacuum line to vacuum unit. 
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Rotor 

Inspect the rotor during precision tune-ups as out- CHARRED 

lined in Chapter 1A—General Service and Diagnosis. A GREASE 
unique feature of the SSI system is the silicone grease 
applied to the rotor blade during manufacture. Radio 
interference is greatly reduced by the presence of a 

small quantity of silicone grease on the rotor blade. 

After a few thousand miles, this grease becomes charred 

by the high voltage carried by the rotor (fig. 1G-15). This 
is normal. Do not scrape the residue from the rotor 

blade. 

When installing a replacement rotor, apply a thin coat Berne in ce 
(0.03 to 0.12 inch) of AMC Silicone Dielectric Compound, ae 
or equivalent, to the tip of the rotor blade. Fig. 1G-15 Rotor Grease Application 

SPECIFICATIONS 

Distributor and Coil Specifications 

Distributor Sensor Resistance 400 to 800 ohms Secondary Resistance . 7700 to 9300 ohms 

Coil Open Circuit Output ; 20 kv minimum 
Primary Resistance . 1.13 to 1.23 ohms Spark Plug Required Voltage.......24.a0 err oe ce 5-16 kv 

70868 

Torque Specifications 

Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 

Metric (N-m) USA (ft.Ibs.) 

Service Service 
Service In-Use Service In-Use 
Set-To Recheck Set-To Recheck 
Torque Torque Torque Torque 

DisthiputoriClamprscrew Pe aeeeGeet es a we WO Beek a oe 18 13-24 13 10-18 

All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 70870 

Special Tools 

J-28509 
TRIGGER WHEEL 
PULLER 
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SPARK COOLANT TEMPERATURE OVERRIDE (CTO) SYSTEM 

General 

Vacuum spark advance on all AMC cars operates on 
carburetor ported vacuum after warming up. Warm-up 
driveability is improved by operating the distributor 
vacuum spark advance by manifold vacuum while the 
engine is cold. This is accomplished by the CTO system 
(fig. 1G-16). The CTO switch is threaded into the bottom 
of the intake manifold on four-cylinder engines, into the 
left rear of the block on six-cylinder engines, and into 
the thermostat housing on eight-cylinder engines. A 
thermal sensor on the CTO switch is in contact with 
engine coolant (fig. 1G-16). Depending on coolant tem- 
perature, the CTO switch permits either manifold vac- 
uum or carburetor ported vacuum to pass through to the 

distributor vacuum unit. The CTO switch is used alone 
on some cars and as part of a more complex Transmis- 
sion Controlled Spark (TCS) System which is discussed 
later. 

Operation 

When coolant temperaure is below 160°F, the check 
ball is held against the inner seat by spring pressure. 
Manifold vacuum is admitted through port 1 and is 
applied to port D. A hose connects port D with the 

distributor spark advance diaphragm. In this operating 
mode, full vacuum advance is obtained. 

When engine coolant reaches 160°F, the check ball is 
moved outward, blocking manifold vacuum at port 1. 
Carburetor ported vacuum is admitted through port 2 
and is applied to port D. The distributor spark advance 
diaphragm is now operated by ported vacuum. This may 
be regarded as the normal operating mode. 

Test 

Connect a vacuum gauge to the center port (D) of the 

CTO switch. Below 160°F, manifold vacuum should be 
indicated. Above 160°F, carburetor ported vacuum 

should be indicated. Defective switches must be 
replaced. 

NOTE: Ported vacuum is not available with throttle 

closed. Ported vacuum is available when throttle is 
opened to achieve engine speed of 1000 rpm. 

MANIFOLD 
PORTED VACUUM VACUUM 

PORT NO. 1 

70654 

Fig. 16-16 Spark CTO Systemn—Typical (Four-Cylinder Shown) 

CTO Switch Replacement 

Removal—Four-Cylinder 

(1) Drain coolant from radiator. 

(2) Code vacuum lines and disconnect vacuum lines 
from spark CTO switch. 

(8) Place drain pan under intake manifold. 
(4) Remove switch from intake manifold. 

WARNING: Be careful of scalding hot water leaking 
from manifold when removing switch. 
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Installation—Four-Cylinder 

(1) Install switch. 
(2) Connect vacuum lines to switch. 

(3) Install coolant. 
(4) Purge cooling system of air. 

Removal—Six-Cylinder 

(1) Drain coolant from radiator. 

(2) Code vacuum lines and disconnect vacuum lines 

from spark CTO switch. 

(3) Place drain pan under engine below CTO switch. 
(4) Remove switch from block. 

WARNING: Be careful of scalding hot water leaking 

from block when removing the switch. 

Installation —Six-Cylinder 

(1) Install switch. 

(2) Connect vacuum lines to switch. 

(3) Install coolant. 

NOTE: Remove temperature gauge sending unit from 

head to aid in bleeding air while filling the cooling 
system. 

(4) Purge cooling system of air. 

Removal—Eight-Cylinder 

(1) Drain coolant from radiator. 

(2) Remove air cleaner assembly, coil and bracket. 

(3) Code vacuum lines and disconnect from spark 
CTO switch. 

(4) Remove switch from thermostat housing. 

Installation —Elght-Cylinder 

(1) Install switch. 

(2) Install coil and bracket. 

(3) Connect vacuum lines to switch. 

(4) Install air cleaner assembly. 

(5) Install coolant. 

(6) Purge cooling system of air. 

TRANSMISSION CONTROLLED SPARK (TCS) SYSTEM 

The TCS system is used on all California cars except 
four-cylinder and on certain 49-state cars. 

The purpose of the TCS system is to reduce the emis- 

sion of oxides of nitrogen by lowering the peak com- 

bustion temperature during the power stroke. This is 

accomplished by permitting vacuum spark advance only 
in high gear (manual transmission) or over 36 mph 

(automatic transmission). The system incorporates a 
coolant temperature override switch, a solenoid vacuum 

valve, a solenoid control switch and related wiring and 

vacuum lines (fig. 1G-17 and 1G-18). 

Coolant Temperature Override Switch 

The CTO switch used with Transmission Controlled 
Spark is the same as the CTO switch previously dis- 
cussed. In the TCS system, the CTO switch ports are 

connected as follows: 
¢ Port 1—Manifold vacuum. 

¢ Port D—Distributor vacuum spark advance. 
¢ Port 2—Solenoid vacuum valve. 

During warm-up, the CTO permits manifold vacuum 

to operate the distributor vacuum spark advance. After 
warm-up, the CTO blocks manifold vacuum and routes 

carburetor ported vacuum to the solenoid vacuum valve. 

Solenoid Vacuum Valve 

This valve is attached to a bracket at the rear of the 
intake manifold on six-cylinder engines and to the right 
rear side of the intake manifold of eight-cylinder en- 
gines. When the valve is energized (electrically 
grounded), carburetor ported vacuum is blocked. The 

distributor vacuum line is vented to atmosphere 
through a port in the valve, resulting in no vacuum 
advance. When the valve is de-energized (not electrically 
grounded), ported vacuum is applied to the distributor, 
resulting in normal vacuum advance. 

Solenoid Control Switch 

This switch, located at the transmission, opens or 

closes in relation to car speed or gear range. At speeds 

above 36 mph (automatic transmission) or high gear 

(manual transmission), the switch opens and breaks the 

ground circuit to the solenoid vacuum valve permitting 
vacuum advance to occur. 

At speeds under 36 mph (automatic transmission), or 
lower gear ranges (manual transmission), the switch is 

closed and completes the ground circuit to the solenoid 
vacuum valve biocking vacuum advance. 

On three-speed manual transmissions, the switch is 

operated by the shifter shaft, and is screwed into the 

transmission case forward of the front shifter shaft 
boss. On four-speed manual transmissions, the switch is 
screwed into the extension housing forward of the shift 
lever. 

On automatic transmissions, the switch is operated by 
governor oil pressure (1 psi governor pressure equals 
approximately 1 mph). It is located on the right rear of 
the engine block on six-cylinder engines and on a bracket 
at the rear of the right-hand valve cover of eight-cylin- 
der engines. The switch is preset and should not require 
attention. If a malfunction is suspected, the switch can 
be tested and adjusted in accordance with the following 
procedure. 
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Fig. 1G-17 TCS System—Six-Cylinder 
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Fig. 1G-18 TCS System—Eight-Cylinder 

TCS Test 

A vacuum gauge, probe-type test lamp and a jumper 

wire are used to check the operation of the TCS system. 
The tests determine if the solenoid has a current supply, 
if the solenoid control switch opens and closes the sole- 

noid ground circuit properly and if the vacuum valve is 
functioning. Refer to fig. 1G-19. 

Test 1—Current Supply Test 

(1) Turn ignition switch ON. 

(2) Disconnect wire connector from solenoid vac- 

uum valve. 

(3) Connect wire lead of test lamp to ground. 

(4) Touch probe end of test lamp to each terminal of 
connector. Test lamp should light at terminal of orange 
ignition feed wire. If not, ignition feed to TCS system is 
defective. 

Test 2—Ground Circuit Test\—Manual Transmission 

(1) Move gearshift lever to NEUTRAL. 

(2) Connect test lamp wire to battery positive post. 

Touch probe to orange solenoid switch wire terminal in 

solenoid connector. Test lamp should light. 

(8) Shift transmission to each gear except HIGH. 
Test lamp should remain lit. 

(4) Shift transmission to HIGH gear. Test lamp 

should go out. 

If test lamp does not light at all, perform Test 4—So- 
lenoid Control Switch Test. 

Test 3—Ground Circuit Test—Automatic Transmission 

(1) Support vehicle so drive wheels are off ground. 

(2) Connect test lamp wire to battery positive post. 

(3) Disconnect wire connector from solenoid vac- 
uum valve and insert probe in orange solenoid switch 
wire terminal. 

(4) Start engine and put transmission in DRIVE. 
Observe test lamp. Note speed at which test lamp goes 
out (switch opens). Slowly decelerate and note speed at 

which test lamp goes on (switch closes). Test lamp 

should go out above 37 mph and should go on below 33 
mph. 

(5) Adjust switch if operation is outside operating 
range. Turn 1/16-inch Allen screw in switch terminal 
clockwise to increase opening speed and counter- 

clockwise to decrease opening speed (fig. 1G-20). 
(6) If test lamp does not light at all, perform Test 

4—Solenoid Control Switch test. 

Test 4—Solenold Control Switch Test 

Perform this test if test lamp did not light when 
connected to orange wire in Test 2 or Test 3. 

(1) Disconnect wire from solenoid control switch at 
transmission (manual) or rear of engine (automatic). 
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(2) Connect jumper wire from disconnected wire to (2) Disconnect distributor vacuum advance line at 

ground. solenoid valve. 

If test lamp now lights as outlined in Test 2 or Test 3, (3) Install vacuum gauge to solenoid vacuum valve 
control switch is defective. where distributor line was disconnected. 

(4) Start engine and run at 1000—1500 rpm. No 

Test 5—Solenold Vacuum Valve Function Test vacuum should be indicated. 
(5) Maintain engine speed and disconnect two-wire 

NOTE: Engine must be warm before performing this connector from solenoid. Vacuum gauge should indicate 

ii ported vacuum. Connect and disconnect wire connector 

(1) Place manual transmission gearshift lever in several times to verify operation. 

NEUTRAL and apply parking brake. Place automatic (6) Replace valve if defective. Be sure to connect 

transmission in PARK. vacuum lines correctly. 
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TUBING (TRANSMISSION 
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TEST 4- SOLENOID CONTROL SWITCH TEST (AUTOMATIC TRANSMISSION SHOWN) 80389 

Fig. 16-19 TCS System Test 
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Fig. 16-20 Solenoid Control Switch Adjustment 

VACUUM SPARK CONTROL CHECK VALVE 

General 

The vacuum spark control check valve is added to the 
TCS system on some cars. Its purpose is to provide 

better driveability while the engine is cold and to lower 

the emission of hydrocarbons (HC). 

Operation 

When a cold engine is started, manifold vacuum is 

applied to the distributor vacuum advance unit. But if 

the engine is accelerated, manifold vacuum drops and 

distributor vacuum advance is lost. To prevent this from 
happening, a one-way check valve is installed in the 

vacuum line on some engines (fig. 1G-21 and 1G-22). The 
distributor remains in the full advance mode until the 
CTO switches to ported vacuum. The trapped vacuum 

slowly bleeds down when the engine is not running. 

Check Valve Test 

(1) Disconnect distributor advance hose from vac- 

uum advance unit. 
(2) Connect vacuum gauge to disconnected hose. 
(3) Start engine. Gauge should indicate manifold 

vacuum. 
(4) Stop engine and observe gauge. If vacuum falls 

off rapidly, check valve is defective. 

NOTE: A very gradual loss of vacuwm is normal be- 
cause of slight leakage in the CTO switch. 
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Fig. 1G-21 Vacuum Spark Control Check Valve—Six-Cylinder 
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Fig. 1G-22 Vacuum Spark Control Check Valve—Eight-Cylinder 
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SPECIFICATIONS 

Spark Control Specifications 

CTO Switch Continuity: 

Port tO: POrtib) « « «@ «see ee ee ee below 160°F (71°C) 
Port'2 to PortiD: ss «> diila ws weiel ans we above 160°F (71°C) 

TCS Solenoid Control Switch: 

Auto. Transmission ......... open at 33-37 mph (53-60 kph) 
Manual ransirnesion: . ss «sos ea irs Wolee nial open in high gear 

702128 

Torque Specifications 

Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 

Metric (N-m) USA (ft.Ibs.) 

Service Service 
Service In-Use Service In-Use 
Set-To Recheck Set-To Recheck 
Torque Torque Torque Torque 

MGS: SWiteoitOr CASS ws ¥ Ge G wie Cree PME Re Gok werd oe be le 8 QW ems 18-20 17-21 160-180 155-185 

All torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 
70213B 
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CRUISE 
COMMAND 

1H-1 

SECTION INDEX 

Adjustments 1H-4 
Components = 1H-2 

Control Switch Replacement = 1H-8 
General _1H-1 

Operation 1H-2 
Regulator Replacement §1H-6 

Servo Cable Replacement + 1H-8 
Servo Chain Replacement 1H-8 

Servo Replacement 1H-6 
Testing 1H-4 

Troubleshooting 1H-3 

GENERAL 

Features 

A new electronic Cruise Command is offered for 1978. 
A speedometer cable-driven sensor and an electronic 

“black box” regulator under the instrument panel have 
replaced the mechanical flyweight regulator used in pre- 

vious years (fig. 1H-1). The servo assembly contains 
solenoid-controlled vacuum valves. An additional vac- 

uum dump valve is operated by the brake pedal. The 

control switch on the turn signal lever includes the fa- 
miliar ON-OFF-RESUME slide switch and speed setting 

pushbutton. A small vacuum storage can and one-way 
valve are also included. 

SPEED 
SENSOR 

CONTROL 
SWITCH 

REGULATOR 80686 

Fig. 1H-1 Electronic Crulse Command Components 

How to Use 

The Cruise Command is electronically limited to oper- 
ate only at speeds above 30 mph. At any speed above 30 

mph, the unit will maintain the selected speed within 3.5 
mph of the selected speed on upgrades not exceeding 7% 

(most interstate highways). A change greater than 3.5 

mph may be experienced on cars with an economy axle 

ratio or when driving in unusually hilly terrain or at 
high altitudes. 

To activate the system, move the slide switch to the 

ON position, then accelerate to the desired speed. Push 
the SET button on the end of the turn signal lever and 
release. The system activates when the SET button is 
released. 

The driver may regain normal control by pushing the 
slide switch to the OFF position or by lightly depressing 
the brake pedal. If the brake method is used, the pre- 
viously selected speed will remain in memory and may 

be attained by sliding the switch to RESUME above 30 

mph. Memory is erased by turning the unit OFF or by 
turning the ignition switch OFF. 

If a lower speed is desired while cruising at a selected 
speed, depress the pushbutton and hold until the car 

decelerates to the new speed. When the button is re- 
leased, the new speed will be maintained. 

If a higher speed is desired, accelerate to the desired 

speed with the accelerator pedal, depress SET button 
and release. 

WARNING: Do not use the Cruise Command when 
driving on slippery or congested roads. 
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COMPONENTS 

The Cruise Commmand system consists of these com- 
ponents: regulator, speed sensor, servo, control switch, 
release system, dump valve, vacuum storage can and 

check valve. 

Regulator 

The regulator detects vehicle speed through a speed 
sensor driven by the speedometer cable. The regulator, 
which is located under the instrument panel, has a built- 
in circuit to prevent operation below 30 mph. 

The regulator is sealed during manufacture and can- 
not be serviced internally, although some external ad- 

justment is possible. 

Speed Sensor 

The speed sensor is a tachometer generator installed 

betwen upper and lower speedometer cables. It converts 
speedometer cable revolutions into an electrical signal 

for the regulator. 

Servo 

The servo, mounted in the engine compartment, re- 

ceives signals from the regulator and translates these 
signals into motion, using manifold vacuum. A bead- 
link chain connects the servo cable to the throttle 

linkage. 

Control Switch 

The control switch is an integral part of the turn 
signal switch. It serves as a communication link between 
the driver and the regulator assembly. 

Release System 

The release system de-energizes the Cruise Command 
in two ways; both are operated by the brake pedal. The 
valves that control vacuum in the servo are electrically 
controlled by the regulator. When the brake pedal is 
depressed, an electrical signal from the brake pedal 
causes the regulator to signal the servo. The vacuum 
supply valve is closed and the servo dump valve is 
opened. To further ensure immediate servo release, a 
brake pedal-operated mechanical vacuum dump valve 
(operating independently of the electrical valves) admits 
atmospheric pressure into the servo whenever the brake 
pedal is depressed. A hissing sound may be heard 
momentarily. 

OPERATION 

Servo 

The selected road speed is maintained by the servo, 
which controls carburetor throttle position as directed 

by the regulator. Two solenoid-controlled valves are 
used to control manifold vacuum applied to the servo 
(fig. 1H-2). In the relaxed state, the charge valve blocks 
manifold vacuum, while the vent valve admits atmos- 
pheric pressure. The spring relaxes the diaphragm and 
throttle position is unaffected. When the charge valve is 
activated, manifold vacuum moves the diaphragm and 
opens the throttle. Throttle opening can be maintained 
at any position by balancing vacuum feed against vac- 
uum bleed. The electrical siganls that accomplish this 
are produced by the regulator. 

NOTE: Manifold vacuum is applied to the vacuum stor- 
age can through the one-way valve whenever the engine 
is running. As the Cruise Command uses vacuum in the 
can, it is replaced as needed. The can acts as a reservoir 
and provides relatively steady vacuum even when en- 
gine manifold vacuum is temporarily low. 

TO BRAKE PEDAL 
DUMP 

THROTTLE Ne alla 
POSITION A sire hele 
SENSOR SOURC 

(CHARGE VALVE) 
<a 

VACUUM FEED 
SOLENOID COIL 

VACUUM BLEED 
SOLENOID COIL 

Le ted leas TO ATMOSPHERE 
(VENT VALVE) 

DIAPHRAGM 
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Fig. 1H-2 Servo Assembly 

Regulator 

The regulator is a sealed black box that contains sev- 
eral electronic circuits. 

The speed sensor, driven by the speedometer cable, 
serves as the road speed signal source. Current gener- 
ated in the sensor is carried by wire to the amplifier 
section of the regulator, which amplifies and shapes the 
speed signal. The amplified signal is further modified by 
the frequency-to-DC converter, which transforms the 
speed signal into a DC voltage that is proportional to the 
vehicle’s road speed. 

The DC voltage is supplied to three circuits for further 
action. The low speed switch compares the DC voltage 
with a built-in standard that represents 30 mph. If the 
DC voltage is above that standard, the engage/resume 
circuit of the system is activated. Road speed DC voltage 
is also supplied to the high and low comparators and to 
memory. 
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- are produced by memory, one representing the set speed 

At the commmand from the SET button, the memory 

stores the DC voltage for future reference. Two signals 

plus 1/4 mph and the other representing set speed 

| minus 1/4 mph. The plus signal is connected to the high 
comparator and the minus signal is connected to the low 
comparator. 

If the DC voltage from the DC converter (representing 
road speed) lies between the plus and minus values, the 

' regulator sends no signal to the charge valve, which 

remains closed. A signal is sent to the dump valve and it 
too remains closed. In this condition, the throttle posi- 
tion remains fixed. 

Whenever a grade is encountered, road speed de- 

- creases, and DC voltage from the DC converter also 

decreases a proportional amount. When this voltage 

drops below the low comparator limit (set speed minus 
1/4 mph), the charge valve is powered, the diaphragm 

moves to pull the throttle cable and chain and the 

throttle is opened. As the throttle opens, a throttle- 

position sensor inside the servo is activated. Without it, 
the throttle would continue to be opened further than 

necessary to maintain set speed. The throttle-position 

sensor modifies the output of the converter by increas- 

ing DC voltage output. When this voltage lies between 
the high and low reference points, the charge valve 

closes, leaving the throttle in its new position. In this 

manner, changes in throttle position are proportional to 

the amount that road speed differs from set speed. For 

over-speed conditions (such as descending a hill), the 

operation is similar, except the high comparator and 
vent valve are involved. The high comparator detects a 

DC voltage rise from the DC converter and turns off the 

vent valve, dumping vacuum. The throttle begins to 

close. The closing is modulated by the throttle-position 

sensor and the DC converter output is again brought 
between the two speed references. 

The high and low comparators are permitted to oper- 

ate only when the engage/resume circuit is activated. 

This is accomplished by operating the SET button or by 
moving the slide switch to RESUME. When the SET 

button is pushed and released, the memory is updated to 

store the present vehicle speed. Engage/resume is 
deactivated by operating the brake pedal or by the ve- 
hicle speed falling below the low speed reference (30 
mph). 

TROUBLESHOOTING 

For troubleshooting of the Cruise Command system, 

refer to Service Diagnosis and Testing. 

Refer to Volume Three for details on speedometer 
cable and gear relacement. 

Service Diagnosis 

Condition 

SYSTEM DOES NOT 
ENGAGE IN“ON” 
POSITION 

Control switch defective. (2) 

Regulator defective. 

RESUME FEATURE 
INOPERATIVE 

Bad ground. 

SYSTEM RE-ENGAGES 
WHEN BRAKE IS 

Possible Cause 

Restricted vacuum or no vacuum. (1) 

Regulator defective. 

Correction 

Locate blockage or leak and 
repair. 

Replace switch. 

(3) Replace regulator. 

(1) Check ground wire at servo. 

(1) Replace regulator. 

RELEASED Dump valve not opening. (2) Adjust or replace valve. 

Kink in dump valve hose. (3) Reroute to remove kink. 

CARBURETOR DOES Improper linkage adjustment. (1) Adjust properly. 
NOT RETURN TO 
IDLE Improper chain adjustment. (2) Adjust chain. 

80693A 
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Condition 

ROAD SPEED 
CHANGES MORE 
THAN 2 MPH WHEN 
SETTING SPEED 

ENGINE 
ACCELERATES 
WHEN STARTED 

SYSTEM DISENGAGES 
ON LEVEL ROAD 
WITHOUT APPLYING 
BRAKE 

ERRATIC 

Possible Cause 

(1) Centering adjustment set wrong. 

No slack in bead chain. 

Vacuum connections reversed 

at servo. 

Servo defective. 

Loose wiring connection. 

Loose vacuum connection. 

Servo linkage broken. 

Defective stop lamp switch. 

Speed sensor wires reversed. 

(1) 

(1) 

(2) 

(3) 

(1) 

(2) 

(3) 

(4) 

(1) 

Correction 

Adjust centering screw. 

Adjust chain. 

Check connection and correct. 

Replace servo. 

Tighten connections. 

Check vacuum connections. 

Repair linkage. 

Replace switch. 

Check connection of sensor wires. 
OPERATION 

Servo defective. 

Regulator defective. 

VEHICLE CONTIN- 
UES TO ACCELERATE 
WHEN PUSH BUTTON 
IS RELEASED 

Servo defective. 

Regulator defective. 

SYSTEM ENGAGES, 
LOSES SET SPEED 
SLOWLY 

brake pedal. 

TESTING 

Perform the following tests as part of the diagnosis to 
determine the cause of the malfunction and the correc- 
tion required. 

Control Switch Continuity Test 

Use 12-volt test lamp to check control switch oper- 

ation. Connect tester to wires indicated in the Control 

Switch Test (fig. 1H-3). 

Circuitry Tests 

Perform the following checks as part of the diagnosis 
to determine the cause and correction of Cruise Com- 
mand trouble. Refer to figure 1H-4 for wiring details. 

(2) Replace servo. 

(3) Replace regulator. 

(1) Replace servo. 

(2) Replace regulator. 

Vacuum leak at dump valve on (1) Replace dump valve. 

80693B 

(1) Disconnect wire harness connector at regualtor. 
Use suitable thin tool to depress tab inside hole on regu- 
lator marked “Terminal Release”. 

(2) Verify that each wire is installed in correct loca- 
tion. Refer to figure 1H-4. 

(3) Connect test lamp lead to ground. Probe termi- 
nals in wire connector as outlined in Harness Test at 

Regulator (fig. 1H-5). Perform repairs as directed. 

ADJUSTMENTS 

Centering Adjustment 

Adjustment is made by turning the centering adjust- 
ment screw on the regulator (fig. 1H-6). 
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Fig. 1H-3 Control Switch Test 

If speed control engages at two or more mph higher Vacuum Dump Valve 
than selected speed turn centering adjusting screw 
counterclockwise a small amount. If engagement speed (1) Depress brake pedal and hold in depressed 
is two or more mph below selected speed, turn centering position. 
adjusting screw clockwise a small amount (fig. 1H-6). (3) Move’ yacauim: dante’ valve toward ‘oracieimon 

dal as fi ible. 
NOTE: Check for proper centering adjustment on a Eeui inient OF aah 
level road after making each adjustment. (3) Release brake pedal. 



1H-6 CRUISE COMMAND 

FROM ACCESSORY 
FEED ON FUSE 
PANEL 

CANO OP WHN = 

REGULATOR 

CONTROL 
SWITCH 

BRAKE 
LAMP 
SWITCH 

80695 

Fig. 1H-4 Cruise Command Schematic 

SPEED 
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BATTERY #—— PINK 

FEED 

TO 

BRAKE LAMPS #————— BLUE 

REGULATOR REPLACEMENT 

Pacer 

The regulator is suspended from the instrument panel 

harness by straps. It is located left of the brake sled. 
Remove straps and unplug connector. Insert suitable 
thin tool to depress tab inside hole on regulator marked 
“Terminal Release”. To install, plug connector into regu- 
lator and suspend from harness with straps. 

Gremlin, AMX and Concord 

The regulator is mounted on a bracket behind the 
headlamp switch, Remove screws and unplug connector. 
Insert suitable thin tool to depress tab inside hole on 
regulator marked “Terminal Release”. To install, plug 
connector into regulator and install screws. 

Matador 

The regulator is suspended from the instrument panel 

harness by straps. It is located below the radio next to 
the ash tray. Remove straps and unplug connector. In- 

sert suitable thin tool to depress tab inside hole on 
regulator marked “Terminal Release”. To install, plug 
connector into regulator and suspend from harness with 
straps. 

SERVO REPLACEMENT 

Removal 

(1) Remove retaining nuts and cable housing from 
servo. 

(2) Spread clip connecting cable to servo and 
remove. 
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1. LT. GREEN 8. NOT USED 
2. GREY 9. NOT USED 
3. DK. BLUE 10. YELLOW 
4. RED 11. TAN 
5. BROWN 12. ORANGE 
6. WHITE 13) LT. BLUE 
7. BROWN 14, DK. GREEN 

TERMINAL 
RELEASE 

No light, all terminals. None 
} 

Lights at 14, 10 or 5. Perform steering column control switch test. 
Switch Off—Key Off 

Lights at 13. Reverse pink and blue wire connection at brake lamp switch. 
+ 

Lights at 7. Wire connected to wrong fuse. Reconnect to accessory fuse. 

Lights at 7. 

Switch Off—Key On 7h 
; Check accessory fuse. Check for wire end retention in terminal 

No Light at 7. ; : ; 
or for defective wire crimp to terminal. 

None 

Lights at 5, 7, 14. | None 

Switch On—Key On No light at 5, 14. Perform column switch test. 

No light at 7. Same as switch off—key on. 

Lights at 5, 14. 
Switch On—Key Off + 

No light at 5, 14. Perform column switch test. 

Lights at 5, 10, 14. 
Switch in resume— 
Key Off Light at 10 does not go out 

when resume is released. 

Lights at 5, 10. None 

Light goes out at 10 when 
set button is released. 

If wire positions are correct, replace column switch. 

None 

Set Button Depressed— 
Key Off No light at 5, 10, or 10 does 

not go out when set button 

is released. 

Verify wire positions. If wires are positioned correctly, perform 

column switch test. 

Light comes on at 14 if set 
button is released. 

No light at 13 Check for loose connector at brake switch, blown fuse, defective 

g : brake switch. 

80696 

None 

Brake Pedal Depressed 

Fig. 1H-5 Harness Test at Regulator 
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CENTERING 
ADJUSTMENT 
SCREW 80697 

Fig. 1H-6 Centering Adjustment 

(3) Disconnect vacuum lines from servo. 
(4) Remove retaining nut and servo from bracket. 

e Note position of ground cable. 
(5) Disconnect harness under instrument panel. 

Carefully thread harness through dash panel and re- 

move servo. 

Installation 

(1) Install servo and nut to bracket. Make sure 

ground cable is placed on stud. 
(2) Thread harness through dash panel and connect. 

(3) Install cable to servo and squeeze clip to retain 

cable. 
(4) Install cable to servo. 

NOTE: Mounting studs are not equally spaced from 

hole in servo. Be sure housing is installed correctly. 

(5) Connect vacuum lines. 

SERVO CHAIN REPLACEMENT 

(1) Open tabs on servo cable. 

(2) Disconnect chain from bellcrank pin (six-cylin- 

der) or throttle lever (eight-cylinder). Remove chain. 

(3) Install chain to servo cable, allowing seven 

beads outside tabs. Squeeze tabs together. 

(4) Install chain to bellcrank pin or throttle lever. 

SERVO CABLE REPLACEMENT 

Removal—Six-Cylinder 

(1) Remove clip from pin on bellerank. 

(2) Remove transmission throttle control link from 

pin and remove chain. 
(3) Remove accelerator rod from ball studs. 

(4) Squeeze tabs that retain cable housing into 

bracket and remove cable from bracket. 

(5) Remove retaining nuts and cable housing from 

servo. 

(6) Spread clip connecting cable to servo and 

remove. 
(7) Spread tabs on chain end of cable and remove 

chain. 

Installation —Six-Cylinder 

(1) Install chain to cable and squeeze tabs. Allow 

seven beads outside cable tab. 

NOTE: Beads must be free to rotate. 

(2) Install cable to servo and squeeze clip to retain 

cable. 
(3) Install cable housing to servo. 

NOTE: Mounting studs are not equally spaced from 

hole in servo. Be sure housing is installed correctly. 

(4) Install cable housing to bracket. Be sure tabs are 

locked in bracket. 

(5) Place chain onto bellerank pin. Place throttle 

link in pin and install lock clip. Seven beads must be 

visible between bellcrank clip and cable clip. 
(6) Install accelerator rod on ball studs. 

Removal—Eight-Cylinder 

(1) Remove chain from throttle lever. 

(2) Squeeze tabs on servo cable housing and remove 

from bracket. 

(3) Remove retaining nuts and cable housing from 

servo. 
(4) Spread clip connecting cable to servo and 

remove. 
(5) Spread tabs on chain end of cable and remove 

chain. 

Installation —Elght-Cylinder 

(1) Install chain to cable and squeeze tabs. Allow 

seven beads outside cable tab. 

NOTE: Beads must be free to rotate. 

(2) Install cable to servo and squeeze clip to retain 

cable. 
(3) Install cable housing to servo. 

NOTE: Mounting studs are not equally spaced from 

hole in housing. Be sure housing is installed correctly. 

(4) Install cable housing to bracket. Be sure tabs are 

locked in bracket. 

(5) Connect chain to throttle lever. Seven beads 

must be visible between throttle lever clip and cable clip. 

CONTROL SWITCH REPLACEMENT 

The Cruise Command control switch is part of the 

turn signal lever. The switch is not repairable. The 

switch and harness are serviced only as a unit. 
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* Removal Installation 

(1) Remove the following: 

e Horn button insert 
e Steering wheel 
e Anti-theft cover 
¢ Locking plate and horn contact 

(2) Remove turn signal lever (allow handle to hang 
loose outside steering column). 

(3) Remove four-way flasher knob. 

(4) Remove holddown screws and turn signal 
switch. 

(5) Remove trim piece from under steering column, 
if equipped. 

(6) Disconnect four-wire connector. 

(7) Tilt Column—Remove harness from plastic con- 

nector. Tape two wires back along harness (to allow 
smaller diamter) and tape string to harness. 

(8) Standard Column—tie or tape string to plastic 
connector. 

(9) Remove lever and harness assembly from 
column. 

(1) Check replacement Cruise Command control 
switch by connecting to wire harness before installing in 
steering column. Refer to Control Switch Continuity 
Test. 

NOTE: When installing the harness, be sure to feed the 

harness through the turn signal lever opening as the 
handle will not fit through the opening. 

(2) Tape two leads back along harness and tape 
harness to string that was attached to original harness 
before removal. . 

(8) Pull replacement harness down through steer- 

ing column. On tilt column, harness must pass through 
hole on left side of steering shaft. 

(4) Install turn signal switch and four-way flasher 
knob. 

(5) Install Cruise Command lever. 

(6) Install horn contact, locking plate, and lockring 
anti-theft cover. 

(7) Install steering wheel and horn button insert. 

(8) Install trim on steering column. 
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AIR CLEANER 

The replaceable element (paper-type) air cleaner is 
used as standard equipment (fig. 1J-1, 1J-2 and 1J-3). 

The air cleaner is necessary to protect the fuel system 
as well as the working parts of the engine from the 
abrasive and clogging effects of dust, dirt and sediment 
normally present in the combustion air supply. 

The lower portion of the air cleaner is designed to 
reduce the noise emitted by air rushing through the 
carburetor to the intake system. The air cleaner also 
acts as a flame arrester in the event of a backfire 
through the carburetor. 

The air cleaner element is scheduled for replacement 
at 30,000-mile intervals. More frequent replacement is 
advisable when the car is operated in dusty areas or on 
unpaved roads. 

The air cleaner inlet contains the air valve for the 
Thermostatically Controlled Air Cleaner (TAC) system. 
The operation and diagnosis of this system is covered 

under Thermostatically Controlled Air Cleaner System 

at the end of this chapter. 

FUEL FILTER 

All carburetors are protected against the entry of dirt 
and other foreign matter by a replaceable 15-micron, 

Fuel Return System = 1J-6 
Fuel Tank = 1J-1 

Fuel Vapor Control System 1J-4 

pleated-paper filter, located in the carburetor fuel inlet 
line. Replace this filter every 15,000 miles. 

All cars have a fuel return system (refer to Fuel 

Return System) requiring an additional nipple on the 
fuel filter to route fuel vapor to the fuel tank to prevent 
vapor lock. 

The fuel system is further protected by a woven Saran 
sleeve-type filter attached to the end of the fuel outlet 
tube inside the fuel tank. This filter is rated at 65 mi- 
crons and repels water. Under normal conditions it re- 
quires no maintenance or service. 

FUEL TANK 

The fuel tank on all series is suspended from the rear 
of the underbody by two steel straps. 

Pacer 

Removal 

(1) Remove filler neck-to-body retaining screws. 
(2) Slide filler neck from tank grommet. 
(3) Raise vehicle and drain tank. 
(4) Remove outlet hose, vapor vent line and fuel 

return hose. 

(5) Remove sending unit wiring. 
(6) Remove tank mounting straps and remove tank. 
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Fig. 1J-1 Four-Cylinder Air Cleaner 

(1) Position tank and install mounting straps. 

(2) Install sending unit wiring. 

(3) Install fuel outlet hose, vapor vent line and fuel 
return hose. 

(4) Lower vehicle. 

(5) Slide filler neck into tank grommet. 

NOTE: Filler neck must be centered in grommet to 
prevent slow fuel fill-ups. 

(6) Install filler neck-to-body retaining screws. 

(7) Install fuel. 

Gremlin, Concord and AMX 

NOTE: All Gremlins use the same fuel tank, but fuel 
capacity is limited in four-cylinder cars by the length of 
the filler neck inside the tank. Manual transmission cars 
require thirteen gallons and automatic transmission 
cars require fifteen gallons for fill-up. 

(1) Drain tank and raise rear of car. 

(2) Remove sending unit wiring. 

(8) Remove outlet hose, vapor vent line and fuel 
return hose. 

(4) Remove tank mounting straps and stone shield. 
Remove tank. 

(1) Apply light coating of grease to filler neck tube. 
Slide tank onto filler tube. 

(2) Position tank. Install stone shield and mounting 
straps. 

(3) Install sending unit wiring. 

(4) Install sending unit hose, vapor vent line and 
fuel return hose. 

(5) Lower car. 

(6) Install fuel. 
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Fig. 1-2 Six-Cylinder Air Cleaner—2V Application Shown 

Matador 

Removal 

(1) Drain tank and raise rear of car. 

(2) Remove exhaust shield. 

(3) Remove filler neck-to-tank-connector and lower 
tank vent tube. 

(4) Remove outlet hose, vapor vent line(s) and fuel 
return hose. 

(5) Remove sending unit wiring. 

(6) Remove tank mounting straps and remove tank. 

Installation 

(1) Position tank and install sending unit wiring. 
(2) Install sending unit hose, vapor vent line(s) and 

fuel return hose. 

(3) Install filler neck-to-tank-connector and lower 
tank vent tube. 

(4) Install tank mounting straps. 
(5) Install exhaust shield. 
(6) Lower car and install fuel. 
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Fig. 1J-3 Elght-Cylinder Air Cleaner 

Fuel Tank Sending Unit 

This assembly utilizes a float pivoted to an electrical 
contact that rides on a wire resistance element to elec- 
trically signal the fuel gauge, indicating the level of fuel 
in the fuel tank. 

Fuel pickup, fuel return system nipples and the send- 
ing wire connection are mounted on the sending unit 
mounting cover, which is secured to the fuel tank with a 
locking ring. 

To replace the fuel tank sending unit on Gremlin, 
Concords and AMX, drain the fuel tank to 1/2 full or 
less. It is not necessary to remove the tank. On Pacer 
and Matador, remove the fuel tank. 

Fuel Tank Filler Neck 

The filler neck is located at the rear of the right fender 
on Pacers, at the center of the rear panel on Gremlin, 
Concord and AMX, and in a recessed area of the left rear 
fender behind a hinged door on Matador. 

All filler necks incorporate a restrictor to prevent 
entry of nozzles used on leaded-fuel gasoline station 
pumps. The restrictor reduces the size of the filler neck 
to a small opening which is covered by a trap door. Only 
the smaller-size no-lead nozzle will fit through the re- 
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strictor. When a no-lead gasoline pump nozzle is in- 
serted through the restrictor opening, it pushes open the 
restrictor trap door, and the fuel tank can be filled. 

The rubber filler hose is positioned in a rubber grom- 
met in the fuel tank and secured to the filler neck on 
Pacer, Gremlin, Concord and AMX. 

The filler neck is connected to the fuel tank inlet by a 
rubber hose and secured with clamps on the Matador. A 
drain tube is provided at the filler housing to drain off 

any fuel splashed while filling the tank. The tube is 
attached to a fitting at the bottom of the housing and is 

routed through the floorpan, terminating behind the left 
rear wheelhousing. 

Fuel Tank Filler Neck Cap 

The filler cap incorporates a two-way relief valve 
which is closed under normal operating conditions. The 
relief valve is calibrated to open only when pressure of 
0.5 to 1.0 psi or vacuum of 0.25 to 0.5 psi develop within 
the tank. When pressure or vacuum is relieved, the valve 
returns to its normally closed position. 

All fuel tank filler caps provide protection from 
spilled fuel in the event of vehicle rollover. The conven- 
tional pressure valve provides adequate protection in 
rear-filled fuel tanks on Gremlin, Concord and AMX. 

Side-filled fuel tanks on Pacer and Matador are equip- 

ped with a filler cap having an additional rollover check 
valve (fig. 1J-4). 

The rollover check valve consists of a stainless steel 
ball in a plastic housing mounted on the fuel tank side of 
the cap. If the car is tipped sufficiently, the steel ball 
drops into an orifice, closing the vent and preventing 
fuel leakage. 

A properly operating rollover check valve will main- 
tain 3 psi air pressure applied to the plastic housing 

when the valve is inverted. It should vent as it is re- 
turned to its normal upright position. 

NOTE: It is normal to occasionally encounter an air 
pressure release when removing the filler cap. 

FUEL VAPOR CONTROL SYSTEM 

The fuel vapor control system prevents raw fuel va- 

pors from escaping into the atmosphere. Fuel vapors 
from the fuel tank and carburetor bow] are collected in a 
charcoal-filled canister and are metered into the intake 
manifold for combustion. The various components, 
shown in figure 1J-5, are described below. 

Components 

Charcoal Canister 

The charcoal canister is filled with granules of acti- 
vated charcoal. Vapors entering the canister are ad- 
sorbed onto the surface of the granules. 

VACUUM [| STAINLESS 
VALVE a STEEL BALL 

PRESSURE 
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RETAINER-CAP TO 
FILLER TUBE CAM 

SEAL-CAP TO 
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VENT TO 
ATMOSPHERE 

60275 

Fig. 1J-4 Filler Cap with Rollover Check Valve—Typical 
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Fig. 1J-5 Fuel Vapor Control System—tTypical 

The canister has been revised for 1978 by the addition 
of a staged dual purge feature (fig. 1J-6). Two inlets are 
provided, one for tank vapor and one for carburetor bowl 
vapor. The outlet is connected to intake manifold vac- 
uum. The fourth nipple is connected to the carburetor 
spark port (ported vacuum). 
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Fig. 1J-6 Charcoal Canister and Hoses 

When the engine is running, manifold vacuum draws 
fresh air through the inlet filter in the canister and 
purges stored vapors. When ported vacuum reaches 12 
inches Hg, the secondary purge circuit is opened, and 
the canister is purged at a much higher rate. 
A replaceable air filter is installed in the bottom of the 

canister. Replace at intervals specified in the Mainte- 
nance Schedule in Chapter B— Maintenance. 

Liquid Trap 

On eight-cylinder cars only, a liquid trap is located in 
the carburetor bowl vent-to-canister hose. The liquid 
trap prevents liquid fuel from reaching the canister. It is 
purged by its own vacuum purge hose. 

Liquid Check Valve 

The liquid check valve permits free passage of vapors 
from the fuel tank, but prevents liquid fuel from reach- 
ing the charcoal canister. If liquid enters the check 
valve, the float rises, forcing the needle into its seat (fig. 
1J-7). 

Pacer and Gremlin models do not require a liquid 
check valve. The fuel tanks on these cars includes a large 
air space at the top which prevents liquid fuel from 
entering the vapor system. 

Concord and AMX models and Matador Wagons use a 
liquid check valve mounted in the vent line. Matador 
Coupe and Sedan use a liquid check valve mounted 
directly in the top of the fuel tank. 
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Fig. 1J-7 Liquid Check Valve—Typical 
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Rollover Check Valve 

The rollover check valve prevents fuel flow from the 
fuel tank through the fuel line in the event of vehicle 
rollover. The check valve consists of a plunger and a 
stainless steel ball (fig. 1J-8), When inverted, the stain- 
less steel ball pushes the plunger against its seat. A 
properly functioning rollover valve will hold 3 psi of air 
pressure on the inlet side when inverted. 
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Fig. 1J-8 Rollover Check Vaive 
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Carburetor External Bowl Vent 

The carburetor external bow! vent provides an outlet 
for fuel vapors when the engine is not running (fig. 1J- 
9). If the vent were not provided, raw fuel vapors would 
enter the atmosphere. Some would also enter the intake 
manifold, making hot restarts difficult. When the en- 

gine is running, the fuel bowl must be vented to the 
inside of the air cleaner for proper fuel flow. This is 
accomplished by automatically closing the bowl vent. 
Some carburetors use manifold vacuum, and others use 

a mechanical link to the throttle. Refer to Float Circuit 
in each carburetor subsection for specific operating 

principles. 

WAFER IN 
VENTED 

SEAT POSITION 

VENT 
TO 
CANISTER 

BELLCRANK 

LEVER 

THROTTLE LEVER 
IN CLOSED 
POSITION 80266 

Fig. 1J-9 Bowl Vapor Vent—Typical 

FUEL RETURN SYSTEM 

All AMC cars have a fuel return system to reduce the 
possibility of high temperature fuel vapor problems. The 
system consists of a line connecting an extra nipple on 
the fuel filter to an extra nipple on the fuel tank sending 
unit. The fuel filter is installed with the return nipple 
positioned at the top of the filter. During normal oper- 
ation, a small amount of fuel returns to the tank. During 
periods of high underhood temperature, vaporized fuel 
is returned to the tank rather than entering the carbu- 

retor (fig. 1J-10). 
Four-cylinder cars and six-cylinder cars equipped 

with the 2-V carburetor have a check valve in the fuel 
return system at the fuel filter to eliminate any possi- 
bility of fuel feeding back to the carburetor through the 
fuel return line. 

The check valve uses a stainless steel, spring-assisted 
check ball to close the orifice (fig. 1J-11). It is mounted 
within the fuel return line and is secured by a clamp. 
Pressure of 0.1 to 0.6 psi from the fuel filter side opens 

the check valve and permits normal operation of the fuel 
return system. 

This check valve is marked with an arrow in the 
direction of flow. If it is reversed, the fuel return system 
will not operate. 

FUEL GAUGE 

Refer to Chapter 1L—Power Plant Instrumetation for 
operation, diagnosis and replacement of the fuel gauge. 
Service of the sending unit is covered under Fuel Tank in 

this chapter. 

FUEL PUMP 

A single-action fuel pump is used for all engine 

applications. 
The fuel pump consists of an actuating lever, a dia- 

phragm and spring, an inlet valve, and an outlet valve 
(fig. 1J-12). An eccentric on the engine camshaft oper- 
ates the fuel pump lever which is linked to the pump 
diaphragm. The lever pulls the diaphrgam to its ex- 
tended position, drawing fuel through the inlet valve. 
Spring pressure pushes the diaphragm toward its re- 
laxed position, forcing fuel out through the outlet valve. 
When the carburetor float needle valve closes, fuel 
pump output is limited to the amount that bleeds back 
to the fuel tank through the fuel return line. The fuel 
accumulated in the fuel pump chamber prevents the 
diaphragm from relaxing. The actuating lever continues 
to rock up and down, but is prevented from operating 
the diaphragm, which is held in its extended position by 
fuel pressure. Fuel flow from the pump remains halted 
until excess pressure bleeds through the return line or 
the carburetor needle opens. This process continues as 
long as the engine is running. 

Fuel pumps cannot be overhauled. Replace a fuel 
pump that fails the following tests. 

NOTE: Make sure the in-line fuel filter is not clogged 
before performing tests. 

Pressure Test 

(1) Remove air cleaner assembly. 

WARNING: Use care to prevent combustion due to 

fuel spillage. 

(2) Disconnect fuel inlet line at carburetor. 

(3) Disconnect fuel return line at fuel filter and 

plug nipple on filter. 

(4) Connect pressure gauge restrictor and flexible 

hose (fig. 1J-18) between fuel filter and carburetor. 
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Fig. 1J-10 Fuel Return System—Typical 
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If the pump pressure is not within specification and 
the fuel lines and filter are in satisfactory condition, the 
pump is defective and should be replaced. If the pump 
pressure is within specifications, perform the capacity 
and vacuum tests. 

~ s 
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Fig. 1u-13 Fuel Pump Pressure Test 
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Capacity (Volume) Test 

If fuel pump pressure is within specification, test the 
capacity (volume) as follows: 

(1) Operate engine at curb idle speed. 
(2) Open hose restrictor and allow fuel to discharge 

into graduated container for 80 seconds, then close 
restrictor. 

In 30 seconds, a four-cylinder pump should discharge 
0.6 (six-tenths) pint of fuel. Six-cylinder and eight-cylin- 
der pumps should discharge at least one pint. If pump 
volume is less than specified, repeat test using an aux- 
iliary fuel supply and a replacement fuel filter. If the 
pump volume meets specification while using the aux- 
iliary fuel supply, check for restriction in the fuel supply 
from the tank and for proper tank venting. 

Vacuum Tests 

Two vacuum tests may be performed on the fuel 
pump. In the direct connection test, the vacuum test 
gauge is connected directly to the fuel pump inlet. This 
tests the pump’s ability to create a vacuum. In the in- 
direct connection test, a vacuum gauge is connected by a 
T-fitting into the fuel pump inlet line. This test checks 
for obstruction in the fuel line or the in-tank fuel filter. 

Direct Connection Test 

(1) Disconnect fuel inlet line at fuel pump. Plug line 
to prevent fuel spillage. 

(2) Connect vacuum gauge to fuel pump inlet. 
(3) Operate engine at curb idle rpm and note vac- 

uum gauge reading. Gauge should indicate at least seven 
inches of mercury (7 inches Hg) for four-cylinder en- 
gines and 10 inches Hg for six- and eight-cylinder en- 
gines. If the pump vacuum reading is below 
specification, the pump is defective and should be 
replaced. 

NOTE: Vacuum gauge will not register a reading until 
fuel in carburetor float bowl has been used and pump 
begins to operate at full capacity. 

Indirect Connection Test 

(1) Disconnect fuel inlet line at fuel pump. 
(2) Install T-fitting between disconnected line and 

fuel pump. Attach vacuum gauge to T-fitting. 

(3) Operate engine at 1500 rpm for 80 seconds. Vac- 
uum should not exceed 3 inches of mercury. 

(4) If vacuum exceeds 8 inches of mercury, check 
fuel line for blockage. A partially clogged in-tank fuel 
filter may also be the cause. 

NOTE: Vacuwm gauge will not register a reading until 
fuel in carburetor float bowl has been used and pump 
begins to operate at full capacity. 

Replacement 

Four-Cylinder 

(1) Disconnect fuel lines from pump. 
(2) Remove retaining screws. ' 
(8) Remove pump, spacer and gaskets. 
(4) Install spacer, pump and replacement gaskets to 

head. 

NOTE: Be sure the pushrod is properly positioned 
against the actuating lever in the pump. If the pushrod 
is positioned improperly, the pump may be damaged 
when screws are tightened. 

(5) Install retaining screws. 
(6) Connect fuel lines to pump. 

Six- and Elght-Cylinder 

(1) Disconnect fuel lines from pump. 
(2) Remove retaining screws. 
(8) Remove pump and gasket. 
(4) Install pump and replacement gasket. 
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NOTE: Be sure pump actuating lever is positioned on 

top of camshaft eccentric (fig. 1J-12). 

(5) Install retaining screws. 
(6) Connect fuel lines to pump. 

FUEL ECONOMY TESTS 

When checking fuel economy, insert the testing device 
between the fuel filter and the carburetor because of the 
fuel return system. Do not block off the fuel return line 
as this may affect miles-per-gallon reading. 

SPECIFICATIONS 
Fuel Pump Specifications 

Vacuum (Hg) 

Direct 

Volume Pressure 

(30 seconds) (PSI) 
Indirect 

Four 

Cylinder 

Six 

Cylinder 

0.6 pint 4to6 

Eight 

Cylinder 

80262A 

CARBURETOR MODEL 5210- 
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Carburetor Replacement 1J-12 Specifications 1J-18 
General 1J-9 

GENERAL 

The Holley-Weber Model 5210 carburetor is a staged 
2-barrel design (fig. 1J-14). The primary venturi is BOWL VENT S ECHOKE 
smaller than the secondary venturi. The secondary ven- |) DIAPHRAGM 
turi is opened progressively by mechanical linkage. ; 

The carburetor consists of two assemblies: the air SOLENOID 
horn and the main body (fig. 1J-14). The air horn serves 

as the fuel bowl cover and contains fuel inlet, float 

assembly, needle and seat assembly, bowl vent mecha- 

nism, power enrichment diaphragm and choke valve 

assembly. The main body contains primary and second- 

ary venturis, throttle valve assemblies, power enrich- 

ment valve, accelerator pump, automatic choke 
mechanism and solenoid. 

The carburetor is identified by a code number and 
build date stamped on an identification tag (fig. 1J-15). 

The build date is indicated by the day of the year fol- 
lowed by the last digit of the year. The tag is attached to 
the carburetor and must remain with the carburetor to 
assure proper identification. 

CARBURETOR CIRCUITS 

Six conventional circuits are used: Float, (Fuel Inlet), 

Idle (Low Speed), Main Metering (High Speed), Power 

Enrichment, Pump and Choke. 

ACCELERATOR 
PUMP 

ELECTRIC 

CHOKE BODY SCREW" 

2 707767 

Fig. 1J-14 Model 5210 Carburetor 

Float Circuit 

The float circuit maintains the specified fuel level in 
the bowl to provide adequate fuel to supply the metering 
circuits for all engine operating conditions. 
A spring-loaded needle is used to prevent float vibra- 

tion from affecting fuel level (fig. 1J-16). The synthetic 
tip of the needle ensures positive fuel shutoff. Special 
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PART NUMBER 
AMC 

SF 322 9630 

C 118 8 

LAST DIGIT OF YEAR 

DAY OF YEAR 70630 

Fig. 1J-15 Identification Tag 

precautions must be taken to avoid damage to the tip 
when adjusting float level. Refer to Service Adjustment 
Procedures. 

FUEL INLET NEEDLE 

70667 

Fig. 1-16 Float Circult 

Fuel under pressure enters the bowl] through the 

needle and seat assembly. The rate of flow is determined 
by the distance the needle is moved from the seat. 
Needle position is determined by the double-pontoon 
float. When fuel is at the specified level, the float closes 
the needle and seat, preventing additional fuel from 
entering. As fuel is used by the engine, the level drops, 
and the float permits the needle and seat to open. This 
cycle is repeated as required by fuel requirements of the 

engine. 

The fuel bow] is vented both internally and externally. 

The internal vents are located in the air horn directly 

above the fuel bowl. These vents balance air pressure 

above the fuel with carburetor inlet air pressure. The 

external vent is accomplished by a vacuum-operated 

diaphragm (fig. 1J-17). Under normal operating condi- 

tions, vacuum holds this vent closed. Upon shut-down, 

the vent is opened by spring pressure. During heat 

“soak,” fuel vapors are permitted to flow to the charcoal 

canister instead of to the intake manifold. This main- 

tains good hot start characteristics. 
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Fig. 1J-17 External Bowl Vent 

Idle Circuit 

Fuel for idle and off-idle operation flows from the 
bowl through the primary venturi main metering jet 
into the main well (fig. 1J-18). Fuel then flows up 
through the idle well and through the idle restriction. 
Fuel is mixed with air from the primary idle air bleed. 
The fuel-air mixture travels downward and past the idle 
transfer slot. When the throttle is at curb idle, the 
transfer slot serves as an additional air bleed into the 
idle fuel mixture. Finally, fuel-air flows past the idle 
mixture screw and is discharged below the throttle 

plate. 

PRIMARY 

SECONDARY PRIMARY 

Fig. 1J-18 Idle Cireult 
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At speed slightly above idle, the throttle plate begins 
exposing the transfer slot to manifold vacuum and fuel- 
air mixture is drawn into the airstream. As the throttle 

opening is increased, airflow through the carburetor is 
also increased. This creates a lowered pressure in the 
venturi, and the main metering system begins to func- 

tion. At that time, discharge from the idle system is 
decreased. 

Main Metering Circult 

At engine speeds above idle transfer phase, air veloc- 
ity through the booster and venturi create a low pres- 
sure in the venturi (fig. 1J-19). Fuel begins to flow in the 
main metering circuit because of atmospheric pressure 
in the fuel bowl and low pressure in the venturi. Fuel 

flows from the fuel bow] through the primary venturi 
main metering jet into the main well. Fuel moves up the 
main well and is mixed with air supplied by the high 
speed air bleed. Air passes through the holes in the sides 

of the main well tube. Whenever venturi vacuum in- 
creases, the air bleed meters an increased amount of air, 
maintaining the proper fuel-air ratio. The fuel-air mix- 

ture passes from the main well into the booster venturi. 
Here the incoming air and the fuel-air mixture are com- 
bined for consumption by the engine. 
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Fig. 1J-19 Main Metering Circuit 

The main metering function of the secondary venturi 
is similar to the function of the primary venturi de- 
scribed above. 

Power Enrichment Circuits 

Primary Venturi Enrichment 

For higher engine output required by heavy load con- 
ditions and high speed operation, the ratio of fuel to air 
must be increased. The vacuum-operated power enrich- 
ment circuit supplies fuel under these conditions (fig. 
1J-20). 

Manifold vacuum is obtained through a passage in the 
main body and air horn. During idle and light load 
conditions, manifold vacuum is strong enough to 
counteract the power diaphragm spring, holding the 

power valve closed. Higher engine output requires the 
throttle valve to be opened further, causing a drop in 

manifold vacuum. With lower vacuum, the diaphragm 

spring extends the stem and opens the power valve. Fuel 
flows from the bowl through the power valve into a 
passage leading to the main well. In the main well, this 
additional fuel is mixed with the fuel flowing through 
the main metering jet and enriches the mixture. 
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Fig. 1J-20 Primary Venturi Power Enrichment Circuit 

The power valve operates in two stages. The first 

stage begins when engine vacuum drops to the 9- to 7- 

inch range. The second stage operates in the 4- to l-inch 
range. 

Secondary Venturi Enrichment 

The secondary venturi is provided with an air velocity 
operated power enrichment system (fig. 1J-21). 

As the secondary throttle valve approaches the wide 
open position, air velocity through the secondary venturi 
creates a low pressure area at the discharge opening in 
the air horn. Fuel flows up a vertical channel from the 
fuel bowl. Air enters through a calibrated bleed and 
mixes with the fuel. This mixture is discharged into the 
secondary venturi through a discharge opening. 

Pump Circuit 

When the throttle valve is opened quickly, airflow 
through the carburetor responds almost immediately. 
Fuel is heavier than air, so there is a lag before the fuel 

flows at a rate sufficient to maintain the proper fuel-air 
ratio. During this lag, the pump circuit supplies the 
required fuel (fig. 1J-22). 
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Fig. 1J-21 Secondary Venturi Power Enrichment Circult 
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Fig. 1J-22 Pump Circult 

The moment the throttle valve is opened, the pump 
rod moves inward, forcing fuel into the discharge pas- 
sages. The moving fuel unseats the discharge check ball 
and is forced into the primary venturi through the pump 
discharge nozzle. Excess pump discharge flows back into 
the fuel bowl through a restriction. 

Although the pump discharge has a nozzle in each ~ 
venturi, only the primary side is drilled. Under some 
steady speed conditions, venturi vacuum will pull drop- 
lets of fuel from the pump discharge nozzle. This is 

normal. 

Choke Circult 

The choke circuit provides a rich mixture for cold- 
start conditions. 

The automatic choke assembly is mounted to the main 
body. It has a bimetal coil that winds up when cold and 
unwinds when heated (fig. 1J-23). A manifold vacuum 
operated diaphragm controls the initial choke valve 
opening after engine startup. 
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Fig. 1-23 Choke Circult 

The choke bimetal coil is heated solely by an electric 
heating coil. No exhaust-heated air is used to heat the 

choke coil. 
An unloader tang on the fast idle cam is provided to 

permit unloading of a flooded engine. The unloader par- 
tially opens the choke valves when the throttle is held 
wide open. 

CARBURETOR REPLACEMENT 

Removal 

(1) Remove air cleaner cover. 
(2) Code all lines attached to carburetor for aid dur- 

ing installation. 
(3) Disconnect PCV hose from cylinder head cover. 

Disconnect TAC flexible hose and vacuum line from air 

cleaner. Set air cleaner body aside. 
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(4) Disconnect canister hoses at carburetor. 
(5) Disconnect throttle stop solenoid wire. 
(6) Disconnect choke wire. 
(7) Disconnect throttle cable. 

(8) Disconnect EGR hose from carburetor. 
(9) Disconnect PCV hose from carburetor. 

(10) Disconnect fuel line from carburetor. 
(11) Remove carburetor and gasket. 

Installation 

(1) Install carburetor using replacement gasket. 
(2) Connect fuel line. 
(3) Connect PCV hose. 
(4) Connect throttle cable. 

(5) Connect solenoid wire. 

(6) Connect choke wire. 

(7) Connect canister hoses to carburetor. 
(8) Install air cleaner body and connect PCV hose to 

cylinder head cover. 
(9) Connect TAC hose and vacuum line. 

(10) Install air cleaner cover. 

CARBURETOR OVERHAUL 

The following procedure applies to complete overhaul, 
with the carburetor removed from the engine. A com- 
plete disassembly is not necessary when performing ad- 
justments. In most cases, service adjustments of 
individual systems may be completed without removing 
the carburetor from the engine. Refer to Service Adjust- 
ment Procedures. 

A complete carburetor overhaul includes disassembly, 
thorough cleaning, inspection and replacement of gas- 
kets and worn or damaged parts. It also includes idle 
adjustment, mixture adjustment and fast idle adjust- 
ment after the carburetor is installed. Refer to figure 1J- 
24 for parts identification. 

NOTE: When using an overhaul kit, use all parts in- 
cluded in kit. 

NOTE: Flooding, stumble on acceleration, and other 
performance problems are in many instances caused by 
the presence of dirt, water or other foreign matter in the 
carburetor. To aid in diagnosing the problem, carefully 
remove the carburetor from the engine without remov- 
ing the fuel from the bowl. Examine the bowl contents 

for contamination as the carburetor is disassembled. 

Disassembly 

(1) Pry choke rod from plastic retainer on choke 
lever and choke housing lever. 

(2) Remove air horn retaining screws, lockwashers 
and identification tag. 

(8) Lift air horn from main body. Be careful to 
avoid damaging float assembly attached to air horn. 

(4) Remove choke rod and dust seal from air horn. 

(5) Turn air horn upside down. Remove float pin. 
Lift float and needle from air horn. Remove needle from 
float. 

(6) Remove retainer, washer and seal from fuel 
bowl vacuum vent (fig. 1J-25). 

(7) Remove power enrichment diaphragm and re- 
taining screws from air horn. 

(8) Remove inlet seat and gasket. 
(9) Turn air horn right side up. Remove fuel bowl 

vacuum vent diaphragm housing retaining screws, 

spring and diaphragm. 
(10) Remove solenoid from main body. 

(11) Remove retaining ring and screws from choke 

coil. Remove electric coil and ground ring. Remove 
sleeve from choke lever, then remove plastic coil 

housing. 
(12) Remove retaining screws and cover from choke 

diaphragm. Remove spring and diaphragm. Rotate cam 

on choke shaft to permit diaphragm shaft to slide out of 
housing (fig. 1J-26). 

CAUTION: Do not attempt to remove metal choke 
housing. Screws are installed with locking material. 
Screws or body may be damaged if removal is 
attempted. 

(13) Remove pump discharge nozzle, retaining screw 
and gaskets (fig. 1J-27). 

(14) Tip main body upside down and catch weight 
ball and check ball in hand. 

(15) Note numbers stamped on main well air bleed 
jets. Write numbers on sheet of paper for reference 
during assembly. 

(16) Remove primary air bleed. Turn body upside 
down and catch primary main well tube in hand. Write 
down number stamped on bottom end of tube. 

(17) Repeat for secondary air bleed and main well 
tube. 

(18) Remove primary main metering jet and write- 
down number. Repeat for secondary main metering jet. 

(19) Remove power valve. 

(20) Remove accelerator pump cover and retaining 
screws. 

(21) Remove pump diaphragm and spring. 
(22) Remove idle limiter cap. Count number of turns 

to lightly seat needle for reference during assembly. 
Remove idle mixture screw and spring. 

Cleaning and Inspection 

Dirt, gum, water or carbon contamination inside the 

carburetor and on the exterior moving parts are often 
responsible for unsatisfactory performance. Efficient 
carburetion depends upon careful cleaning and 
inspection. 

The cleaning and inspection procedures here do not 
cover those parts included in the carburetor overhaul 
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Fig. 1J-26 Choke Housing 
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Fig. 1J-27 Main Body with Air Horn Removed 

repair kit. Install all gaskets and parts included in the 
repair kit when the carburetor is assembled. Discard the 
original gaskets and parts. 
Wash all the carburetor parts except the accelerator 

pump diaphragm, bow] vent diaphragm, power valve 
diaphragm, choke diaphragm and solenoid in clean com- 
mercial carburetor cleaning solvent. If a commercial 
solvent is not available, use mineral spirits, lacquer 
thinner or denatured alcohol. 

CAUTION: When cleaning the main body, suspend in 
cleaner so the choke housing is not submerged. The 
choke diaphragm vacuum passage between choke hous- 
ing and main body is sealed with an O-ring. Cleaning 

solvent may damage this O-ring. 

If commercial cleaner is used, rinse the parts in hot 
water to remove all traces of the cleaning solvent, then 

dry them with compressed air. Wipe all parts that can- 
not be immersed in solvent with a clean, soft, dry cloth. 

Be sure all dirt, gum, carbon and other foreign matter 

are removed from all parts. 
Force compressed air through all passages of the 

carburetor. 

CAUTION: Do not use a wire brush to clean any parts. 
Do not use a drill or wire to clean out any openings or 
passages in the carburetor. A drill or wire may enlarge 

the hole or passage, changing the calibration of the 
carburetor. 

Check the choke shaft for excessive looseness or bind- 
ing. Inspect the choke plates for nicked edges and for 
ease of operation. Check the operation of the choke dia- 
phragm to be sure shaft operates smoothly in the guides. 
Check the throttle shafts for excessive looseness or bind- 
ing in the bores and check the throttle plates for burrs 
which prevent proper closing. Inspect the main body, air 
horn, choke housing and thermostatic coil housing for 
cracks. 

Replace the float if the arm needle contact surface is 
grooved. If the float is serviceable, polish the needle 
contact surface of the arm with crocus cloth or steel 
wool. Replace the float pin if worn. Replace all screws 
and nuts that have stripped threads. Replace all dis- 
torted or broken springs. Inspect all gasket mating sur- 
faces for nicks and burrs. Repair or replace any parts 
that have a damaged gasket surface. 

Rotate shafts to be sure the throttle plates do not bind 
in the bores. The throttle plates must close tightly in the 
bores. 

Assembly 

NOTE: Be sure all holes in the replacement gaskets 
have been properly punched and that no foreign mate- 
rial has adhered to the gaskets. Inspect vacuum dia- 
phragms for tears or cuts. 
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(1) Install accelerator pump spring, diaphragm and 
cover to main body. Install retaining screws. Be sure 
pump operating lever is positioned correctly under 
throttle lever cam before tightening screws. 

(2) Install power valve. 
(8) Identify primary and secondary main metering 

jets using information recorded during disassembly. In- 
stall main metering jets. 

(4) Identify and install primary and secondary 
main well tubes. 

(5) Identify and install primary and secondary 

main well air bleed jets. 
(6) Install check ball and weight ball into accelera- 

tor pump discharge tube. Both balls are identical. 
(7) Install pump discharge nozzle, using replace- 

ment gasket below nozzle and replacement gasket above 
nozzle. Install retaining screw. 

(8) Install choke diaphragm and shaft assembly. It 
may be necessary to rotate cam on choke shaft to permit 
diaphragm shaft to slide into position. Flat side of dia- 
phragm shaft faces outward. 

(9) Install choke vacuum diaphragm housing and 
spring. Be sure vacuum port in housing, hole in dia- 
phragm and port in main body are aligned. Install re- 
taining screws and lockwashers. 

(10) Install solenoid and retaining screws. 

(11) Install bowl vent diaphragm, spring and cover. 
Be sure vacuum port in air horn, hole in diaphragm and 
port in housing are aligned. Install retaining screws and 

lockwashers. 
(12) Turn air horn upside down. Install inlet seat and 

replacement gasket. 
(13) Install power enrichment diaphragm and retain- 

ing screws. 
(14) Install bowl vent valve diaphragm, washer and 

retainer. 
(15) Assemble needle to float assembly. Install float 

assembly and float pin. 
(16) Adjust float height. Refer to Service Adjust- 

ment Procedures. 
(17) Install choke rod and dust seal into air horn. 

Snap rod into retainer on choke valve lever. 

(18) Position replacement gasket on top of main 
body. Carefully lower air horn onto main body. Do not 
bump float. While lowering air horn, position lower end 
of choke rod into retainer on choke coil lever and snap 
into place. Assemble identification tag to one air horn 
screw. Install into hole adjacent to fuel inlet. Install and 
tighten remaining air horn retaining screws and 
lockwashers. 

(19) Install idle mixture screw and spring. Turn to 
seat lightly. Then turn out number of turns noted at 
disassembly. Do not install limiter cap at this time. 

(20) Adjust initial choke valve clearance. Refer to 
Service Adjustment Procedures. 

(21) Install choke coil housing. Pin on diaphragm 
housing must fit into hole in coil housing (fig. 1J-28). 

Install sleeve on choke lever. Install ground ring into 
depression on coil housing. Tab protrudes through slot 
in bottom of coil housing. 
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Fig. 1J-28 Assembling Choke Housing 

(22) Install electric coil. Be sure loop on end of coil 
engages sleeve on choke lever. Install retaining ring. Tab 
on retaining ring must contact tab on ground ring. 
Loosely install retaining screws. Turn electric coil 1/4- 
turn rich (clockwise) and tighten one retaining screw. 

SERVICE ADJUSTMENT PROCEDURES 

Float Level Adjustment 

(1) Remove air horn from carburetor main body. 
(2) Invert air horn and check clearance between 

float and air horn surface (fig. 1J-29). Hold air horn at 
eye level when gauging float level. Float arm should be 
resting on needle. 

CAUTION: Do not apply pressure to needle while 
gauging or adjusting the float. The needle tip may be 

damaged. 
(3) Adjust float by bending float lever as required. 

Refer to Specifications. 
(4) Install carburetor air horn to main body. 

Fast Idle Cam Index Adjustment 

(1) Set fast idle cam so that screw is held firmly on 
low step of cam against shoulder of high step (fig. 1J-80). 

(2) Insert specified gauge on downstream side of 
choke plate. 

(8) Bend choke lever tang as required to obtain 
clearance. 

Choke Unioader Adjustment 

(1) Position throttle lever to wide open. 
(2) Insert specified gauge on downstream side of 

choke plate. Refer to Specifications. 
(8) If adjustment is required, bend tang on fast idle 

lever (fig. 1J-81). 
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Fig. 1J-30 Fast Idle Cam Index Adjustment 

Initial Choke Valve Clearance 

Because of carburetor design, the initial choke valve 
clearance cannot be gauged with engine vacuum applied 
to the diaphragm. The actuating shaft must be moved 
manually, 

(1) Remove retaining screws and ring from electric 
choke coil. Remove coil. 

(2) Use screwdriver or suitable tool to push dia- 
phragm shaft against stop (fig. 1J-32). 

(3) Insert specified gauge on downstream side of 
primary choke plate. 

a; a _ Weer 

Fig. 1J-31 Choke Unioader Adjustment 

(4) Take slack out of linkage. 
(5) Turn adjusting screw in or out with 5/32-inch 

Allen wrench to obtain clearance. 
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Fig. 1J-32 Initial Choke Valve Clearance Adjustment 

Automatic Choke Adjustment 

The automatic choke setting is made by loosening the 
electric coil retaining screws and rotating coil to the 
desired setting. Refer to Specifications. There are no 
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markings on coil to indicate rich or lean. Rotate coil 
clockwise for richer. Rotate coil counterclockwise for 

leaner (fig. 1J-33). The specified setting will be satisfac- 

tory for most driving conditions. In the event that 
stumble or stall occurs on acceleration during warmup, 

adjust the choke richer or leaner, using the tolerance 
provided in Specifications. 
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COUNTERCLOCK- 
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Fig. 1J-33 Automatic Choke Adjustment 

Secondary Throttle Stop Screw Adjustment 

(1) Turn throttle stop screw out until screw is not in 
contact with secondary throttle shaft lever. 

(2) Turn screw in until it just contacts lever. 
(8) Turn screw additional 1/4 turn 

Idle Speed and Mixture Adjustment (On Car) 

Refer to procedures outlined in Chapter 1A—General 
Service and Diagnosis. 

Fast Idle Speed Adjustment 

Set the fast idle speed with the engine at operating 
temperature and with EGR disconnected. Position the 
fast idle screw on the lower step of the fast idle cam 

against the shoulder of the high step. Refer to specifica- 
tions for the correct setting. Adjust by turning the fast 
idle adjustment screw. 

SPECIFICATIONS 

Model 5210 Carburetor Calibrations 

Throttle Bore Diameter 
Primary 
Secondary 

Venturi Diameter 
Primary 
Secondary 

Fuel Inlet Seat Diameter 

Low Speed Jet (mm) 

Idle Air Bleed 

Idle Port Slot 

Spark Port Diameter 

Main Metering Jet 
Primary 
Secondary 

Main Well Tube 
Primary 
Secondary 

14R-974 | 14R-974 |14R-974 
14R-975 | 14R-975 |14R-975 

High Speed Bleed (mm) 
Primary 1.80 1.80 1.80 
Secondary : 1.20 1.20 

Power Valve Channel Restriction | 0.024 | 

Power Valve Timing (inches Hg) 
— First Stage 
— Second Stage 

Secondary Enrichment Channel | 0.059 | 0.059 | 0.040 

Secondary Enrichment Bleed 0.028 0.028 0.028 

Discharge Nozzle Diameter (mm) | 055 | 055 | 0.50 | 

Discharge Bleed | 0.011 | 0.011 | 0.011 | 

80592 

Model 5210 Carburetor Specifications 

List 
Number Application 

Float Initial 
evel Choke Valve 

Clearance 

Fast Idle 
Cam Setting 

Fast Idle® 
Speed 

Choke 
Unloader Automatic 

Choke Cover 
Setting 

OK Set OK Set OK Set OK | (Notches Rich) Set OK 
Range To Range To Range To Range To Range 

.38 0.176 0.183 : 
to to 00 

0.206 0.203 

0.217 0.214 

0.167 
0.177 to 

0.187 

49 State 

121 
Manual 
Altitude 

Set 
To 

121 x 0.187 0.194 
Automatic 42 to to 

| | 

® Engine hot with EGR disconnected, stop screw on low step of high idle cam against shoulder of high step. 
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Carburetor Circuits 
Carburetor Overhaul 

Carburetor Replacement 
Choke Mechanism Service 

GENERAL 

The Carter Model YF carburetor is a one-barrel design 
incorporating three assemblies: the air horn, the main 
body and the throttle body (fig. 1J-34). 

The air horn assembly serves as the fuel bowl cover 

and contains the automatic choke assembly, choke 
valve, fuel bowl vents, fuel inlet fitting, float assembly, 
needle and seat assembly and solenoid assembly, if 
equipped. 

The main body assembly contains the metering rod 
and jet, accelerator pump assembly, pump discharge jet, 
ball and weight, low speed jet, antipere bleed, econo- 
mizer and main discharge nozzle. 

The throttle body assembly contains the throttle shaft 
and lever assembly with return spring, curb idle adjust- 
ing screw, idle mixture adjusting screw, idle limiter cap, 
distributor vacuum fitting and EGR vacuum fitting. 

For 1978, a mechanically operated bowl vent has been 
added. This is described in Float Circuit. 

Identification 

The carburetor is identified by a code number and 
build date which is stamped on the identification tag. 

Page 

General 1J-19 
Service Adjustment Procedures 1J-28 

Special Tools 1J-32 
Specifications 1J-31 

Each carburetor build month is coded alphabetically 
beginning with the letter A in January and ending with 
the letter M in December (the letter I is not used). The 

tag is attached to the carburetor and must remain with 
the carburetor to assure proper identification (fig. 1J- 
35). 

CARBURETOR CIRCUITS 

Five conventional circuits are used: Float (Fuel Inlet) 
Circuit, Idle (Low Speed) Circuit, Main Metering (High 
Speed) Circuit, Pump Circuit, and Choke Circuit. 

Float (Fuel Inlet) Circuit 

The float circuit maintains the specified fuel level in 
the bowl to provide an adequate fuel supply to the me- 
tering circuits for all engine operating conditions. 
A spring-loaded, two-piece needle is used to prevent 

float vibration from affecting the fuel level. The needle 
also incorporates a flared tip which is capable of accom- 
odating small foreign particles, resulting in minimum 
fuel leakage or flooding under extreme dirt conditions. 
The flared tip needle also reduces wear, extending the 

normal life of the needle and seat assembly. Special 
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Fig. 1J-34 Model YF Carburetor Assembly 
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Fig. 1J-35 Identification Tag 

precautions must be taken when adjusting the float 
level. Refer to Float Level Adjustment. 

Fuel enters the carburetor through the needle and 
seat assembly. When the fuel in the bowl fills to the 
proper level, the float lever pushes the needle toward its 
seat and restricts the incoming fuel flow to admit only 
enough fuel to replace that being used (fig. 1J-36). 

Bowl Vent 

Two bowl vents are provided. The internal vent is used 
to balance air pressure in the fuel bowl when the engine 

is running. The external vent provides a method of con- 

trolling fuel vapors in the bowl when the engine is not 

running. 

BOWL VENT 

NEEDLE 
AND SEAT 
ASSEMBLY 

AJ41620 

Fig. 1J-36 Float Circult 

The internal bowl vent is provided by a tube and a 
drilled passage, located inside the air horn. It assures 
correct air pressure above the fuel for all engine oper- 
ating conditions. The vent automatically compensates 
for any air cleaner restriction by balancing pressure 
between the fuel bowl and the incoming air. 

The external fuel bowl vent permits vapors to move 
from the carburetor to the fuel vapor storage canister 
(fig. 1J-37). A forked lever attached to the throttle shaft 
actuates the bowl vent. At idle, or solenoid OFF posi- 
tion, if equipped, the vent opens to permit vapors to 
pass. At dry throttle position above idle, the vent is 
mechanically closed. If bowl pressure increases above 
0.14-inch Hg0, the valve is forced open temporarily to 
vent pressure to the canister regardless of throttle posi- 
tion. A hose connected to the air horn vent passage 
carries the excess pressure and fuel vapor to the fuel 

vapor storage canister. 

Idle (Low Speed) Circuit 

Fuel for idle and early part-throttle operation is mete- 
red through the idle circuit. The low speed jet is 
threaded into the low speed well and may be removed 
for cleaning. 

Fuel is metered as it enters the lower end of the low 
speed jet and flows up through the tube. The fuel is then 
mixed with air which is metered through the bypass. 
The fuel-air mixture continues downward through the 
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Fig. 1-37 External Fuel Bow! 

economizer and past the idle port where additional me- 
tered air is introduced. It is discharged below the 
throttle valve at the idle port opening and the idle mix- 
ture adjustment screw port (fig. 1J-38). 

The idle mixture adjustment screw controls the 
amount of mixture discharged into the manifold. Turn- 
ing the screw inward (clockwise) decreases the amount 
of fuel-air mixture supplied for idle. The idle limiter cap 
limits the adjustment range of the idle mixture adjust- 
ing screw, effectively controlling the exhaust emission 
level at idle speeds to comply with Federal Motor Ve- 
hicle Emission Standards. 

The idle port is slotted and, as the throttle valve is 
opened, more of the port is exposed to manifold vacuum 
to allow an increased discharge of the fuel-air mixture 
for early part-throttle operation. 

Main Metering (High Speed) Circult 
Fuel for most part-throttle and full-throttle operation 

is supplied through the main metering circuit (fig. 1J- 
39). 

The position of the metering rod in the metering rod 
jet regulates the amount of fuel admitted to the main 
discharge nozzle. The lower end of the metering rod is 
calibrated in steps to accurately meter the fuel required. 
As the metering rod is raised or lowered in the jet, the 
opening is varied in size to provide fuel to the engine in 
the correct proportions required for part-throttle and 
full-throttle operations. The metering rod is actuated by 
mechanical linkage and also by changing manifold 
vacuum. 
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Fig. 1J-38 Idle Circult 
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Fig. 1J-39 Main Metering Circult 

The restriction and air bleeds within the vacuum pas- 
sage leading to the pump diaphragm vacuum chamber 

provide a lower and more uniform vacuum. 
An antiperc passage is used to prevent percolation in 

the low speed well or main discharge nozzle during hot 
engine idle or shutdown. It vents vapors and relieves 
pressure to prevent fuel from being forced out of the 
nozzle and into the intake manifold. 

The main discharge nozzle and the antiperc bushing 
are permanently installed and cannot be removed. 
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Mechanical Action 

During part-throttle operation, manifold vacuum 
pulls the pump diaphgram assembly downward, holding 
the metering rod arm against the pump lifter link which 
is connected by linkage to the throttle shaft. The mete- 
ring rod is mechanically controlled as long as manifold 

vacuum is strong enough to overcome the tension of the 
lower pump diaphragm spring. The upper spring assists 
the lower pump spring on acceleration. 

Vacuum Actlon 

The metering rod will move upward toward the wide- 
open or power enrichment position under any engine 
operating condition in which the tension of the lower 
pump diaphragm spring is sufficient to overcome the 
manifold vacuum applied to the pump diaphragm 
assembly. 

Pump Circult 

The pump circuit provides the increased amount of 
fuel required during acceleration to assure satisfactory 
engine performance (fig. 1J-40). 
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Fig. 1J-40 Pump Circult 

AJ41623 

The accelerator pump is actuated in the same manner 
as the metering rod. When the throttle closes, the pump 
diaphragm moves downward, both by mechanical link- 
age and by increased manifold vacuum supplied to the 
underside of the diaphragm. During the downward 
movement of the diaphragm, fuel is drawn into the 
chamber above the diaphragm through the inlet check 
ball. The discharge check ball is seated during the intake 
stroke to prevent air from entering the pump chamber. 
When the throttle is opened, manifold vacuum decreases 
at the underside of the diaphragm and tension of the 
lower pump diaphragm spring moves the diaphragm 

upward. The upward movement of the diaphragm is 
mechanically assisted by the pump lifter link which is 
connected by linkage to the throttle shaft. During the 
upward movement of the diaphragm, fuel under pres- 
sure is forced through the pump discharge passage, un- 

seats the discharge check ball, and is discharged through 
the pump jet. The inlet check ball is seated during the 
discharge stroke to prevent fuel leakage back into the 
bowl. If the throttle is opened suddenly, the upper pump 
spring is compressed, resulting in a smooth pump 

discharge. 
A pump relief bushing, located near the top of the 

pump discharge passage, allows fuel bowl air pressure 
to enter the passage. The pump relief serves two pur- 
poses. One is to prevent fuel from being drawn out of the 
pump circuit during high speed constant throttle oper- 
ation. The other is to bleed off a calibrated portion of the 
pump discharge back to the fuel bowl, regulating the 
amount of discharge through the pump jet. 

A thermostatic pump bleed has been added to the 

pump circuit of some YF carburetors of 1978. Refer to 
Calibrations. This bleed automatically returns excess 
fuel to the fuel bowl at underhood temperatures above 
67°F. This bleed valve is located inside the carburetor 
fuel bowl adjacent to the pump discharge check ball and 

weight (fig. 1J-41). 

THERMOSTATIC = 
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Fig. 1J-41 Thermostatic Pump Bleed 

Choke Circult 

The automatic choke provides a richer mixture that is 
necessary for quick cold engine starting and proper 
warmup performance (fig. 1J-42). When the engine is 
cold, thermostatic coil tension holds the choke valve 
closed. As the engine is cranked, air pressure against the 
offset choke valve causes the valve to open slightly 
against the thermostatic coil tension. Intake manifold 
vacuum, applied to the choke piston, also tends to pull 
the choke valve open. When the engine starts, the choke 
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valve assumes a partially open position. Thermostatic 

coil tension is balanced by the pull of vacuum on the 
piston and force of the air stream against the offset 

choke valve. This choke valve opening is known as the 
initial choke valve clearance. 
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Fig. 1J-42 Choke Circult 

As the choke piston moves down in the cylinder, it 
exposes slots located in the sides of the cylinder. Intake 
manifold vacuum draws warm air, heated by the ex- 
haust manifold, through the thermostatic coil housing. 
This warm air causes the thermostatic spring to gradu- 
ally lose its tension until the choke valve is in a wide- 
open position. 
When normal engine operating temperature is 

reached, the thermostatic coil exerts sufficient pressure 
against the choke piston lever to hold the choke fully 
open. Since the choke piston is in the full downward 
position, enough heated air bypasses through the slots of 
the piston passage to keep the thermostatic coil heated 
and the choke valve fully open during continued engine 
operation. 

The air flowing through the choke housing must be 
filtered to minimize contamination of choke piston and 
associated parts. The air is supplied by a tube origina- 
ting inside the air cleaner. 

If the engine is accelerated during the warmup period, 
the corresponding drop in manifold vacuum allows the 
thermostatic coil to momentarily close the choke valve 
to provide a richer mixture. 

A faster idle speed is required to prevent stalling 
during the warmup period. The fast idle cam, actuated 
by the choke shaft through connecting linkage, rotates 
into position against the fast idle screw. The cam is 
progressively stepped to provide the correct speed in 
proportion to the choke valve opening. When the choke 
valve reaches the fully open position, the fast idle cam 
rotates free of the fast idle screw, allowing the throttle 
lever to return to curb idle position. 

If the engine floods during starting, the choke valve 
may be opened manually to purge excess fuel from the 

intake manifold. This is accomplished by depressing the 
accelerator pedal to the floor and cranking the engine. 
With the accelerator linkage in this position, a tang on 

the throttle lever contacts the fast idle cam, causing the 
choke rod to move upward and open the choke valve a 
predetermined amount. This choke valve opening is 
called choke unloader clearance. 

CARBURETOR REPLACEMENT 

Removal 

(1) Remove air cleaner. 

(2) Code all lines attached to carburetor for aid dur- 
ing installation. 

(8) Remove control shaft from throttle lever and 

disconnect distributor vacuum line, in-line fuel filter, 

external bowl vent hose, choke clean air tube, vacuum 
hoses, pullback spring and choke heat tube at 
carburetor. 

(4) Remove carburetor retaining nuts and remove 
carburetor. 

(5) Remove carburetor 
spacer. 

mounting gasket from 

Installation 

(1) Clean gasket mounting surface of spacer. Install 
replacement gasket on spacer. Position carburetor on 
spacer and gasket and secure with retaining nuts. To 
prevent leakage, distortion or damage to carburetor 
body flange, alternately tighten nuts in crisscross 
pattern. 

(2) Connect in-line fuel filter, control shaft, choke 

heat tube pullback spring, vacuum hoses, choke clean air 
tube and distributor vacuum line. 

(3) Install air cleaner. 
(4) Adjust idle speed, fast idle speed and idle fuel 

mixture. Refer to Chapter 1A—General Service and 
Diagnosis. 

CARBURETOR OVERHAUL 

A complete disassembly is not necessary when per- 
forming adjustments. In most cases, service adjust- 
ments of individual systems may be completed without 
removing the carburetor from the engine. Refer to Serv- 
ice Adjustment Procedures. 
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A complete carburetor overhaul includes disassembly, 
thorough cleaning, inspection and replacement of gas- 
kets and worn or damaged parts. It also includes idle 

adjustment, mixture adjustment and fast idle adjust- 
ment after the carburetor is installed. Refer to figure 1J- 
43 for parts identification. 

NOTE: When using an overhaul kit, use all parts in- 

cluded in kit. 

NOTE: Flooding, stumble on acceleration, and other 

performance problems are in many instances caused by 
the presence of dirt, water or other foreign matter in the 
carburetor. To aid in diagnosing the problem, carefully 
remove the carburetor from the engine without remov- 
ing the fuel from the bowl. Examine the bowl contents 
for contamination as the carburetor is disassembled. 

Disassembly 

(1) Remove choke cover attaching screws, solenoid 
bracket assembly, air horn assembly and air horn 
gasket. 

(2) Hold air horn assembly bottom side up and re- 
move float pin. Remove float and lever assembly. Turn 

air horn assembly over and catch needle pin, spring and 
needle. 

(3) Remove needle seat and gasket (fig. 1J-44). 

(4) Knock out piston bore plug. 
(5) Turn pump main body casting upside down and 

catch accelerator pump discharge check ball and weight. 
(6) At end of throttle shaft, remove screw, actuat- 

ing arm, wave washer, forked lever and clip (fig. 1J-45). 

(7) Loosen throttle shaft arm screw and remove 
arm and pump connector link (fig. 1J-46). 

(8) Remove fast idle cam and shoulder screw. 
(9) Remove accelerator pump diaphragm housing 

screws. Lift out the pump diaphragm assembly, pump 
lifter link and metering rod together (fig. 1J-47). 

(10) Disengage metering rod arm spring from me- 

tering rod, and remove metering rod from metering rod 
arm assembly. Note location of any washers shim- 
ming either spring for proper assembly. Compress upper 
pump spring and remove spring retainer. Remove upper 
spring, metering rod arm assembly and pump lifter link 
from pump diaphragm shaft. Compress pump dia- 
phragm spring and remove pump diaphragm spring re- 
tainer, spring and pump diaphragm assembly from 
pump diaphragm housing assembly. 

(11) Remove metering rod jet and low speed jet. 
(12) Remove retaining screws and separate throttle 

body flange assembly from main body casting. Remove 
body flange gasket. 

(18) Note position of idle mixture limiter cap. Re- 
move limiter cap. Count number of turns to lightly seat 
needle. This information will be used in assembly. Re- 
move idle mixture screw. 

Cleaning and Inspection 

Dirt, gum, water or carbon contamination inside the 
carburetor and on the exterior moving parts are often 
responsible for unsatisfactory performance. Efficient 
carburetion depends upon careful cleaning and 
inspection. 

The cleaning and inspection procedures here do not 
cover those parts included in the carburetor overhaul 
repair kit. Install all gaskets and parts included in the 
repair kit when the carburetor is assembled. Discard the 
original gaskets and parts. 

Wash all the carburetor parts except the accelerator 
pump diaphragm in clean commercial carburetor clean- 
ing solvent. If a commercial solvent is not available, use 
mineral spirits, lacquer thinner or denatured alcohol. 

If commercial cleaner is used, rinse the parts in hot 
water to remove all traces of the cleaning solvent, then 

dry them with compressed air. Wipe all parts that can- 
not be immersed in solvent with a clean, soft, dry cloth. 
Be sure all dirt, gum, carbon and other foreign matter 
are removed from all parts. 

Force compressed air through all passages of the 
carburetor. 

CAUTION: Do not use a wire brush to clean any parts. 
Do not use a drill or wire to clean out any openings or 
passages in the carburetor. A drill or wire may enlarge 
the hole or passage, changing the calibration of the 
carburetor. 

Check the choke shaft for excessive looseness or bind- 
ing. Inspect the choke valve for nicked edges and for ease 
of operation. Make sure all carbon and foreign material 
have been removed from the automatic choke housing 
and the piston. Check the operation of the choke piston 
in the choke housing to be sure it has free movement 
(fig. 1J-48). Check the throttle shaft for excessive loosen- 

ess or binding in the bore and check the throttle valve 
for burrs which prevent proper closing. Inspect the main 
body, throttle body, air horn, choke housing and thermo- 
static spring housing for cracks. 

Replace the float if the arm needle contact surface is 
grooved. If the float is serviceable, polish the needle 
contact surface of the arm with crocus cloth or steel 
wool. Replace the float pin if worn. Replace all screws 

and nuts that have stripped threads. Replace all dis- 

torted or broken springs. Inspect all gasket mating sur- 
faces for nicks and burrs. Repair or replace any parts 
that have a damaged gasket surface. 

Check Position of throttle valve to be sure that notch 

in plate is aligned with slotted idle port in the throttle 

body flange (fig. 1J-49). 
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. AIR HORN 
. CHOKE 
. SCREW 
SHAFT 

. PISTON 
PIN 
SOLENOID AND BRACKET 
COIL HOUSING SCREW 
COIL HOUSING RETAINER 

10. CHOKE COVER 
11. COIL HOUSING GASKET 
12. COIL HOUSING BAFFLE PLATE 
13. UPPER PUMP SPRING RETAINER 
14. UPPER PUMP SPRING 
15. METERING ROD ARM 
16. DIAPHRAGM LIFTER LINK 
17. WASHER 
18. DIAPHRAGM SPRING[ 
19. DIAPHRAGM HOUSING SCREW (4) 
20. DIAPHRAGM HOUSING 
21. WASHER 
22. SPACER 
23. DIAPHRAGM 
24. DISCHARGE BALL WEIGHT 
25. DISCHARGE BALL 
26. BODY FLANGE SCREW (3) 
27. FAST IDLE CAM 
28. FAST IDLE CAM SCREW 
29. MAIN BODY 
30. BODY GASKET 
31. IDLE SCREW LIMITER CAP 
32. IDLE MIXTURE SCREW 
33. SPRING 
34. THROTTLE BODY 
35. WAVE WASHER 
36. ARM 
37. SCREW 
38. PUMP CONNECTOR LINK 
39. THROTTLE SHAFT ARM 
40. RETAINER 
41. LEVER 
42. METERING ROD JET 
43. LOW SPEED JET 
44. FLOAT 
45. FLOAT PIN 
46. NEEDLE PIN 
47. NEEDLE SPRING 
48. NEEDLE, NEEDLE SEAT, GASKET 
49. CHOKE CONNECTOR ROD 
50. CHOKE CONNECTOR ROD RETAINER 
51. LEVER 
52. METERING ROD 
53. AIR HORN GASKET 
54. SPRING 
55. LIFTER 
56. BELLCRANK 
57. RETAINER 
58. SPRING 
59. AIR HORN SCREW (SHORT) 
60. AIR HORN SCREW (LONG) 
61. STUD SUPPORT 
62. SCREW 

Fig. 1J-43 Parts identification—Carter Model YF 
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Fig. 1J-44 Interior View of Air Horn 

WAVE 
WASHER 

LEVER 
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Fig. 1J-45 Bowl Vent Actuating Lever 

LINK 

80307 —, 

Fig. 1J-46 Pump Arm and Link 

METERING 
ROD SPRING 

LOWER 
SPRING 

re 

PUMP 
DIAPHRAGM 
AND HOUSING 

METERING 
ROD 

(2 60280 

Fig. 1J-47 Accelerator Pump and Metering Rod Assembly 

CHOKE PISTON 
LEVER ASSEMBLY 

CHOKE 
PISTON 

HEAT INLET 
RESTRICTION 

Nee | HEAT BYPASS 
ae fe na : AJ41627 

Fig. 1J-48 Choke Piston and Lever Assembly 

Rotate shaft to be sure the throttle valve does not bind 
in the flange bore. Back the idle speed screw out suf- 
ficiently that it does not contact the throttle stop to 
check that the throttle valve closes tightly in the bore. 

Inspect all mechanical bowl vent components for 

proper operation. 



IDLE 
THROTTLE PORT 
VALVE 
NOTCH 

MOP, 41630 

Fig. 1J-49 Throttle Valve Alignment 

Assembly 

NOTE: Be sure all holes in the replacement gaskets 
have been properly punched and that no foreign matter 

has adhered to the gaskets. Inspect accelerator pump or 
diaphragm for tears or cuts. 

(1) Position replacement body flange gasket and 
main body casting on throttle body flange. Install at- 
taching screws and tighten evenly. 

(2) Install low speed jet and metering rod jet (fig. 
1J-50). 

Low 
SPEED JET PUMP 

METERING 
ROD 

_ ADJUSTING 
' SCREW 

PUMP 
DIAPHRAGM 
ASSEMBLY 

ACCELERATOR 
PUMP DISCHARGE 
WEIGHT 60281 

Fig. 1J-50 Interior View of Fuel Bowl 

(3) Install pump diaphragm in pump diaphragm 
housing. 

(a) Position pump diaphgram spring on dia- 
phragm shaft and housing assembly. 

(b) Install spring shim washers. 
(c) Install spring retainer, pump lifter link, me- 

tering rod arm and spring assembly and upper pump 
spring on diaphragm shaft. 
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(d) Depress spring and install upper pump 
spring retainer. 

(4) Install metering rod on metering rod arm and 
place looped end of metering arm spring on metering rod 
(fig. 1J-47). 

(5) Align pump diaphragm with diaphragm hous- 

ing, making sure holes are aligned. Install housing at- 
taching screws through holes in housing and diaphragm. 

(6) Align pump housing, pump lifter link and me- 
tering rod with main body casting. 

(7) Install assembly in main body casting. Be care- 
ful to engage pump lifter link with main body and to 
insert metering rod in metering rod jet. 

(8) Start pump housing attaching screws but do not 
tighten. Push down on diaphragm shaft to compress 
diaphragm and tighten attaching screws. 

(9) Adjust metering rod, following procedure under 
Metering Rod Adjustment. 

(10) Install fast idle cam and shoulder screw. Install 
throttle shaft arm and pump connector link on throttle 
shaft and pump lifter link. Tighten lock screw. 

(11) Install clip to groove on throttle shaft. Install 
forked lever and wave washer. Position actuating lever 
with hole aligned on throttle shaft flats. Install screw. 

(12) Install replacement plug in choke piston bore. 
(13) Check choke valve for binding. Correct as 

required. 
(14) Install choke link lever and tighten attaching 

screw. 

(15) Install needle seat and gasket in air horn. With 
air horn inverted, install needle, pin spring, needle pin, 
float and lever assembly, and float pin. Adjust float 
level to specifications. Adjust float drop to specifica- 
tions. Refer to Service Adjustment Procedures. 

(16) Place pump check ball and weight in main body 
casting. 

(17) Position replacement air horn gasket, air horn 
assembly and solenoid bracket on main body. Install and 
tighten attaching screws. 

(18) Adjust initial choke valve clearance. Refer to 
Service Adjustment Procedures. 

(19) Install thermostatic coil housing, gasket and 
baffle plate, embossed cross facing outward, with gasket 
between baffle and coil housing. 

NOTE: Be sure thermostatic coil engages choke lever 
tang. 

(20) Loosely install coil housing retainers and retain- 
ing screws. Set coil housing index to specified setting 
and tighten screws. 

(21) Adjust fast idle cam clearance. Refer to Service 
Adjustment Procedures. 

(22) Install choke connector rod and retainer. 
(23) Install idle mixture screw. Turn lightly turn to 

seat, then back off number of turns determined during 
disassembly. Do not install limiter cap at this time. 

(24) Adjust choke unloader to specifications. Refer to 
Service Adjustment Procedures. 
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SERVICE ADJUSTMENT PROCEDURES 

Float Level Adjustment 

(1) Remove carburetor air horn and gasket from 

carburetor. 

(2) Invert air horn assembly and check clearance 

from top of float to bottom of air horn with float level 
gauge (fig. 1J-51). Hold air horn at eye level when gaug- 
ing float level. Float arm (lever) should be resting on 
needle pin. Do not bend tab at end of float arm. It 
prevents float from striking bottom of fuel bowl when 
empty. 

ADJUSTMENT 
AREA OF ARM 

is. 

POINTS 

/ 

80308 

Fig. 1J-51 Float Level Adjustment 

CAUTION: Do not load the needle when adjusting the 
- float. 

(3) Bend float arm as necessary to adjust float level. 

Refer to Specifications for proper clearance. 
‘ (4) Install carburetor air horn and replacement gas- 

ket on carburetor. 

Float Drop Adjustment 
(1) Remove carburetor air horn and gasket from 

carburetor. 
(2) Hold air horn upright and let float hang free. 

Measure maximum clearance from top of float to bot- 
tom of air horn with scale. Refer to Specifications for 
proper clearance. Hold air horn at eye level when gaug- 
ing dimension (fig. 1J-52). 

(3) Bend tab at end of float arm to obtain specified 

setting. 
(4) Install carburetor air horn and replacement gas- 

ket on carburetor. 

|} ADJUSTING 
1 TAB 

Fig. 1J-52 Float Drop Adjustment 

Metering Rod Adjustment 

(1) Remove carburetor air horn and gasket from 

carburetor. 
(2) Back out idle speed adjusting screw until 

throttle valve is closed tight in throttle bore. 
(3) Press down on end of pump diaphragm shaft 

until assembly bottoms. 
(4) With assembly bottomed, turn rod adjustment 

screw counterclockwise until metering rod just bottoms 
in body casting (fig. 1J-53). 

NOTE: It may be helpful to draw a pencil line on the 
metering rod to accurately determine when the rod is 
bottomed. 

PRESS DOWN 
ON PUMP SHAFT 

ADJUSTING 
SCREW 

METERING 
ROD r 

Fig. 1J-53 Metering Rod Adjustment 
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(5) Turn metering rod adjustment screw clockwise 
one turn for final adjustment. 

(6) Install carburetor air horn and replacement gas- 

ket on carburetor. 

Initial Choke Valve Clearance Adjustment 

(1) Bend 0.025-inch wire gauge at 90° angle approx- 
imately 1/8 inch from end. 

(2) Remove coil housing, gasket and baffle plate. 
(8) Partially open throttle and close choke valve to 

position choke piston at top of its bore. 
(4) Holding choke valve fully closed, release throttle 

and insert wire gauge into piston slot, against outboard 
side (right side of choke shaft) of piston bore. Push 
piston downward with gauge until bent end of gauge 
enters slot in piston bore. With gauge in place, push on 
choke shaft bimetal lever in counterclockwise direction 
to move piston upward, locking gauge in place (fig. 1J- 
54). 

0.025 - INCH 
WIRE GAUGE 

BIMETAL LEVER 
(PUSH DOWN) 

Fig. 1J-54 Initial Choke Valve Clearance Adjustment 

(5) Measure clearance between lower edge of choke 
valve and air horn wall. Refer to Specifications for cor- 
rect setting. 

NOTE: It is not necessary to remove air cleaner 
bracket when measuring clearance between choke valve 
and air horn wall. Position gauge next to bracket. 

(6) Adjust clearance by carefully bending choke pis- 
ton lever with needlenose pliers. Decrease clearance by 
bending toward piston and increase clearance by bend- 
ing away from piston. 

(7) Install choke baffle plate with embossed cross 

facing outward, coil housing gasket and coil housing. Be 

sure thermostatic coil engages choke lever tang. 
(8) Install coil housing retainers and retaining 

screws, but do not tighten. Turn housing 1/4-turn rich 

(counterclockwise) and tighten one screw. Proceed to 
fast idle cam linkage adjustment. 

Fast Idle Cam Linkage Adjustment 

(1) Position fast idle screw on second step of fast 
idle cam against shoulder of high step (fig. 1J-55). 

(2) Adjust by bending choke connecting rod to ob- 
tain specified clearance between lower edge of choke 
valve and air horn wall. Refer to Specifications for 
proper clearance. 

NOTE: It is not necessary to remove air cleaner 

bracket when measuring clearance between choke valve 
and air horn wall. Position gauge next to bracket. 

(3) Loosen choke housing retaining screw. Set hous- 
ing index to specification. Tighten all housing retaining 
screws. 

CHOKE ROD 
UPPER ANGLE 

| FAST IDLE SPEED 

42905 

Fig. 1J-55 Fast Idle Cam Linkage Adjustment 

Choke Unioader Adjustment 

(1) Hold throttle fully open and apply pressure on 
choke valve toward closed position. 

(2) Measure clearance between lower edge of choke 
valve and air horn wall. Refer to Specifications for cor- 
rect setting. 

NOTE: It is not necessary to remove air cleaner 
bracket when measuring clearance between choke valve 
and air horn wall. Position gauge next to bracket. 

(3) Adjust by bending unloader tang which contacts 
fast idle cam as shown in figure 1J-56. Bend toward cam 
to increase clearance and away from cam to decrease 
clearance. 
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Bm i 
P - UNLOADER 
\ TANG 

THROTTLE LEVER IN 
WIDE OPEN POSITION 

41637 

Fig. 1J-56 Choke Unioader Adjustment 

CAUTION: Do not bend the unloader tang downward 
from a horizontal plane. 

(4) After making adjustment, be sure that unloader 
tang has at least 0.070-inch clearance from main body 
flange when throttle is fully open (fig. 1J-57). 

(5) Operate throttle and check unloader tang to be 

sure it does not bind, contact or stick on any part of 
carburetor casting or linkage. After carburetor installa- 
tion, check for full throttle opening when throttle is 
operated from inside vehicle. 

NOTE: [f full throttle opening is not obtainable, it may 
be necessary to remove excess padding under floormat 
or reposition throttle cable bracket located on the 
engine. 

z ee bl 
4 "% 

ye 

or el 

0.070 INCH 
CLEARANCE 

41638 
se 

Fig. 1J-57 Unloader-to-Body Clearance 

Bowl Vent 

This is not a precise adjustment. It is made to ensure 
that the mechanical bow] vent is open at idle and closed 
at greater throttle openings. It may be performed on-car 
or off-car. 

(1) Disconnect canister hose from carburetor fuel 
bow! vent. Install length of clean hose to bow] vent. 

(2) Position throttle on high step of fast idle cam. 
(3) Apply pressure to hose with mouth. Consid- 

erable resistance should be felt. 
(4) Manually move fast idle cam until throttle 

screw drops to third step of cam. Bowl vent should 

relieve resistance to air pressure as throttle closes. 

(5) Repeat steps (2) through (4) to verify. 

(6) If pressure is not felt on high step of cam, vent is 
not closing. Adjust by bending forked end of forked 
lever. 

(7) If pressure does not release on third step of cam, 
vent is not opening. Adjust by bending forked end of 
forked lever. 

Automatic Choke Adjustment (On- or Off-Car) 

The automatic choke setting is made by loosening 
choke housing retaining screws and rotating housing in 
the desired direction as indicated by the arrow on the 
face of the housing. Refer to Specifications for the cor- 
rect setting. The specified setting will be satisfactory for 
most driving conditions. In the event that stumble or 
stall occurs on acceleration during engine warmup, the 

choke may be set richer or leaner, using the tolerance 
provided, to meet individual engine requirements. 

Idle Speed and Mixture Adjustment (On-Car) 

Refer to procedures outlined in Chapter 1A—General 
Service and Diagnosis. 

Fast Idle Speed Adjustment 

Set the fast idle speed with the engine at operating 
temperature and with EGR and TCS solenoid dis- 
connected. Position the fast idle screw in contact with 
the second step and against the shoulder of the high step 
of the fast idle cam. Refer to Specifications for the 
correct setting. Adjust by turning the fast idle adjust- 
ment screw. 

CHOKE MECHANISM SERVICE 

The choke mechanism may be serviced without re- 
moving the carburetor from the engine. If the choke 
binds, sticks or does not operate smoothly, perform the 
following. 

(1) Disconnect bowl vent tube, fuel line and choke 
fresh air tube. 

(2) Disconnect choke rod and remove air horn. 
(8) Remove float, float pin and needle. 
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10) Install choke link lever and screw. 

11) Install air cleaner bracket. 

12) Install needle, float and pin. 

18) Install air horn. Connect choke rod. 

(4) Remove air cleaner bracket. Remove choke link ( 
lever and attaching screw. ( 

(5) Remove choke housing cover. 

(6) Rotate choke shaft to pull piston to top of bore. 
(7) Knock out piston bore plug. 
(8) Clean choke piston, using carburetor cleaner if (14) Install choke housing cover and set to 

necessary. Polish piston bore with crocus cloth. Dry all specification. 
parts. (15) Install bowl vent tube, fuel line and choke fresh 

(9) Install replacement piston bore plug. air tube. 

SPECIFICATIONS 
Model YF Carburetor Calibrations (inches) 

7228 | 7229 = 7235 
Throttle Bore Size | 1.687 1.687 1.687 1.687 Step Up Limiter bone 

Main Venturi Size 1-312 Toi L.3ii2 igsi2 
4 + Nozzle Bleed 0.0635 

0.0935 | 0.0935 | 0.0935 | 0.0935 
Fuel Inlet 

Diameter Anti-Perc Bleed 0.028 
| ct = ait —= 

Low Speed Jet 0.034 | 0.034 | 0.032 | 0.034 | Pump Discharge 0.028 
iL | 4 Ae Nozzle (Jet) E 

Bypass Air Bleed 0.0465 | 0.0465 | 0.0465 | 0.0465 
+ + + Vacuum Spark 0.052 

Economizer 0.055 | 0.055 | 0.055 | 0.085 Port : 
+ eS 

Idle Air Bleed 0.0465 | 0.0465 | 0.0465 | 0.0465 Spark Port 
+ + + + Location Above 0.022 

120-401 | 120-401 | 120-401 | 120-401 |120-401 Views Teal 
is es 1 a 4 Choke Vacuum 0.089 

Metering edile®! 9.101 | 0.101 | 0.101 | 0.101 | 0.101 Resteictiqn 
[— +- ~ oo Choke Heat 
75-2253 | 75-1990 | 75-2247 | 75-2258 a, ci 

Metering Rod Jet 
Number 

Metering Rod 
Number 

Thermostatic 

Pump Bleed None 

Model YF Carburetor Specifications 

ae Automatic 

Shei veive Fast Idle Choke Cover Fast Idle® | Bowl 
List icati Clearance Gara Saenng Setting Choke Speed Vent Number Application (Notches Rich) Uniaades rs 

Set OK Set OK Set OK Open 
To Range To Range To Range 

258 ‘ ‘ 
7201 Automatic a 0.215 Index i California ; : ; 

232, 258 
7228 Automatic 

49 State 

232 
7229 Manual 

49 State 

258 
7235 Manual 

California F ‘i 

232 
Manual ; : : f 7267 Automatic | 0.275 min. 
Canada ‘i 2 

® Hot with TCS Solenoid and EGR Disconnected 
g0589 
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Special Tools 

J-1137 
BENDING TOOL 

J-9789-02 UNIVERSAL 
CARBURETOR GAUGE KIT 

CARBURETOR MODEL YF- 
1 VENTURI WITH 

ALTITUDE COMPENSATION 
Page 

Carburetor Circults 1J-32 
Carburetor Overhaul 1J-35 

General 1-32 

Page 

Service Adjustment Procedures 1J-35 
Special Tools 1J-36 
Specifications 1J-35 

GENERAL 

The Carter Model YF carburetor with altitude com- 
pensation is installed on six-cylinder engines in cars sold 
for use at elevations of 4000 feet or more (fig. 1J-58). 
This carburetor features a compensation circuit which 
mixes a metered amount of additional air with the fuel 
to prevent a too-rich condition at higher altitudes. A 
manually operated override permits operation at lower 
altitudes. In the low-altitude mode, the carburetor per- 

forms like a conventional Model YF. 
The Model YF carburetor with altitude compensation 

is serviced the same as the conventional Model YF, ex- 

cept for the compensation device. 
Because the altitude compensated Model YF is essen- 

tially a variation of the conventional Model YF, this 

section covers only operational differences and provides 
procedures necessary to service the compensation de- 

vice. All other information is covered in the preceding 

section, Model YF Carburetor—1 Venturi. 

CARBURETOR CIRCUITS 

Altitude Compensation Circult 

This circuit provides the leaner mixture required for 
high-altitude operation. The components are: chamber 
assembly, gasket and screws (fig. 1J-59). 

ALTITUDE : 
COMPENSATION |. 
CHAMBER “ 

70394 

Fig. 1J-58 Model YF Carburetor with Altitude Compensation 

The chamber assembly contains a threaded plug 
which opens the compensation circuit when turned 

counterclockwise to its outer seat (fig. 1J-60). When the 

plug is turned clockwise to its inner seat (about 2 1/2 

turns), the compensation circuit is blocked. 
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Fig. 1-59 Parts Identification—Carter Model YF with Altitude Compensation 
80278 



1J-34 FUEL SYSTEMS 

AIR COMPENSATION 
HORN CHAMBER 
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Fig. 1J-60 Compensator Plug Operation 

Air that is admitted past the moveable plug flows 
through the chamber and into the air horn. Here, the 
airflow is channeled into two circuits, idle and main. 
Each circuit contains a pressed-in restrictor calibrated 
for the particular carburetor application. 

Idle (Low Speed) Circult 

Air flows from the chamber, through the restrictor 
and into the compensation passage (fig. 1J-61). Fuel 
flowing from the float bowl is metered as it passes 

through the low-speed jet. The fuel is mixed with air 
which is metered through the bypass. The fuel-air mix- 
ture continues downward through the economizer. Be- 
low the economizer, the compensation circuit bleeds 
additional air into the mixture. Air is introduced at the 
idle port as in the conventional Model YF carburetor. 
The mixture is discharged below the throttle valve at the 
idle port opening and the idle mixture adjustment screw 
port. 

The remainder of the idle circuit and transition to 
early part-throttle operation is identical to the conven- 
tional Model YF. 

Main Metering (High Speed) Circuit 

Fuel for most part-throttle and full-throttle operation 
is supplied through the main metering circuit (fig. 1J- 
62). 

ECONOMIZER 

BYPASS 

IDLE IDLE MIXTURE 
SCREW ADJUSTMENT 
PORT SCREW 70397 

Fig. 1J-61 Compensation Circult—Idle 

As in the conventional Model YF, a metering rod is 

used to regulate the amount of fuel admitted to the main 
discharge nozzle. Mechanical and vacuum operation of 
the metering rod is not changed in any way. The altitude 
compensation circuit admits a metered amount of air 
bleed to the fuel as it flows from the metering rod jet up 
to the main discharge nozzle. 
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Fig. 1J-62 Compensation Circult—Main Metering 
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CARBURETOR OVERHAUL 

In addition to the conventional Model YF' overhaul 
procedures, perform the following: 

Disassembly 

(1) Remove 

screws. 

(2) Remove chamber and gasket. 

compensation chamber attaching 

NOTE: The restrictors are pressed into the air horn. Do 
not attempt to remove. The moveable plug is per- 
manently installed in the chamber. Do not attempt to 
remove. 

Assembly 

(1) Position chamber to air horn, using replacement 
gasket. 

(2) Install attaching screws. 
(3) Adjust moveable plug. Refer to Compensation 

Plug Adjustment. 

SERVICE ADJUSTMENT PROCEDURES 

In addition to the conventional Model YF adjust- 
ments, perform the following: 

Compensation Plug Adjustment 

The compensation plug has two positions, outer seat 
and inner seat. 

NOTE: Never adjust the plug to any position other 
than all the way in or all the way out. 

¢ Turn the plug counterclockwise to the outer seat 
for operation at altutudes above 4000 feet (fig. 1J- 
63). 

¢ Turn the plug clockwise to the inner seat for oper- 
ation at altitudes below 4000 feet. 

Total travel from outer seat to inner seat is approx- 
imately 2 1/2 turns. 

APPROXIMATELY 
2-1/2 TURNS 
FROM INNER SEAT 
TO OUTER SEAT 

LOW 
m ALTITUDE ES 

a ————. 
“ =f ) 

} ‘\ i i 

ee J HIGH 
ai tituve 

70399 

Fig. 1J-63 Compensator Adjustment 

SPECIFICATIONS 

Model YF with Altitude Compensation Carburetor Calibrations (Inches) 

Throttle Bore Size 1.687 

Main Venturi Size 1.312 

Fuel Inlet Diameter 0.0935 

Low Speed Jet 0.033 

Bypass Air Bleed 0.0465 

Economizer 0.063 
pi 

0.0465 Idle Air Bleed 0.0465 

Metering Rod Jet Number 120-398 120-398 
| 

Metering Rod Jet Size 0.098 0.098 

Metering Rod Number 75-2175 75-2209 

Step Up Limiter Shim 

Nozzle Bleed 

Anti-Perc Bleed 

Pump Discharge Nozzle (Jet) 

Vacuum Spark Port 

Spark Port Location Above Closed 
Throttle 

Choke Vacuum Restriction 

Choke Heat Inlet (Brass Restriction) 

Altitude Compensation Idle Bleed 

Altitude Compensation Main Bleed 
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Model YF with Altitude Compensation Carburetor Specifications 

Initial Automatic 
c 

Choke Valve Pokaposel ee Fast Idle” 

‘ eae Choke 
Unloader 

List 
Number 

Clearance 
Application (Notches Rich) 

Set OK 
To Range 

258 1-1/2 
Automatic to 0.275 min. 

| Altitude 2-1/2 

258 1/2 
Manual to 0.275 min. 
Altitude 1-1/2 

) Hot with TCS Solenoid and EGR Disconnected 80595 

Special Tools 

J-1137 
BENDING TOOL 

J-9789-02 
UNIVERSAL CARBURETOR 
GAUGE KIT 

CARBURETOR MODEL BBD- 
Z VENTURI 

ge Page 

Carburetor Circults 1J-37 General 1J-36 
Carburetor Overhaul 1J-40 Service Adjustment Procedures 1J-45 

Carburetor Replacement 1J-40 Special Tools 1J-48 
Choke Mechanism Service 1J-47 Specifications 1J-48 

GENERAL The main body contains fuel bowl, accelerator pump, 
; ‘ vacuum piston and metering rod assembly, venturi as- 

The Carter Model BBD two-venturi carburetor in- sembly and solenoid, if equipped. 

corporates three lightweight aluminum assemblies, the 
air horn, main body and throttle body (fig. 1J-64). 

The air horn contains the choke valve assembly, me- The throttle body contains throttle valves and levers, 

chanical linkage for accelerator pump and metering rods choke housing, choke vacuum diaphragm and idle mix- 

and bowl vent mechanism. ture screws. 
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IDLE MIXTURE 
ADJUSTING SCREWS so6se 

Fig. 1J-64 Model BBD Carburetor Assembly 

Identification 

The carburetor is identified by a code number and 
build date which is stamped on the identification tag. 
Each carburetor build month is coded alphabetically 
beginning with the letter A in January and ending with 
the letter M in December (the letter I is not used). The 
tag is attached to the carburetor and must remain with 
the carburetor to assure proper identification (fig. 1J- 
65). 

CODE 
NUMBER O 

8067 
REVISION 
LETTER 

MONTH YEAR DAY 

BUILD DATE 60430 

Fig. 1J-65 Identification Tag 

CARBURETOR CIRCUITS 
Five conventional circuits are used: Float (Fuel Inlet) 

Circuit, Idle (Low Speed) Circuit, Main (High Speed) 
Circuit, Pump Circuit and Choke Circuit. 

Float (Fuel Inlet) Circuit 

The float circuit maintains the specified fuel level in 
the bowl to provide sufficient fuel to metering circuits 
for all engine operating conditions (fig. 1J-66). 

Fuel flows into the bowl through a needle and seat 
assembly controlled directly by dual floats hinged to the 
float fulcrum pin. 

a — FUEL 
FLOAT NEEDLE 

FITTING 
GASKET 

60431 

Fig. 1J-66 Float Circuit 

When the fuel in the bow! fills to the proper level, the 
float lever pushes the needle toward its seat and re- 
stricts incoming fuel, admitting only enough to replace 
that being used. 

The BBD carburetor vents externally to the charcoal 
canister through two fittings. The plastic fitting on the 
bowl cover plate contains a vapor pressure relief valve 
which opens to vent bowl vapor whenever pressure be- 
comes great enough. A rollover check valve in this fit- 
ting closes the vapor line in case of a rollover accident. 

The second bowl vent is mechanically actuated by the 
throttle shaft (fig. 1J-67). Whenever the throttle is at 
idle, the accelerator link is moved to maximum travel to 
draw fuel into the accelerator pump. A lobe on the pump 
lifter link contacts the bowl vent and opens it, allowing 
fuel vapors to flow freely. 

Both bowl vents are connected by a T-fitting to the 
canister inlet hose. 

Idle (Low Speed) Circult 

Fuel for idle and early part-throttle operation is mete- 
red through the idle circuit. 

Fuel flows through main metering jets into the main 
wells and continues through the idle fuel pickup tube 
where fuel mixes with air entering through idle air 
bleeds located in the venturi cluster screws (fig. 1J-68). 

At curb idle, this fuel-air mixture flows down the idle 
channel and is further mixed with air entering the idle 
channel through the transfer slot which is above the 
position of the throttle valve at curb idle. The mixture 
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PRESSURE 
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VENT TO 
CANISTER LINK 

VENT VALVE IN 
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THROTTLE CLOSED 80267 

Fig. 1J-67 External Bow! Vent 

then passes the idle mixture adjustment screw which 
controls the volume of mixture discharged below the 
throttle valve. 

During low speed operation, the throttle valve moves 
to expose the transfer slot as well as the idle port. This 
increased airflow creates low pressure in the venturi 
and the main metering system begins to discharge fuel. 
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Fig. 1J-68 Idle Circuit 

Main (High Speed) Metering Circult 

At part throttle and cruising speed, increased airflow 
through the venturi creates a low pressure area in the 

venturi. Since air above the fuel level in the bow] is at 
normal pressure, fuel flows to the lower pressure area 

created by the venturi and magnified by the booster 
venturi. 

The fuel flow moves through the main jets to the main 
well. Air enters through the main well air bleeds. The 
resulting mixture of fuel and air is lighter than raw fuel, 
responds more quickly to changes in venturi vacuum, 
and is more readily vaporized when discharged into the 
venturi (fig. 1J-69). 

Power Enrichment Circult 

During heavy road load or high speed operation, the 

fuel-air ratio must be enriched to provide increased en- 
gine power. 

Power enrichment is accomplished by means of two 
calibrated metering rods yoked to a single manifold vac- 

uum actuated piston (fig. 1J-69). The metering rod pis- 
ton rides on a calibrated spring which attempts to keep 
the piston at the top of its cylinder. This allows only the 
smallest diameter of the tapered metering rods to ex- 
tend into the main metering jets and permits maximum 
fuel flow through the jets to the main well cavities. 

At idle, part throttle or cruise conditions when mani- 
fold vacuum is high, the piston is drawn down into the 
vacuum cylinder against calibrated spring tension and 
the larger diameters of the metering rods extend into 
the main metering jets, restricting the fuel flow to the 
main well cavities. An additional control is provided by 
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Fig. 1J-69 Main Metering Circuit 
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the rod lifter on the accelerator pump rod. This provides 
a direct relationship between metering rod position and 
throttle valve opening. 

Pump Circuit 

When the throttle is opened suddenly, airflow re- 

sponse through the carburetor is almost immediate. 
There is a brief time lag before fuel inertia can be 
overcome. This lag causes the desired fuel-air ratio to be 
leaned out. 

A piston-type accelerator pump system mechanically 

supplies the fuel necessary to overcome this deficiency 
(fig. 1J-70). 

Fuel is drawn into the pump cylinder from the fuel 

bowl through a port and check ball in the bottom of the 
pump well below the pump piston. When the engine is 
turned off, fuel vapors in the pump cylinder vent 
through the area between the pump rod and pump 
piston. 

As the throttle lever is moved, the pump link operates 
through a system of levers to push the pump piston 
down, assisted by the pump drive spring. Fuel is forced 

through a passage, past the pump discharge check ball, 
and out the pump discharge jets in the venturi cluster. 

PUMP “S” LINK 
ARM 
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PUMP iY i DRIVE H | DISCHARGE 
SPRING i ydET 

DISCHARGE INTAKE 
CHECK BALL CHECK BALL 

60434 

Fig. 1J-70 Pump Circult 

Choke Circult 

The choke valve, located in the air horn assembly, 
provides a high vacuum both above and below the 
throttle valves when closed. During cranking, vacuum 
above the throttle valve causes fuel to flow from the 
main metering and idle circuits and provides the richer 
fuel-air ratio needed for cold engine starting (fig. 1J-71). 

The choke shaft is connected by linkage to a thermo- 
static coil within the choke cover, which winds up when 
cold and unwinds when heated. When the engine is cold, 
the tension of the thermostatic coil holds the choke valve 
closed. When the engine starts, manifold vacuum is ap- 

plied to the diaphragm assembly to open the choke valve 
slightly. This is called the initial choke valve clearance. 

CHOKE 
VACUUM CHOKE VALVE 
DIAPHRAGM 

CHOKE COVER 

80444 

Fig. 1J-71 Choke Components 

As the thermostatic coil is warmed by air rising 
through the heat tube from the exhaust manifold, the 
coil expands and exerts pressure to further open the 
choke valve, keeping it fully open at operating 
temperature. 

If the engine is accelerated during the warm-up pe- 
riod, the corresponding drop in the manifold vacuum 
allows the thermostatic coil to momentarily close the 
choke valve to provide a richer mixture. 

A faster idle speed is provided to prevent stalling 
during warm-up. The fast idle cam, actuated by the 
choke shaft through connecting linkage, rotates into po- 
sition against the fast idle screw. The cam is progres- 
sively stepped to provide the correct idle setting in 
proportion to the choke valve opening. When the choke 
valve reaches its fully open position, the cam rotates 
free of the fast idle screw, allowing the throttle lever to 
return to curb idle position when released. 

If the engine floods during starting, the choke valve 
may be opened to vent excess fuel by depressing the 
accelerator pedal to the floor and cranking the engine. 
With the accelerator linkage in this position, a tang on 
the throttle lever contacts the fast idle cam, causing the 
choke rod to move upward to open the choke valve a 
predetermined distance. 
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CARBURETOR REPLACEMENT 

Removal 

(1) Remove air cleaner. 
(2) Code all lines attathed to carburetor for aid dur- 

ing installation. 
(3) Remove accelerator cable from accelerator lever 

and disconnect vacuum hoses, return spring, choke clean 
air tube, PCV hose, fuel line, choke heat tube and sole- 
noid wire, if equipped. 

(4) Remove carburetor retaining nuts. Remove car- 
buretor. Remove carburetor gasket from spacer. 

Installation 

(1) Clean gasket mounting surface of spacer. Posi- 
tion carburetor on spacer and gasket and install nuts. To 
prevent leakage, distortion or damage to carburetor 
body flange, alternately tighten nuts in crisscross 
pattern. 

(2) Connect fuel line, throttle cable, choke heat 
tube, PCV hose, return spring, choke clean air tube, all 

vacuum hoses and solenoid wire, if equipped. 
(8) Install air cleaner. 
(4) Adjust engine idle speed, idle fuel mixture and 

solenoid. Refer to Chapter 1A—General Service and 
Diagnosis. 

CARBURETOR OVERHAUL 

The following procedures apply to complete overhaul 
with the carburetor removed from the engine. 
A complete disassembly is not necessary when per- 

forming adjustments. In most cases, service adjust- 
ments of individual systems may be completed without 
removing the carburetor from the engine. Refer to Serv- 
ice Adjustment Procedures. 

A complete carburetor overhaul includes disassembly, 
thorough cleaning, inspection and replacement of all 
gaskets and worn or damaged parts. It also includes idle 
adjustment, mixture adjustment and fast idle adjust- 
ment after the carburetor is installed. Refer to figure 1J- 
72 for parts identification. 

NOTE: When using an overhaul kit, use all parts in- 
cluded in the kit. 

NOTE: Flooding, stumble on acceleration, and other 
performance problems are in many instances caused by 
the presence of dirt, water or other foreign matter in the 
carburetor. To aid in diagnosing the problem, carefully 
remove the carburetor from the engine without remov- 
ing the fuel from the bowl. Examine the bowl contents 
for contamination as the carburetor is disassembled. 

Carburetor Disassembly 

(1) Place carburetor on repair stand to protect 
throttle valves from damage and to provide stable work 
base. 

(2) Remove retaining clip from accelerator pump 

arm link and remove link (fig. 1J-78). 

(3) Remove cover and gasket from top of air horn. 

(4) Remove screws and locks from accelerator pump 
arm and vacuum piston rod lifter. Slide pump lever out 
of air horn. Remove pump arm and rod lifter. Lift vac- 
uum piston and metering rods straight up and out of air 
horn as assembly. Remove vacuum piston spring (fig. 
1J-74). 

(5) If main body is to be immersed in cleaning solu- 
tion, perform following steps: 

(a) Rotate bowl vent assembly up out of bow] as 
far as possible to gain access to rubber valve seal. 

(b) Carefully remove valve seal from lever. 

Parts Identificatlon—Model BBD 

1. DIAPHRAGM CONNECTOR LINK 22. IDLE FUEL PICK-UP TUBE 43. THROTTLE BODY 
2. SCREW 23. GASKET 44. CHOKE HOUSING 
3. CHOKE VACUUM DIAPHRAGM 24. VENTURI CLUSTER 45. BAFFLE 
4. HOSE 25. GASKET 46. GASKET 

5. VALVE 26. CHECK BALL (SMALL) 47. RETAINER 
6. METERING ROD 27. FLOAT 48. CHOKE COIL 
7. S-LINK 28. FULCRUM PIN 49. LEVER 
8. PUMP ARM 29. BAFFLE 50. CHOKE ROD 
9. GASKET 30. CLIP 51. CLIP 

10. ROLLOVER CHECK VALVE 31. CHOKE LINK 52. NEEDLE AND SEAT ASSEMBLY 
11. SCREW 32. SCREW 53. MAIN BODY 
12. LOCK 33. FAST IDLE CAM 54. MAIN METERING JET 
13. ROD LIFTER 34. GASKET 55. CHECK BALL (LARGE) 
14. BRACKET 35. THERMOSTATIC CHOKE SHAFT 56. ACCELERATOR PUMP PLUNGER 
15. NUT 36. SPRING 57. FULCRUM PIN RETAINER 
16. SOLENOID 37. SCREW 58. GASKET 
17. SCREW 38. PUMP LINK 59. SPRING 
18. AIR HORN RETAINING SCREW (SHORT) 39. CLIP 60. AIR HORN 
19. AIR HORN RETAINING SCREW (LONG) 40. GASKET 61. LEVER 
20. PUMP LEVER 41. LIMITER CAP 

. VENTURI CLUSTER SCREW 42. SCREW N -= 
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Fig. 1J-72 Parts Identification—Carter Model BBD 
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Fig. 1J-73 Accelerator Pump and Lever 
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Fig. 1J-74 Removing Piston and Metering Rods 

(6) Disconnect clips and remove link from choke 
housing lever and choke lever. 

(7) Remove screw and lever from choke shaft. 
(8) Remove vacuum hose between carburetor main 

body and choke vacuum diaphragm. Remove choke dia- 
phragm, linkage and bracket assembly. Place dia- 
phragm aside to be cleaned separately. 

(9) Remove fast idle cam retaining screw. Remove 
fast idle cam, linkage and clip. 

(10) Remove choke housing cover, retainers and 
screws. Remove gasket and baffle. 

(11) Remove choke housing from throttle body. 
(12) Remove air horn retaining screws and lift air 

horn straight up away from main body. Remove sole- 
noid, if equipped. Discard gasket (fig. 1J-75). 

AIR HORN 

ACCELERATOR 
PUMP 

60438 

Fig. 1J-75 Removing Alr Horn 

(13) Invert air horn and compress accelerator pump 
drive spring. Remove S-link from pump shaft. Remove 
pump assembly. 

(14) Remove fuel inlet needle valve, seat and gasket 

from main body. 

(15) Lift out float fulcrum pin retainer and baffle. 
Lift out floats and fulcrum pin (fig. 1J-76). 

(16) Remove main metering jets (fig. 1J-77). 
(17) Remove venturi cluster screws. Lift venturi 

cluster and gaskets away from main body. Discard gas- 
kets. Do not remove idle orifice tubes or main vent tubes 
from cluster. Clean tubes in solvent and dry with com- 
pressed air. 

(18) Invert carburetor main body and drop out accel- 
erator pump discharge and intake check balls (fig. 1J- 
78). 
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Fig. 1J-76 Float Assembly 
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Fig. 1J-77 Malin Metering Jets 

(19) Turn idle limiter caps to stop. Remove plastic 
limiter caps from idle air mixture screws by carefully 
turning No. 10 sheet metal screw into center of cap. 
Alternately, cut through limiters with soldering gun and 
pry off. Count number of turns required to seat each 
screw and make note for use during assembly. Remove 
screws and springs from throttle body. 
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Fig. 1J-78 Check Ball Location 

(20) Remove screws attaching throttle body to main 
body and separate bodies. Discard gasket. 

Cleaning and Inspection 

Dirt, gum, water or carbon contamination in the ca- 

buretor or on exterior moving parts is often responsible 
for unsatisfactory performance. Efficient carburetion 
depends upon careful cleaning and inspection. 

The cleaning and inspection procedures here do not 
cover those parts included in the carburetor overhaul 
repair kit. Install all gaskets and parts included in the 
repair kit when the carburetor is assembled. Discard 
original gaskets and parts. 
Wash all parts except vacuum diaphragm and bowl 

vent seal in clean commercial carburetor cleaning sol- 
vent. If a commercial solvent is not available, use min- 
eral spirits, lacquer thinner or denatured alcohol. 

If commercial solvent is used, rinse the parts in hot 
water to remove all traces of the cleaning solvent, then 
blow dry with compressed air. Wipe the parts that can- 
not be immersed in solvent with a clean, soft, dry cloth. 
Be sure all dirt, gum, carbon and other foreign matter 
are removed from all parts. 

Force compressed air through all carburetor passages. 

CAUTION: Do not use a wire brush to clean any part. 
Do not use a drill or wire to clean out openings or 
passages. This may enlarge the passages and change the 
calibration of the carburetor. 

Check the choke shaft for excessive looseness or bind- 
ing. Inspect the choke valve for nicked edges and for ease 
of operation. Check the throttle shaft for excessive loos- 
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eness or binding in its bore. Check throttle valve for 
burrs or nicks which might prevent proper closing. In- 
spect the main body, throttle body, air horn, venturi 
assemblies, choke housing and choke cover for cracks. 

Replace the float if the arm needle contact surface is 
grooved. If the float is serviceable, polish the needle 
contact surface of the arm with crocus cloth or steel 
wool. Replace float shaft if worn. Replace all damaged 

screws and nuts and all distorted or broken springs. 
Inspect all gasket mating surfaces for nicks or burrs. 

Replace any parts that have damaged gasket surfaces. 

Assembly 

NOTE: Be sure all holes in the replacement gaskets 
have been properly punched and that no foreign mate- 

rial has adhered to gaskets. 

(1) Install idle mixture screws and springs in body. 
Do not use screwdriver. Turn screws lightly against 
seats with fingers. Back off same number of turns 

counted at disassembly. Do not install plastic limiter 

caps at this time. 

(2) Invert main body, place throttle body on main 
body and align. Install screws and tighten securely. 

(3) Install accelerator pump discharge check ball 
(5/32-inch diameter) in discharge passage and accelera- 

tor pump intake check ball (3/16-inch diameter) into 

bottom of pump cylinder. 
(4) Check accelerator pump system. Pour clean 

gasoline into carburetor bowl 1/2 inch deep. Insert 
pump piston into pump cylinder and work piston up and 

down gently to expel air from pump passage. With suit- 
able clean brass rod, hold discharge check valve firmly 
against its seat. Raise piston and press down. No fuel 

should be emitted from either intake or discharge pas- 
sages (fig. 1J-79). 

(5) Clean passages and ball seats if leakage is evi- 
dent. If leakage persists, replace main body. 

(6) Install replacement gaskets on venturi cluster, 

install cluster screws and tighten securely. 
(7) Install main metering jets. 

(8) Install floats with fulcrum pin and pin retainer 

in main body. Install needle, seat and gasket and tighten 
securely. Adjust float level. Refer to Service Adjustment 
Procedures. Install baffle plate. 

(9) Place accelerator pump drive spring on pump 

plunger shaft and insert shaft into air horn. Compress 

spring and insert S-link. 
(10) Place vacuum piston spring in vacuum piston 

bore. Position replacement gasket on main body and 
install air horn. Install solenoid, if equipped. Tighten 
retaining screws alternately to compress gasket evenly. 

(11) Check vacuum piston gap. Refer to Service Ad- 
justment Procedures. Carefully install vacuum piston 
and metering rod assembly into its bore in air horn. Be 
sure metering rods are in main metering jets. Be sure 
metering rod springs are installed properly (fig. 1J-80). 

(12) Rotate bowl vent assembly up out of bowl and 
install vent seal, if removed. 

(18) Place two lifting tangs of plastic rod lifter under 
piston yoke. Slide shaft of accelerator pump lever 
through rod lifter and pump arm. Install locks and ad- 
justing screws, but do not tighten. 

60442 

Fig. 1J-79 Accelerator Pump Check 

ADJUSTING 
SCREW 

VACUUM 
PISTON 

METERING RODS 60443 

Fig. 1J-80 Vacuum Piston and Metering Rod Assembly 
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(14) Install fast idle cam and linkage. Tighten retain- 
ing screw securely. 

(15) Connect accelerator pump linkage to pump lever 
and throttle lever. Install retaining clip. 

(16) Adjust vacuum piston and accelerator pump. 
Adjust bowl vent. Refer to Service Adjustment 
Procedures. 

(17) Install rollover check valve, using replacement 

gasket. 

(18) Install diaphragm assembly and secure with at- 
taching screws. Do not connect vacuum hose to dia- 
phragm fitting until initial choke valve clearance has 
been set. Refer to Service Adjustment Procedures. 

(19) Engage diaphragm link with slot in choke lever. 
Install choke lever and screw to choke shaft. 

(20) Install choke housing to throttle body. 
(21) Install baffle, gasket and cover on housing. Turn 

cover 1/4 turn rich (clockwise) and tighten one screw. 

(22) Install link and retainer between choke lever 
and choke housing lever. 

(23) Install link and retainer to fast idle cam and 
choke lever. 

(24) Adjust initial choke valve clearance. Refer to 
Service Adjustment Procedures. 

(25) Adjust fast idle cam clearance. Refer to Service 
Adjustment Procedures. 

(26) Adjust choke unloader clearance. Refer to Serv- 
ice Adjustment Procedures. 

(27) Loosen choke cover screw and set cover index to 
specification. Tighten all cover screws. 

SERVICE ADJUSTMENT PROCEDURES 

Float Level Adjustment 

(1) Remove air horn. 
(2) Hold float gently against needle to raise float 

(fig. 1J-81). 
(3) Place straightedge across float bow] to measure 

float level. Refer to Specifications. 
(4) If adjustment is necessary, release floats and 

bend float lever. 

CAUTION: Never bend float lever while it is resting 
against needle. Pressure may damage synthetic tip and 
cause a false setting. 

(5) Install air horn. 

Vacuum Piston Gap Adjustment 

The vacuum piston gap is a critical adjustment (fig. 
1J-80). Turning the adjusting screw clockwise makes the 
fuel mixture richer. Turning the adjusting screw 
counterclockwise makes the fuel mixture leaner. Turn 
adjusting screw to set gap. Refer to Specifications. 
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Fig. 1J-81 Float Level Adjustment 

Vacuum Piston Adjustment 

(1) Adjust gap in vacuum piston to specifications as 
described above. 

(2) Back off curb idle adjustment until throttle 
valves are completely closed. Count number of turns so 
screw can be returned to original position. Turn idle 
screw in until it just contacts stop, then turn in one full 
turn. 

(3) Fully depress vacuum piston while holding mod- 
erate pressure on rod lifter tab. While in this position, 
tighten rod lifter lock screw (fig. 1J-82). 

(4) Release piston and rod lifter. 

(5) Adjust accelerator pump as outlined below. 
(6) Return curb idle screw to its original position. 
(7) Install dust cover. 
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Fig. 1J-82 Vacuum Piston Adjustment 
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Accelerator Pump Adjustment 

(1) Remove dust cover. 
(2) Back off curb idle speed adjusting screw to com- 

pletely close throttle valve. Open choke valve so fast idle 

cam allows throttle valves to seat in bores. 
(8) Turn curb idle adjusting screw in until it just 

contacts stop. Then continue two complete turns. 

(4) Measure distance between surface of air horn 

and top of accelerator pump shaft (fig. 1J-83). Refer to 

Specifications for correct dimension. 
(5) Loosen pump arm adjusting lock screw and ro- 

tate sleeve to adjust pump travel to proper measure- 

ment. Tighten lock screw. 
(6) Install dust cover. 
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Fig. 1J-83 Accelerator Pump Adjustment 

Initial Choke Valve Clearance Adjustment 

(1) Loosen choke cover and turn 1/4 turn rich. 

Tighten one retaining screw. 
(2) Open throttle valve slightly and place fast idle 

screw on high step of cam. 
(3) Use Tool J-23788 or any vacuum source which 

holds at least 19 inches of mercury (Hg) to pull in dia- 
phragm against stop. 

(4) Measure clearance between choke plate and air 

horn wall. Refer to Specifications. 
(5) Adjust clearance by bending diaphragm con- 

nector link (fig. 1J-84). 

Fast Idle Cam Position Adjustment 

(1) Loosen choke housing cover and turn 1/4 turn 

rich. Tighten one retaining screw. 
(2) Open throttle slightly and place fast idle screw 

on second step of cam. 
(3) Measure distance between choke plate and air 

horn wall (fig. 1J-85). Refer to Specifications for correct 
dimension. 
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Fig. 1J-84 Initial Choke Valve Clearance 

(4) Adjust by bending fast idle cam link down to 
increase measurement or up to decrease measurement. 

(5) Loosen housing cover screw. Set index to specifi- 
cations. Tighten all housing retaining screws. 
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Fig. 1J-85 Fast Idle Cam Adjustment 

Choke Unloader Adjustment 

(1) Hold throttle wide open (fig. 1J-86). 
(2) Insert gauge and apply light pressure to close 

choke plate. 
(3) Measure distance between choke plate and air 

horn wall. Refer to Specifications. 
(4) Adjust by bending unloader tang. Do not bend 

tang so that it binds or interferes with any other part. 



FUEL SYSTEMS 1J-47 

APPLY LIGHT 
GAUGE PRESSURE HERE 

ADJUST 
BY BENDING 
HERE 

Sais. THROTTLE 
. OPEN 
~~ 60448 

Fig. 1J-86 Choke Unioader Adjustment 

Bowl Vent 

This is not a precise adjustment. It is made to ensure 
that the mechanical bow] vent is open at idle and closed 

at greater throttle openings. It may be performed on-car 
or off-car. 

(1) Remove rollover check valve from air horn to 

gain access to metering rod area. 

(2) Position throttle on high step of fast idle cam. 

(3) Observe bow] vent. It should be closed. 

(4) Manually move fast idle cam until throttle 
screw drops to second step of fast idle cam. Bowl vent 
should just begin to open. 

(5) If valve is not closed on high, fourth or third 
steps of cam, bend tab of valve until it is closed (fig. 1J- 
87). 

(6) If valve is not just beginning to open on second 
step of cam, bend tab until it is just off its seat. 

Automatic Choke Adjustment (On- or Off-Car) 

The automatic choke setting is made by loosening coil 

housing retaining screws and rotating housing in the 
desired direction as indicated by the arrow on the face of 
the housing. Refer to Carburetor Service Specifications 
for the correct setting. The specified setting will be 
satisfactory for most driving conditions. If stumble or 
stalls occur on acceleration during engine warm-up, the 

choke may be set richer or leaner to meet individual 
engine requirements. 

BEND HERE 
TO ADJUST 

a 

Fig. 1J-87 Bowl Vent Adjustment 

Idle Speed and Mixture Adjustment 

Refer to procedures outlined in Chapter 1A—General 
Service and Diagnosis. 

Fast Idle Speed Adjustment 

Set the fast idle speed with the engine at operating 

temperature and with EGR and TCS solenoid dis- 

connected. Position the fast idle adjusting screw in con- 
tact with the second step and against the shoulder of the 
fast idle cam. Refer to Specifications for the correct 

setting. Adjust by turning the fast idle adjustment 
screw. 

CHOKE MECHANISM SERVICE 

The choke mechanism may be serviced without re- 

moving the carburetor from the engine. If the choke 
binds, sticks or does not operate smoothly, perform the 
following: 

(1) Remove choke housing cover. 

(2) Remove choke lever screw and remove choke 

lever. 

(3) Disconnect choke control rod and remove ther- 
mostatic choke shaft from housing. 

(4) Polish shaft and shaft bore in housing. 

(5) Install shaft to housing. Install choke control 
rod. 

(6) Install choke lever to shaft. 

(7) Install housing cover and set to specification. 
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SPECIFICATIONS 

Model BBD Carburetor Specifications 

Automatic 
Vacuum Fast Idle Choke Cover 
- Choke Valve ; Ff Pump Piston Gap Clearance Cam Setting Setting Dimension 

Float 
List Level Spee 

Ndniher Application (Notches Rich) 

Set OK Set OK Set OK Set OK o OK Set Set 
To Range To Range To Range To Range Range To To 

0.218 0.025 0.135 0.095 yen 
8128 Re to 0.040 to to 0.110 to Index 0.496 0.280 Li 

49 State 0.282 0.055 0.165 0.125 1700 

0.218 0.025 0.113 0.080 1/2 0.500 
enue to 0.040 to to 0.095 to 1 to eats 0.280 2 Step T 
49 State .28 \ ; ‘ 1-1/2 1600 

Initial Accelerator 
Fast Idie® 

id 

® Hot with TCS Solenoid and EGR disconnected 80607 

Model BBD Carburetor Calibrations (Inches) Special Tools 

Throttle Bore Size ( 4 1137 

Main Venturi Size BENDING TOOL 

Fuel Inlet Diameter 

J-23738 
HAND OPERATED 
VACUUM PUMP 

Low Speed Jet (Tube) 

Economizer 

Idle Air Bleed 0.063 

Main Jet Size 

Accelerator Pump Jet 

Main Metering Jet Number | 120-389 120-389 

Choke Heat Bypass | 0.128 0.128 

Choke Heat Inlet Restriction 0.078 0.078 

Choke Vacuum Restriction 0.078 0.078 

Metering Rod 75-2197 75-2197 

80606 

J-9789-02 
UNIVERSAL CARBURETOR 
GAUGE KIT 
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Special Tools = 1J-61 
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GENERAL 

The Motorcraft Model 2100 carburetor is a two-ven- 

turi carburetor which incorporates two lightweight 
aluminum assemblies, the air horn and the main body. 

The air horn assembly serves as the main body cover 
and also contains the choke assembly and fuel bowl 
vents. 

The throttle shaft assembly and all units of the fuel 

metering systems are contained in the main body as- 

sembly. The automatic choke assembly and the solenoid 
are attached to the main body (fig. 1J-88). 

MECHANICAL 
BOWL VENT 

ar: —— 

SOLENOID 
ADJUSTER 

ACCELERATOR 
PUMP 

80128 

Fig. 1-88 Model 2100 Carburetor Assembly 

Identification 

The carburetor is identified by a code number and 
build date which is stamped on the identification tag. 
Each carburetor build month is coded alphabetically 
beginning with the letter A in January and ending with 
the letter M in December (the letter I is not used). The 
tag is attached to the carburetor and must remain with 
the carburetor to assure proper identification (fig. 1J- 
89). 

CODE 

MODEL ENGINE TRANS. VENTURI 
YEAR 

REVISION 
| y LETTER 

VENDOR 
CHECK 
LETTER 

8RA2__ 
A 8C 20 

YEAR MONTH DAY 

BUILD DATE 

41641 

Fig. 1J-89 Identification Tag 

CARBURETOR CIRCUITS 

The Model 2100 carburetor utilizes five conventional 

circuits: Float (Fuel Inlet) Circuit, Idle (Low Speed) Cir- 
cuit, Main (High Speed) Circuit, Pump Circuit and 
Choke Circuit. 

Float (Fuel Inlet) Circuit 

Fuel under pressure enters the fuel bowl through the 
fuel inlet fitting in the main body. 

The Viton-tipped fuel inlet needle is controlled by the 
float and lever assembly which is hinged on the float 
shaft. A wire retainer is hooked over grooves on opposite 
ends of the float shaft and into a groove behind the fuel 
inlet needle seat. The retainer holds the float shaft 
firmly in the fuel bowl guides and also centers the float 
assembly in the fuel bowl. 

An integral retaining clip is hooked over the end of the 
float lever and attached to the fuel inlet needle. This 
assures reaction of the fuel inlet needle during down- 
ward movement of the float (fig. 1J-90). 

The float circuit maintains a specified fuel level in the 
bowl, enabling the basic fuel metering circuits to deliver 
the proper mixture to the engine. The float drops as the 
fuel level drops and raises the fuel inlet needle off its 
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NEEDLE 
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SEAT — 
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FUEL FUEL 
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80004 

Fig. 1J-90 Float Circult 

seat. This permits additional fuel to enter the bowl past 
the fuel inlet needle. When the fuel reaches a preset 
level, the fuel inlet needle is lowered to admit only 

enough fuel to replace that being used. 

Bowl Vent 

Two bowl vents are provided. The internal vent is used 
to balance air pressure in the fuel bowl when the engine 
is running. The external vent provides a method of con- 
trolling fuel vapors in the bowl when the engine is not 
running. 

The external fuel bowl vent permits vapors to move 
from the carburetor to the fuel vapor storage canister. A 
bellcrank attached to the accelerator pump housing ac- 
tuates the bowl vent (fig. 1J-91). At idle or solenoid OFF 

position, if equipped, the vent opens permitting vapors 
to pass. At any throttle position above idle, the vent is 

mechanically closed. 

Idle (Low Speed) Circult 

Fuel for idle and low speed operation flows from the 
fuel bowl through the main jets into the main wells (fig. 
1J-92). From the main wells, the fuel is metered as it 

passes through calibrated restrictions at the lower end 
of the idle tubes. After flowing through the idle tubes, 
the fuel enters diagonal passages above the tubes. The 
fuel is metered again as it flows downward through 

restrictions at the lower end of the diagonal passages 
and then enters the idle passages in the main body. 

Air enters the idle system through air bleeds which 
are located in the main body directly below the booster 
venturi. The air bleeds serve as anti-siphon vents during 
off-idle, high speed operation and when the engine is 
stopped. 

PLUNGER VENT TO 
IN VENTED CANISTER 
POSITION 

SPRING 

BELLCRANK 

4g vereieie: 

THROTTLE LEVER 
IN CLOSED POSITION 

80269 

Fig. 1J-91 External Bowl Vent 

The fuel-air mixture moves down the idle passages 
past the idle transfer slots which serve as additional air 
bleeds during curb idle operation. The fuel-air mixture 
then moves past the idle mixture adjusting screw tips 
which control the amount of discharge. From the adjust- 
ing screw ports, the fuel-air mixture moves through 
short horizontal passages and is discharged below the 
throttle valves. 

IDLE 
AIR 
BLEED 

ANTI-SIPHON 
AIR BLEED 

A wie MAIN 
ZA TUBE JET 

<4 
eS 
' H hex-e3 

HS AEH 

H H 
a ' 

IDLE 
SCREW Soar IDLescRrew \H_____ 

IDLE 
LIMITER CAP 80005 

Fig. 1J-92 Idle Cireult 
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At speeds slightly above idle, the idle transfer slots 
begin discharging the fuel-air mixture as the throttle 

valves expose them to manifold vacuum. As the throttle 

valves continue opening and engine speed increases, the 

airflow through the carburetor increases proportionally. 
This increased airflow creates a partial vacuum in the 
venturi and the main metering system begins dis- 

charging a fuel-air mixture. The discharge from the idle 
circuit tapers off as the main metering circuit begins 
discharging. 

Main Metering (High Speed) Circuit 

As engine speed increases, the air velocity through the 
booster venturi creates a low pressure area. Fuel flow 

through the main metering circuit is caused by atmos- 
pheric pressure in the fuel bow] and low pressure at the 
main discharge ports (fig. 1J-93). Fuel flows from the 

fuel bowl, through the main jets and into the main wells. 

The fuel then moves up the main well tubes where it is 
mixed with air. The air, supplied through the main air 

bleeds, mixes with the fuel through small holes in the 

sides of the main well tubes. The main air bleeds meter 
an increasing amount of air, whenever venturi vacuum 
increases, to maintain the proper fuel-air ratio. The 

mixture of fuel and air, being lighter than raw fuel, 
responds quickly to changes in venturi vacuum. It also 
atomizes more readily than raw fuel. 

The fuel-air mixture moves from the main well tubes 
to the discharge ports and is discharged into the booster 
venturi. 

Anti-siphon air bleeds, located near the top of the 
main well tubes, prevent siphoning of fuel from the 
main well when decelerating. 

ANTI-SIPHON 
AIR BLEED 

POWER VALVE 
(CLOSED) 

BOOSTER 
VENTURI 

80006 

Fig. 1J-93 Main Metering Circult 

Power Enrichment Circuit 

During heavy load conditions or high speed operation, 
the fuel-air ratio must be increased for higher engine 
output. The power enrichment circuit supplies extra fuel 

during this period and is controlled by intake manifold 
vacuum (fig. 1J-94). 

Manifold vacuum is applied to the power valve dia- 
phragm from an opening in the base of the main body, 
through a passage in the main body and power valve 
chamber to the power valve diaphragm. During idle and 
normal driving conditions, manifold vacuum is high 
enough to overcome the power valve spring tension and 

holds the valve closed. When higher engine output is 

required, the increased load on the engine results in 
decreased manifold vacuum. The power valve spring 
opens the first stage of the power valve when manifold 

vacuum drops below a predetermined value and a small 
amount of fuel flows through the valve. 

When manifold vacuum drops to a lower value, the 

power valve spring opens the second stage of the power 
valve and allows a greater amount of fuel to flow 
through the valve. 

The fuel which flows through the power valve is added 

to the fuel in the main metering circuit to enrich the 
mixture. As engine load requirements decrease, mani- 
fold vacuum increases and overcomes the tension of the 
power valve spring, closing the power valve. 

2 Y oS Gua y 

vacuum fj y 4 
PASSAGE Se, 

80008 

Fig. 1J-94 Power Enrichment Circuit 

Pump Circult 

When the throttle valves are opened quickly, the air- 
flow through the carburetor responds almost immedi- 
ately. Since the flowing fuel is heavier than air, there is 
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a brief lag in time before the fuel flow can gain suf- 
ficient speed to maintain the proper fuel-air ratio. Dur- 

ing this lag, the pump circuit supplies the required fuel 
until the proper fuel-air ratio can be maintained by the 
other metering circuits (fig. 1J-95). 

The pump is charged when the throttle valves are 
closed. The diaphragm return spring exerts force 
against the diaphragm and pushes it against the cover. 
Fuel is drawn through the inlet, past the Elastomer 

valve, and into the pump chamber. A discharge check 

ball and weight at the pump outlet prevent air from 
being drawn into the pump chamber. 

SPRING 

DIAPHRAGM 

80007 

WEIGHT =<rt 

When the throttle valves are opened, the diaphragm 
rod is pushed inward, forcing fuel from the pump cham- 
ber into the discharge passages. The Elastomer valve 
seals the inlet hole during pump operation, preventing 
fuel from returning to the fuel bowl. Fuel under pres- 
sure unseats the discharge check ball and weight and is 
forced through the pump discharge screw. The fuel is 
then sprayed into the main venturi through discharge 
ports. 

An air bleed is provided in the pump chamber to 
prevent vapor accumulation and pressure buildup. 

Choke Circult 

The choke valve, located in the air horn assembly, 

provides a high vacuum above as well as below the 
throttle valves when closed. During cranking, vacuum 
above the throttle valves causes fuel to flow from the 
main metering and idle circuits. This provides the richer 
fuel-air mixture required for cold engine starting. 

The choke shaft is connected by linkage to a thermo- 
static coil which winds up when cold and unwinds when 
warm. 

The position of the choke valve is controlled by the 
action of a vacuum modulator exerting force against the 
tension of the thermostatic coil (fig. 1J-96). 

Fig. 1J-95 Pump Circuit 

When the engine is cold, tension of the thermostatic 
coil holds the choke valve closed. When the engine is 
started, manifold vacuum is channeled through an open- 
ing at the base of the carburetor through a passage of 
the bottom side of the modulator diaphragm assembly, 
moving the diaphragm downward against the set screw. 

At the same time, the modulator arm contacts a tang 
on the choke shaft. The downward movement of the 
diaphragm assembly compresses the piston spring and 
exerts a pulling force on the modulator arm, causing the 
choke valve to open slightly. This opening is known as 
initial choke valve clearance. 

CHOKE 
MODULATOR 
ARM 

PISTON 
AND SPRING 

7 /} MODULATOR 
DIAPHRAGM 
ASSEMBLY 

SETSCREW 

DIAPHRAGM 
RETURN 
SPRING 

VACUUM 
PASSAGE 

Fig. 1J-96 Choke Circuit 

AJ41647 

As the engine begins to warm up, heated air from the 
exhaust crossover is routed through a heat tube to the 
choke housing. A thermostatic bypass valve, which is 
integral with the choke heat tube, helps prevent pre- 
mature choke valve opening during the early part of the 
warmup period. The valve regulates the temperature of 
the hot airflow to the choke housing by allowing outside 
unheated air to enter the heat tube. A thermostatic disc 
is incorporated in the valve which is calibrated to close 
the valve at 75°F and open it at 55°F. 

The heated air entering the choke housing causes the 
thermostatic coil to begin unwinding and decreases the 
closing force exerted against the choke valve. The coil 
gradually loses its tension and allows the choke valve to 
open. 
When the engine reaches operating temperature, the 

thermostatic coil continues unwinding and exerts pres- 
sure against the choke linkage, forcing the choke valve 
fully open. A continual flow of warm air passes through 
the choke housing and is exhausted into the intake mani- 
fold. The thermostatic coil remains heated and the choke 
valve remains fully open until the engine is stopped and 
allowed to cool. 

Air flowing through the choke housing must be fil- 
tered to minimize contamination of the choke coil and 
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associated parts. The air is supplied by a tube origina- 

ting inside the air cleaner. 
A fast idle is required to prevent engine stalling dur- 

ing the warmup period. The fast idle cam, actuated by 
the choke rod, contacts the fast idle speed adjustment 

screw and increases engine speed in proportion to the 
choke valve opening. When the choke valve reaches the 
fully open position, the fast idle cam rotates free of the 
fast idle speed adjusting screw, allowing the throttle 
lever to return to curb idle. 

If the engine is accelerated during the warmup period, 
the resulting drop in manifold vacuum allows the ther- 
mostatic coil to momentarily close the choke valve. This 
provides a richer mixture to prevent engine stalling. 

If the engine floods during the starting period, the 
choke valve may be opened manually to purge excess 
fuel from the intake manifold. This is accomplished by 
depressing the accelerator pedal to the floor and crank- 
ing the engine. With the accelerator linkage in this posi- 
tion, a tang on the fast idle lever contacts the fast idle 
cam, causing the choke valve to open a predetermined 
amount. This is referred to as choke unloader clearance. 

CARBURETOR REPLACEMENT 

Removal 

(1) Remove air cleaner. 
(2) Code all lines attached to carburetor for aid dur- 

ing installation. 
(3) Remove accelerator cable from accelerator lever 

and disconnect distributor vacuum hose, vacuum hoses, 
pullback spring, transmission throttle linkage, choke 
clean air tube, solenoid wire (if equipped), PCV hose, in- 
line fuel filter and choke heat tube at carburetor. 

(4) Remove carburetor retaining nuts. Remove car- 
buretor and gasket. 

Installation 

(1) Clean gasket mounting surfaces of spacer and 
carburetor. Position gasket on spacer. Position carbu- 
retor on spacer and gasket and install nuts. To prevent 
leakage, distortion or damage to carburetor body flange, 
alternately tighten nuts in criss-cross pattern to 13 foot- 
pounds torque. 

(2) Connect in-line fuel filter, throttle cable, choke 
heat tube, PCV hose, pullback spring, solenoid wire (if 
equipped), transmission throttle linkage, choke clean air 
tube, vacuum hoses and distributor vacuum line, 

(3) Adjust engine idle speed and idle fuel mixture. 
Refer to Chapter 1A—General Service and Diagnosis. 

NOTE: Adjust transmission throttle linkage after com- 
pleting carburetor installation. 

(4) Install air cleaner. 

CARBURETOR OVERHAUL 

A complete disassembly is not necessary when per- 
forming adjustments. In most cases, service adjust- 
ments of individual systems may be completed without 
removing the carburetor from the engine. Refer to Serv- 
ice Adjustment Procedures. 
A complete carburetor overhaul includes disassembly, 

thorough cleaning, inspection, and replacement of all 
gaskets and worn or damaged parts. Refer to figure 1J- 
97 for parts identification. 

NOTE: When using an overhaul kit, use all parts in- 
cluded in kit. 

NOTE: In many instances, flooding, stumble on accel- 
eration and other performance problems are caused by 
the presence of dirt, water or other foreign matter in the 
carburetor. To aid in diagnosing the cause of the prob- 
lem, carefully remove the carburetor from the engine 
without removing the fuel from the bowl. Examine the 
contents of the bowl for contamination as the carburetor 
is disassembled. 

Disassembly 

(1) Remove air cleaner anchor screw. 
(2) Remove automatic choke rod retainer from ther- 

mostatic choke shaft lever. 
(3) Remove air horn attaching screws, lockwashers 

and carburetor identification tag. Remove air horn and 
air horn gasket. 

(4) Remove choke rod by loosening screw that se- 
cures choke shaft lever to choke shaft. Remove rod and 
plastic dust seal from air horn. 

(5) Remove choke modulator assembly (fig. 1J-98). 
(6) Remove fast idle cam retainer (fig. 1J-99). 
(7) Remove choke shield. 
(8) Remove thermostatic choke spring housing re- 

taining screws and clamp, housing and gasket. 
(9) Remove fast idle cam rod from fast idle cam 

lever. 
(10) Remove choke housing assembly retaining 

screws, housing assembly and gasket. 
(11) Remove fast idle cam. 
(12) Remove thermostat lever retaining screw and 

washer. Remove thermostatic choke shaft and fast idle 
cam lever from choke housing. 

(13) Pry float shaft retainer from fuel inlet seat (fig. 
1J-100). Remove float, float shaft retainer and fuel inlet 
needle assembly. Remove retainer and float shaft from 
float lever. 

(14) Remove fuel inlet needle seat and gasket. Re- 
move main jets with Main Metering Jet Wrench J-10174- 
01 (fig. 1J-101). 
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. PIVOT PIN 

. CHOKE SHAFT 
. AIR HORN 
. AIR HORN RETAINING SCREW (4) 
. AIR HORN GASKET 
. FLOAT AND LEVER ASSEMBLY 
. FLOAT SHAFT RETAINER 
. FLOAT SHAFT 
. NEEDLE RETAINING CLIP 
. CURB IDLE ADJUSTING SCREW 
. CURB IDLE ADJUSTING SCREW SPRING 
. THROTTLE SHAFT AND LEVER ASSEMBLY 
. DASHPOT 
. DASHPOT LOCKNUT 
. DASHPOT BRACKET 
. DASHPOT BRACKET RETAINING SCREW 
. ADJUSTING SCREW 
. CARRIAGE 
. ELECTRIC SOLENOID 
. MOUNTING BRACKET 
. THROTTLE VALVE RETAINING SCREW (4) 
. THROTTLE VALVE (2) 
. NEEDLE AND SEAT ASSEMBLY 
. NEEDLE SEAT GASKET 
. MAIN JET (2) 
. MAIN BODY 
. ELASTOMER VALVE 
. PUMP RETURN SPRING 
. PUMP DIAPHRAGM 
. PUMP LEVER PIN 
. PUMP COVER 
. PUMP ROD 
. PUMP ROD RETAINER 

. BOWL VENT BELLCRANK 

. FUEL INLET FITTING 

. POWER VALVE GASKET 

. POWER VALVE COVER GASKET 

. POWER VALVE COVER 

. IDLE LIMITER CAP (2) 

. IDLE MIXTURE SCREW (2) 

MODULATOR COVER 
MODULATOR RETAINING SCREW (3) 

MODULATOR ARM 
CHOKE VALVE RETAINING SCREW (2) 
CHOKE VALVE 

PUMP LEVER 

POWER VALVE 

POWER VALVE COVER 

RETAINING SCREW (4) 

. IDLE MIXTURE SCREW SPRING (2) 
RETAINER 

. RETAINER 

. FAST IDLE LEVER RETAINING NUT 

. FAST IDLE LEVER PIN 
RETAINER 

. LEVER AND SHAFT 

. FAST IDLE CAM ROD 

. CHOKE SHIELD 
CHOKE SHIELD RETAINING SCREW (2) 

. PISTON PASSAGE PLUG 

. HEAT PASSAGE PLUG 

. CHOKE COVER RETAINING CLAMP 

. CHOKE COVER RETAINING SCREW (3) 

. CHOKE COVER 

. CHOKE COVER GASKET 

. THERMOSTAT LEVER RETAINING SCREW 

. THERMOSTAT LEVER 

. CHOKE HOUSING RETAINING SCREW (3) 

. CHOKE HOUSING 

Fig. 1J-97 

. CHOKE SHAFT BUSHING 

. FAST IDLE SPEED ADJUSTING SCREW 

. FAST IDLE LEVER 

. FAST IDLE CAM 

. CHOKE HOUSING GASKET 
. PUMP DISCHARGE CHECK BALL 
. PUMP DISCHARGE WEIGHT 
. BOOSTER VENTURI GASKET 
. BOOSTER VENTURI ASSEMBLY 
. AIR DISTRIBUTION PLATE 
. PUMP DISCHARGE SCREW 
. RETAINER 
. CHOKE ROD 
. CHOKE LEVER RETAINING SCREW 
. CHOKE PLATE LEVER 
. CHOKE ROD SEAL 
. STOP SCREW 
. MODULATOR RETURN SPRING 
. MODULATOR DIAPHRAGM ASSEMBLY 

Parts Identiticatlon—Motorcraft Model 2100 
41648 
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(15) Remove accelerator pump discharge screw, air 
distribution plate, booster venturi and gasket (fig. 1J- 

102). Do not attempt to remove tubes from venturi as- 
sembly. Invert main body and catch accelerating pump 
discharge weight and ball in hand. 

NEEDLE 

Fig. 1J-98 Choke Modulator Assembly 

AJ41652 

FAST 
IDLE 
CAM 
RETAINER 

Fig. 1J-99 Fast Idle Cam Retainer Fig. 1J-102 Removing Booster Venturi Assembly 

| AJ41653, 
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(16) Disconnect accelerator pump operating rod from 

overtravel lever. Remove rod and retainer. 
(17) Remove accelerating pump cover attaching 

screws. Remove bow] vent bellcrank and braket assem- 
bly, accelerating pump cover, diaphragm assembly and 
spring (fig. 1J-108). 

(18) Remove Elastomer valve by grasping firmly and 
pulling out. 

NOTE: If the Elastomer valve tip breaks off during 
removal, be sure to remove the tip from the fuel bowl. 
Elastomer valve must be replaced whenever it has been 
removed from the carburetor. 

ie 

Fig. 1u-103 Removing Accelerator Pump Assembly 

(19) Invert main body and remove power valve cover, 

gasket and screws. Remove power valve (fig. 1J-104). 
Remove and discard power valve gasket. 

(20) Remove limiter caps from idle mixture adjust- 
ing screws. Use soldering gun to cut through limiter 
caps. Remove idle mixture adjusting screws and springs. 

(21) Remove solenoid, if equipped. 

Cleaning and Inspection 

Dirt, gum, water or carbon contamination in the car- 
buretor or the exterior moving parts of the carburetor 
are often responsible for unsatisfactory performance. 
Efficient carburetion depends upon careful cleaning and 
inspection. 

The cleaning and inspection procedures here do not 
cover those parts included in the carburetor overhaul 
repair kit. Use all gaskets and parts included in the 
repair kit when the carburetor is assembled. Discard 
original gaskets and parts. 
Wash all the carburetor parts except accelerator 

pump diaphragm, power valve, modulator diaphragm 
and solenoid in clean commercial carburetor cleaning 

4 “a aes 416 

Fig. iJ-104 Removing Power Valve 

cul 

solvent. If a commercial solvent is not available, use 
lacquer thinner or denatured alcohol. If commercial car- 
buretor cleaner is used, rinse the parts in hot water, 

then dry them with compressed air. Wipe all parts that 
cannot be immersed in solvent with a clean, soft, dry 
cloth. Be sure all dirt, gum, carbon and other foreign 
matter are removed from all parts. 

Force compressed air through all passages of the 
carburetor. 

CAUTION: Do not use a wire brush to clean any parts. 
Do not use a drill or wire to clean out any openings or 
passages in the carburetor. A drill or wire may enlarge 
the hole or passage, changing the calibration of the 
carburetor. 

Check the choke shaft for excessive looseness or bind- 
ing. Inspect thermostatic choke shaft and polish with 
fine crocus cloth or steel wool. Inspect the choke valve 
for nicked edges and for ease of operation and free it if 
necessary. Be sure all carbon and foreign material has 
been removed from the automatic choke housing. Check 
the throttle shaft for excessive looseness or binding in 
its bore. Check the throttle valves for burrs which pre- 
vent proper closure. Inspect the main body, air horn, 
booster venturi assemblies, choke housing and choke 
cover, power valve cover and accelerator pump cover for 
cracks. Replace the float if the arm needle contact sur- 
face is grooved. If the float is serviceable, polish the 
needle contact surface of the arm with crocus cloth or 
steel wool. Replace float shaft if worn. Replace all 
screws and nuts that have stripped threads. Replace all 
distorted or broken springs. Inspect all gasket mating 
surfaces for nicks and burrs. Repair or replace any parts 
that have a damaged gasket surface. 
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Assembly 

NOTE: Be sure all holes in the replacement gaskets 
have been properly punched and that no foreign mate- 
rial has adhered to the gaskets. Inspect diaphragms for 
tears or cuts. 

(1) Install fast idle speed adjusting screw and 
spring on fast idle lever. 

(2) Install solenoid, if removed. 

(3) Place fast idle lever assembly on throttle shaft 
and install retaining washer and nut. 

(4) Lubricate tip of replacement Elastomer valve 
and insert tip into accelerator pump cavity center hole. 

(a) Using needlenose pliers, reach into fuel bow] 
and grasp valve tip. 

(b) Pull valve in until it seats in pump cavity 
wall. Cut off tip forward of retaining shoulder. 

(c) Remove tip from bowl. 

(5) Install accelerator pump diaphragm return 
spring in depression in chamber. Insert diaphragm as- 
sembly in cover, place cover and diaphragm assembly 
into position on main body and install two right-side 
cover screws. 

(6) Position bow] vent bellcrank and bracket assem- 
bly over accelerator pump cover left-side holes. Be sure 
vent lever is positioned behind pump lever. Install re- 
taining screws. 

(7) Insert accelerator pump operating rod into in- 
board hole of accelerator pump actuating lever. 

(8) Position accelerator pump operating rod re- 
tainer in hole 3 in overtravel lever (fig. 1J-111). 

(9) Invert main body and install power valve and 
replacement gasket. Tighten valve securely. 

(10) Install power valve cover and replacement 
gasket. 

NOTE: Install the power valve cover with the limiter 
stops on the cover in position to provide a positive stop 

for the tabs on the idle mixture limiter caps. 

(11) Install idle mixture adjusting screws and 
springs. Turn screws in gently with fingers until they 
just touch seat, then back off two turns for preliminary 
idle fuel mixture adjustment. 

NOTE: Do not install idle mixture limiter caps at this 
time. 

(12) Install main jets. 
(13) Install fuel inlet seat and replacement gasket. 

Install fuel inlet needle assembly in fuel inlet seat. Fuel 
inlet needles and seats are matched assemblies. Be sure 
correct needle and seat are assembled together. 

(14) Slide float shaft into float lever. Position float 
shaft retainer on float shaft. 

(15) Insert float assembly into fuel bowl and hook 
float lever tab under fuel inlet needle assembly. Insert 
float shaft into its guides at sides of fuel bowl. 

(16) Press float shaft retainer into groove on fuel 
inlet needle seat and check float setting. Refer to Service 
Adjustment Procedures. 

(17) Drop accelerator pump discharge ball into pas- 
sage in main body. 

(18) Position replacement booster venturi gasket and 
booster venturi in main body. 

(19) Drop weight into opening of booster onto dis- 
charge ball. 

(20) Install air distribution plate and accelerator 
pump discharge screw and tighten screw. 

(21) Position fast idle cam lever on thermostatic 
choke shaft. Install retainer. 

NOTE: The bottom of the fast idle cam lever adjusting 
screw must rest against the tang on the choke shaft. 

(22) Insert choke shaft into rear of choke housing. 
Position choke shaft so that choke hole in shaft is to left 
side of choke housing. 

(23) Install fast idle cam rod on fast idle cam lever. 
(24) Install fast idle cam and retainer to hub on main 

body. 

(25) Place choke housing vacuum pickup port-to- 
main body gasket on choke housing flange. 

(26) Wipe choke shaft bushing clean (small piece of 
plastic material) and install in choke shaft bore in choke 
housing. 

(27) Position choke housing on main body and install 
choke housing attaching screws. 

(28) Install retainer to fast idle cam rod at fast idle 
cam. 

(29) Install thermostat lever. 
(30) Install choke cover, gasket, retainer and screws. 

Turn choke housing 1/4-turn rich and tighten one re- 
taining screw. 

(31) Install choke shield. 

(32) Insert choke rod into choke plate lever. Lower 
end of rod must protrude through air horn. 

(33) Install choke plate lever to choke shaft and 
tighten screw. 

(34) Install plastic dust shield to choke rod. 
(35) Position main body gasket on main body. 
(36) Position air horn on main body and gasket so 

that choke plate rod fits through opening in main body. 
Be sure plastic seal is free to slide. 

(37) Insert end of choke valve rod into choke valve 
lever. 

(38) Install air horn attaching screws and carburetor 

identification tag, and tighten attaching screws. 
(39) Attach choke plate rod and retainer to thermo- 

static choke shaft lever. 
(40) Install air cleaner anchor screw. 

(41) Install modulator diaphragm return spring in 
recess of air horn. Position modulator cover over dia- 
phragm assembly and engage piston rod with keyed slot 
of modulator arm. Place diaphragm and cover over re- 
turn spring and install cover retaining screws. 
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(42) Adjust initial choke valve clearance. Refer to 
Service Adjustment Procedures. 

(48) Adjust fast idle cam linkage. Refer to Service 
Adjustment Procedures. 

(44) Adjust choke unloader clearance. Refer to Serv- 
ice Adjustment Procedures. 

(45) Loosen choke cover screw and set cover index to 

specification. Tighten all cover screws. 

SERVICE ADJUSTMENT PROCEDURES 

Float Level Adjustment—Dry 

(1) Remove air horn assembly and gasket. Raise 
float by pressing down on float tab until fuel inlet needle 
is lightly seated. 

(2) Use T-scale to measure distance from fuel bowl 

machined surface to flat surface of either corner of float 
at free end. Refer to Specifications for correct setting. 

(3) Bend float tab to adjust. Hold fuel inlet needle 
off its seat while adjusting to prevent damage to Viton- 
tipped needle (fig. 1J-105). 

#.: . ‘ - 

PB MACHINED & 
SURFACE 

LIGHT 
PRESSURE 

Float Level Adjustment—Wet 

WARNING: Exercise extreme caution when per- 
forming this procedure. Fuel vapor is present when car- 
buretor air horn is removed. Extinguish cigarettes and 
other smoking materials. 

(1) Position vehicle on flat, level surface and engine 

at normal operating temperature and turn engine OFF. 
Remove carburetor air cleaner assembly and anchor 
screw. 

(2) Remove air horn attaching screws and carbu- 

retor identification tag. Temporarily place air horn and 
gasket in position on carburetor main body and start 
engine. Let engine idle one minute, then turn engine off 

and move air horn aside. Remove air horn gasket to 
provide access to float assembly. 

(8) Use T-scale to measure vertical distance from 

top machined surface of carburetor main body to level of 
fuel in fuel bowl (fig. 1J-106). Make measurement at 
least 1/4 inch away from any vertical surface to assure 

accurate reading, because surface of fuel is concave 
(higher at edges than in center). Care must be exercised 
to measure fuel level at point of contact between scale 
and fuel. Refer to Specifications for correct fuel level 
(wet) setting. 

T-SCALE 

Fig. 1J-106 Wet Float Level Adjustment 

(4) To adjust fuel level, bend float tab (contacting 
fuel inlet valve) upward in relation to original position 
to raise fuel level, and downward to lower it. Each time 
an adjustment is made to float tab to alter fuel level, 
place gasket and air horn on carburetor, start engine 
and permit to idle one minute to stabilize fuel level. 
Turn engine off and check fuel level after each adjust- 
ment until specified level is obtained. 

(5) Install replacement air horn gasket, air horn 

assembly, carburetor identification tag and attaching 
screws. Be sure plastic dust seal on choke operating rod 
is positioned correctly and does not cause rod to bind. 
Tighten screws. Install air cleaner anchor screw and 
tighten. 

(6) Check idle fuel mixture and idle speed adjust- 
ments. Adjust carburetor as required. Refer to Chapter 
1A—General Service and Diagnosis. 

(7) Install air cleaner. 



Initial Choke Valve Clearance Adjustment 

(1) Loosen choke cover retaining screws and rotate 
choke cover 1/4-turn counterclockwise (rich). Tighten 
one screw. 

(2) Disconnect choke heat inlet tube. Align fast idle 
speed adjusting screw with second step (index) of fast 
idle cam. 

(3) Start engine without moving accelerator link- 
age. Turn fast idle cam lever adjusting screw out 
(counterclockwise) three (3) full turns. Measure clear- 
ance between lower edge of choke valve and air horn 
wall. Refer to Specifications for correct setting. 

(4) Adjust by turning set screw on bottom of modu- 
lator. Turn screw in to decrease clearance. Turn screw 
out to increase clearance (fig. 1J-107). 

DECREASE 

Fig. 1J-107 Initlal Choke Valve Clearance Adjustment 

(5) After completing adjustment, turn engine OFF 
and connect choke heat tube. Do not reset choke cover 
until fast idle cam linkage adjustment has been 
performed. 

Fast Idle Cam Linkage Adjustment 
(1) Push down on fast idle cam lever until fast idle 

speed adjusting screw is in contact with second step 
(index) and against shoulder of high step of fast idle 
cam. 

(2) Measure clearance between lower edge of choke 
valve and air horn wall (fig. 1J-108), Refer to Specifica- 
tions for correct setting. 

(3) Adjust by turning fast idle cam lever screw. 
(4) Loosen choke cover retaining screws and adjust 

choke as outlined under Automatic Choke Adjustment. 
(5) Install choke shield clamp and retaining screws. 
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Fig. 1-108 Fast Idle Cam Linkage Adjustment 

Choke Unloader Adjustment 

(1) Hold throttle fully open and apply pressure on 
choke valve toward closed position. 

(2) Measure clearance between lower edge of choke 
valve and air horn wall. Refer to Specifications for cor- 
rect setting. 

CAUTION: Do not bend the unloader tang downward 
from a horizontal plane. 

(3) Adjust by bending unloader tang which contacts 
fast idle cam (fig. 1J-109). Bend toward cam to increase 
clearance and away from cam to decrease clearance. 

(4) After making adjustment, open throttle until 
unloader tang is directly below fast idle cam pivot. 
There must be exactly 0.070-inch clearance between un- 
loader tang and edge of fast idle cam (fig. 1J-110). 

(5) Operate throttle and check unloader tang to 
make sure it does not bind, contact or stick on any part 
of carburetor casting or linkage. After carburetor instal- 
lation, check for full throttle opening when throttle is 
operated from inside vehicle. If full throttle opening is 
not obtainable, it may be necessary to remove excess 
padding under floormat or reposition throttle cable 
bracket located on engine. 

CHOKE 
UNLOADER 
TANG a AJ41660 ns & . 

Fig. 1J-109 Unloader Adjustment 

“ 
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Fig. 1J-110 Unloader to Fast Idle Cam Clearance 

Automatic Choke Adjustment 

Loosen choke cover retaining screws and rotate cover 

in the desired direction as indicated by the arrow on the 
face of the cover. Refer to Specifications for the correct 
setting. The specified setting will be satisfactory for 
most driving conditions. In the event that stumbles or 
stalls occur on acceleration during engine warmup, set 
the choke richer or leaner using the tolerance provided 
to meet individual engine requirements. 

Accelerator Pump Stroke Adjustment 

The specified accelerator pump stroke has been se- 
lected to help keep the exhaust emission level of the 
engine within Federal limits. The unused adjustment 
holes permit adjusting the stroke for specific engine and 
climate applications. The primary throttle shaft lever 
(overtravel lever) has four holes and the accelerator 

pump link has two holes (fig. 1J-111). 

For normal operating conditions, the accelerator 

pump operating rod should be in the third hole (away 
from the lever pivot) of the overtravel lever and the 
inboard hole (closest to the pump plunger) in the acceler- 
ating pump link. In extremely hot climate regions, the 
pump stroke may be shortened to provide smoother ac- 
celeration by placing the pump rod in the second hole of 

the overtravel lever. In extremely cold climate regions, 

the pump stroke may be increased to provide smoother 

acceleration by placing the pump rod in the fourth hole 

of the overtravel lever. 
(1) Remove operating rod from retaining clip. 
(2) Position clip over specified hole in overtravel 

lever. Insert operating rod through clip and overtravel 

lever. Snap clip over rod. 

OUTBOARD 

INBOARD 

OVERTRAVEL 

LEVER 

/ 

AJ41662 

Fig. 1J-111 Accelerator Pump Stroke Adjustment 

Idle Speed and Mixture Adjustment 

Refer to procedures outlined in Chapter 1A—General 
Service and Diagnosis. 

Bowl Vent 

This is not a precise adjustment. It is made to ensure 
that the mechanical bow] vent is open at idle and closed 
at greater throttle openings. It may be performed on-car 

or off-car. 
(1) If on-car, turn ignition OFF. Be sure throttle is 

completely off fast idle cam. 
(2) Manually depress stem of bowl vent valve and 

insert gauge between valve stem and flat on end of 

bellcrank. Refer to Specifications for clearance. 
(8) If clearance is not correct, bend bellcrank as 

required. Do not bend lever on accelerator pump. 

Fast Idle Speed Adjustment 

Set the fast idle speed with the engine at operating 
temperature and with EGR and TCS solenoid dis- 
conected. Position fast idle screw in contact with the 
second step and against shoulder of high step of the fast 
idle cam. Refer to Specifications for the correct setting. 

Adjust by turning the fast idle adjustment screw. 

CHOKE MECHANISM SERVICE 

The choke mechanism may be serviced without re- 
moving the carburetor from the engine. If the choke 
binds, sticks, or does not operate smoothly, perform the 

following. 
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(1) Remove choke cover. (5) Wipe fast idle cam clean. 

(2) Remove choke lever and icon , (6) Install choke housing to thermostatic choke 
(3) Remove choke housing. Slide off thermostatic shaft and install housing screws. 

choke shaft. Remove thin plastic bearing material. 

(4) Polish shaft with crocus cloth. Wipe bearing ma- (7) Install choke lever and screw. 

terial clean and insert into housing. (8) Install housing cover and set to specification. 

SPECIFICATIONS 

Model 2100 Carburetor Calibrations (inches) Special Tools 

Throttle Bore Size | 1.562 | 1.562 | 1.562 

Fuel Inlet Diameter 0.101 ; , 

——__ —EE 

J-1137 J-10174-01 
BENDING TOOL MAIN JET REMOVER 

AND INSTALLER 

High Speed Bleed 

Power Valve Timing 
(inches Hg) 

— First Stage 9.0 
— Second Stage 

Accelerator Pump Jet 

Vacuum Spark Port 

— Width 
— Height 

Spark Port Location Above 
Closed Throttle 

0.076 

Choke Vacuum Restriction | 0.089 | 0.089 | J-9789-02 
UNIVERSAL CARBURETOR 

80598 GAUGE SET 

Model 2100 Carburetor Specifications 

Initial Automatic 
Float Level Giealie valve Fast Idle Choke Cover Fast Idle ® 

Cam Setting Setting Choke Speed (Wet) ° Clearance ; Application 
(Notches Rich) niouder 

Set OK Set fe) Set OK Set OK 
To Range To Range | To Range To Range 

Automatic 
49 State 

360 
Automatic 
49 State 

360 
Automatic 
California 

© Measure from machined surface to a point on float 1/8-inch ‘rom tip. Needle Seated. 
® Hot with TCS Solenoid and EGR Valve disconnected. 80599 
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GENERAL 

The Motorcraft Model 2150 carburetor with altitude 
compensation is installed on eight-cylinder engines in 
vehicles sold for use at elevations of 4000 feet or more. 

This carburetor features a compensation circuit which 
mixes a metered amount of additional air into the fuel/ 
air mixture to prevent an over-rich condition at higher 
altitudes. An automatic device (aneroid) senses atmos- 

pheric pressure and overrides the compensation feature 
at lower altitudes (fig. 1J-112). 

NOTE: At extremely low barometric pressure levels, 
the aneroid may open the bleed valve at sea level. This is 
normal and does not indicate a faulty component. 

CHOKE VALVE 

CHOKE THERMOSTATIC 
__ COIL HOUSING 

CHOKE VACUUM 
DIAPHRAGM 70411 

Fig. 1J-112 Model 2150 Carburetor Assembly 

The Model 2150 carburetor uses a choke diaphragm to 
provide initial choke valve clearance. The vacuum modu- 
lator used in the Model 2100 is not used on the Model 
2150. 

The Model 2150 Carburetor operates and is serviced 
the same as the Model 2100 except for the altitude com- 
pensation device and the choke circuit. This section cov- 
ers only operational differences. Service procedures and 
adjustment procedures are provided only for the com- 
pensation device and choke diaphragm. All other infor- 
mation is covered in the preceding section, Model 2100 
Carburetor—2V. 

CARBURETOR CIRCUITS 

Altitude Compensation Circult 

The altitude compensation circuit supplies the extra 
air necessary to lean out the fuel/air mixture at high 
altitudes. The compensation circuit parallels the main 
carburetor intake circuit (fig. 1J-113). At the top, a small 
choke valve controls the airflow when the main choke is 
closed. Air flows down through a passage in the main 
body into a plenum chamber located adjacent to the two 
main venturi bores. A spring-loaded valve regulates the 

amount of air passed from the plenum into the com- 
pensator body. Air flows from the compensator body 
through two air passages bored into the main venturis. 

The opening and closing of the valve in the com- 
pensator body is controlled by an aneroid which is sensi- 
tive to atmospheric pressure. At the lower atmospheric 
pressure of high altitudes, the aneroid pushes on the end 
of the compensator valve stem, opening the valve. At 
lower altitudes, the aneroid relaxes, automatically clos- 
ing the valve. 
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METERED 
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Fig. 1J-113 Altitude Compensation Circult 
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The aneroid is factory calibrated and is not adjust- 
able. Do not tamper with the hex-head plug on the 
aneroid. 

Choke Circult 

The compensation circuit is provided with a separate 
choke valve linked directly to the main choke valve (fig. 
1J-114). It is not adjustable. 

ALTITUDE 
COMPENSATION 
CHOKE 

Fig. 1J-114 Compensation Circult Choke Valve 

A thermostatic coil is used to operate the choke valve 
for cold engine start-up. The bimetal coil winds up when 
cold and unwinds when warm. Exhaust-heated air is 
provided to warm the coil as the engine warms up. An 
electric coil supplies additional heat to open the choke 
valve more quickly. The electric choke consists of a ce- 
ramic heater in the choke coil housing. Current to oper- 

ate the heater is supplied through an oil pressure 
sensing switch. When the engine is operating, oil pres- 

sure closes the switch to operate the choke. If the engine 
should stall, current to the heater coil is interrupted 

until the engine is restarted. 
When the engine starts, manifold vacuum is applied 

to the choke vacuum diaphragm to open the choke valve 
slightly. This is called the initial choke valve clearance. 

If the engine is accelerated during the warm-up pe- 
riod, the corresponding drop in manifold vacuum allows 
the thermostatic coil to momentarily close the choke 
valve to provide a richer mixture. 

CARBURETOR OVERHAUL 

In addition to Model 2100 overhaul procedures, per- 
form the following: 

Disassembly 

(1) Remove attaching screws and remove com- 
pensation assembly and gasket from carburetor body. 

(2) Remove aneroid-to-chamber screws. Remove 
gasket and aneroid from chamber. 

Cleaning and Inspection 

CAUTION: Do not immerse any part of the altitude 
compensation assembly in cleaning solvent. Wipe all 
parts with clean, lint-free cloths. 

With the aneroid removed from the chamber, spring 
tension should push the air valve fully shut. Check the 
position of the spring in the retainer to be sure it is 

properly seated (fig. 1J-115). Inspect the rubber seal on 
the valve stem. Check the aneroid assembly to be sure 
that the atmospheric pressure inlet hole is free of debris. 
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Fig. 1J-115 Inspecting Compensator 

Assembly 

(1) Install aneroid to chamber using replacement 
gasket. Install screws. 

(2) Install assembly to carburetor body using re- 
placement gasket. Install screws. 

SERVICE ADJUSTMENT PROCEDURES 

In addition to the Model 2100 adjustment procedures, 
perform the following. 

Altitude Compensation Assembly Adjustment 

There are no adjustments to this assembly. Do not 
attempt to turn the fitting on the aneroid. It is set and 
sealed at the factory. 

Initial Choke Valve Clearance Adjustment 

(1) Loosen choke cover retaining screws. 
(2) Open throttle and rotate choke cover until choke 

valve is held closed. Tighten one retaining screw. 
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(8) Close throttle with fast idle speed screw on top 
step of cam. 

(4) Apply vacuum to hold choke diaphragm against 
setscrew. Do not press on links. 

NOTE: Jf vacuum is applied to the choke diaphragm 
with a hand pump, a vacuum leak may be noticed. This 
is normal. 

(5) Measure clearance between lower edge of choke 
valve and air horn (fig. 1J-116). 

(6) Adjust clearance by turning screw located at 
rear of diaphragm housing. 

(7) Adjust fast idle cam linkage. 
(8) Loosen choke cover screw and rotate cover to 

relieve tension on choke bimetallic coil. Set choke cover 
to specifications and tighten choke cover retaining VACUUM ADJUSTING 
screws. SOURCE SCREW 

70417 

NOTE: Do not reset the choke cover until fast idle cam 

linkage adjustment has been performed. Fig. 1J-116 Initial Choke Valve Clearance Adjustment 

SPECIFICATIONS 

Model 2150 Carburetor Calibrations (inches) Special Tools 

Os 

J-1137 
BENDING TOOL 
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iewsnei tuo «oom | 0mm | 
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Main Jet Number 48 

High Speed Bleed 

Power Valve Timing (inches Hg) 
— First Stage 
— Second Stage 

| 
‘i 

Bs 

ae 

Accelerator Pump Jet 

Accelerator Spark Port 

— Width 
— Height 

Spark Port Location Above Closed 
Throttle 

Choke Heat Inlet Restriction 0.076 0.076 

Choke Vacuum Restriction 0.089 J-9789-02 
p (poe | UNIVERSAL CARBURETOR 

80602 GAUGE SET 
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Model 2150 Carburetor Specifications 

Initial 

Choke Valve 
Cle 

Application aise 

Fast Idle 
Cam Setting 

Automatic 
Choke Cover 

Setting 
(Notches Rich) 

Fast Idle * 

Choke Speed 
Unloader 

Set 
To 

OK 
Range 

Measure 

from 
machined 

surface to 
a point 
on float 
1/8-inch 
from tip. 

Needle 

Seated 

360 
Automatic 

Altitude 

Set | 
To 

OK Set 
Range To 

OK 

Set to 
0.555 
OK Range 
0.493 to 
0.617 

304 
Automatic 
Altitude 

EXHAUST GAS 
RECIRCULATION 

(EGR) SYSTEM 
Page Page 

EGR CTO Switch 1J-67 General 1J-65 
EGR Valve 1J-65 

GENERAL 

The EGR system consists of a diaphragm-actuated 
flow control valve (EGR valve), coolant temperature 
override switch (EGR CTO) and connecting hoses (fig. 
1J-117, 1J-118 and 1J-119). 

Oxides of nitrogen (NOx) are formed by high heat 
created during combustion. The EGR system limits the 
formation of NOx by diluting the intake charge with a 
metered amount of exhaust gas. 

Exhaust gas enters the combustion chamber with the 
intake charge. The exhaust gas introduced is inert (will 
not burn) and much cooler than combustion temper- 
ature. Since the exhaust gas will not burn, the peak 
temperature of the gases in the engine combustion 
chambers are lower. 
EGR does not take place until engine operating tem- 

perature has reached a preset level and engine load is 
sufficient to permit proper EGR operation. 

EGR VALVE 

The EGR valve is mounted on the side of the intake 
manifold on four- and six-cylinder engines and on a 
machined surface at the rear of the intake manifold on 

Restrictor Plate 1J-68 

eight-cylinder engines. The valve is calibrated to control 
the amount of exhaust gas allowed to enter the intake 
manifold. 

PORTED 
VACUUM 

EGR CTO 
SWITCH 

Fig. 1J-117 EGR System—Four-Cylinder 
70684 
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FROM OUTER (E) 
PORT OF CTO 
TO EGR VALVE 
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OF CTO TO 
CARBURETOR 
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COOLANT TEMPERATURE 
OVERRIDE SWITCH 70402 

Fig. 1J-118 EGR System—Six-Cylinder 
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(E) PORT 
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Fig. 1-119 EGR System—Eight-Cylinder 

70403 

Two types of EGR valves are used. The four-cylinder 
engine uses a valve with no back-pressure sensor. A 
restrictor plate is used on all four-cylinder applications 
except altitude. All six- and eight-cylinder engines use 
an EGR valve with integral back-pressure sensor. No 
restrictor plate is used with these engines. 

EGR Valve Without Back-Pressure Sensor 

The EGR valve is normally held closed by a spring 
located above the diaphragm (fig. 1J-120). The valve 

opens when sufficient vacuum is applied through hoses _ 
connecting the CTO switch to the EGR vacuum port at 
the carburetor. 
When vacuum overcomes the diaphragm spring pres- 

sure, a pintle within the valve is lifted off its seat and 
exhaust gas, which reaches the EGR valve through spe- 

cial tubing, is metered into the intake manifold. 
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Fig. 1J-120 EGR Valve Without Back-Pressure Sensor 

EGR Valve With Integral Back-Pressure Sensor 

Calibration is accomplished by the selective use of 

different diaphragm spring loads and flow control ori- 
fices. The unit combines the functions of the EGR valve 
and back-pressure transducer into a single component. 

Refer to figure 1J-121. The flow (recirculation) of ex- 
haust gas is controlled by a movable pintle. In the re- 
laxed position, spring pressure holds the pintle against 
its seat, confining exhaust gases to the exhaust mani- 
fold. Carburetor vacuum is available at the power dia- 
phragm to pull the pintle from its seat, but this cannot 
happen while the vacuum bleed valve in the power dia- 

phragm is open. 
Exhaust gas exerts pressure (back-pressure) inside 

the exhaust manifold whenever the engine is running. 
This pressure is conducted throught the hollow pintle 
stem into the control diaphragm chamber. If this pres- 
sure is great enough to overcome control spring pres- 
sure, the control diaphragm is moved against the bleed 
valve. Full vacuum is now applied to the power dia- 
phragm and the pintle moves. EGR now begins. If back- 
pressure drops sufficiently, the control diaphragm 
moves away from the bleed valve. The power diaphragm 
again relaxes and EGR stops. 
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System pressure remains constant, within the range 
of the unit. Recirculation is a function of the exhaust 
manifold backpressure level. EGR is dependent on back- 
pressure and is a fixed percentage of the incoming 

charge. 

BLEED VACUUM 
POWER DIAPHRAGM VALVE 

| PEE SE 
(EER 

ROSE 
iy 

CONTROL 
FLOW AREA 

70421 

Fig. 1J-121 EGR Valve/Back-Pressure Sensor Unit 

Exhaust gas is drawn from an area near the heat riser 
on six-cylinder engines and from the exhaust crossover 
passage on eight-cylinder engines. 

EGR Valve Test 

On vehicles with back-pressure sensor, the condition 

of the exhaust system may affect EGR operation. Exces- 
sive back-pressure from exhaust system restrictions 
may create driveability problems. Refer to Chapter 
1K—Exhaust Systems for Restricted Exhaust System 
Diagnosis. Leaks in the exhaust system may decrease 

back-pressure enough to prevent proper EGR operation. 
This will increase exhaust emissions. Visually inspect 

exhaust system if leaks are suspected. 

Valve Opening Test 

With engine at operating temperature and curb idle, 
rapidly open and close throttle. Throttle should be 
opened sufficiently for engine to reach 1500 rpm. A 
definite movement should be noticed in the EGR 
diaphragm. 

If the diaphragm does not move, the probable causes 
are: faulty vacuum signal to EGR, defective EGR dia- 

phragm or defective back-pressure sensor diaphragm. 
Check vacuum lines for leaks. 

Valve Closing Test 

With the engine at operating temperature and curb 
idle, manually depress the EGR valve diaphragm. This 
should cause an immediate engine speed drop, in- 

dicating that the EGR valve had been properly cutting 
off the flow of exhaust gas at idle. 

If there is no change in engine rpm and the engine is 
idling properly, exhaust gases do not reach the com- 
bustion chamber, and the probable difficulty is a 

plugged passage between the EGR valve and the intake 
manifold. 

If the engine idles poorly and rpm is not greatly af- 

fected by compressing the EGR diaphragm, the EGR 
valve is not closing off the flow of exhaust gases. There 
is a fault in the hoses, hose routings or the valve itself. 

EGR Valve Replacement 

Removal 

(1) Remove air cleaner assembly on eight-cylinder 
engines. 

(2) Disconnect vacuum hoses. 
(3) Remove retaining nuts from manifold. 
(4) Remove EGR valve, gaskets and restrictor plate 

or spacer, if equipped. 

(5) Discard gasket and clean mating surface. 

(1) Install EGR valve and replacement gasket. If 

restrictor plate is used, sandwich between two replace- 
ment gaskets. 

(2) Install retaining nuts and tighten. 

(3) Connect all vacuum hoses. For hose routings, 

refer to figures 1J-117, 1J-118 or 1J-119. 

(4) Replace air cleaner assembly, if removed. 

EGR CTO SWITCH 

The EGR CTO switch is located in the coolant passage 
on the bottom of the intake manifold on four-cylinder 
engines, at the left side of the cylinder block on six- 

cylinder engines and in the coolant passage of the intake 
manifold adjacent to the oil filler tube on eight-cylinder 
engines. The inner port (S) connects to a hose to the EGR 
port at the carburetor. The outer port (E) connects by 

hose to the exhaust back-pressure sensor (fig. 1J-122). 

When coolant temperature is below the rating of the 

CTO switch, there is no vacuum signal to the EGR 
system. On some engines, the CTO switch opens at 
115°F and has a black body or paint dab. On other 
engines, the CTO switch opens at 160°F and has a yellow 
body or paint dab. 



1J-68 FUEL SYSTEMS 

SPORT TO PORTED 
VACUUM 

AJ43042 

Fig. 1J-122 EGR CTO Switch 

EGR CTO Test 

NOTE: Engine coolant temperature must be below 

100°F. 

(1) Check vacuum lines for leaks and correct rout- 

ings (fig. 1J-117, 1J-118 and 1J-119). 
(2) Disconnect vacuum line at EGR valve and con- 

nect line to vacuum gauge. 

(3) Operate engine at approximately 1500 rpm. No 
vacuum should be indicated on gauge. If vacuum is 
indicated, replace EGR CTO switch. 

(4) Idle engine until coolant temperature exceeds 
115°F (black color code) or 160°F (yellow color code). 
The temperature gauge needle is approximately halfway 
between the cold mark and the beginning of the band at 
115°F and is about at the beginning of the band at 
160°F. 

(5) Accelerate engine to 1500 rpm. Carburetor por- 
ted vacuum should be indicated on vacuum gauge. If not, 
replace EGR CTO switch. 

EGR CTO Replacement 

Removal—Four-Cylinder 

(1) Drain coolant from radiator. 

(2) Disconnect vacuum lines. 

WARNING: Serious burns can result if hot coolant is 

not drained before removing switch 

(3) Use open-end wrench to remove switch from 

intake manifold. 

Installation —Four-Cylinder 

(1) Install EGR CTO switch to intake manifold. 

(2) Connect vacuum lines. 
(3) Install coolant and purge air from cooling 

system. 

Removal—Six-Cylinder 

(1) Drain coolant from radiator. 

(2) Disconnect vacuum lines. 

WARNING: Serious burns can result if hot coolant is 
not drained before removing switch from block. 

(3) Use open-end wrench to remove switch from 

block. 

Installation—Six-Cylinder 

(1) Install EGR CTO switch in block. 
(2) Connect vacuum lines. 

(3) Install coolant and purge air from cooling sys- 
tem. Removing temperature sending unit permits 
trapped air to escape. 

Removal—Eight-Cylinder Engine 

(1) Drain coolant from radiator. 
(2) Remove air cleaner assembly. 

(3) Remove coil bracket attaching screw and posi- 

tion coil away from EGR CTO switch. 
(4) Disconnect vacuum hoses from CTO switch. 
(5) Remove switch from intake manifold with open- 

end wrench. 

Installation —Elght-Cylinder Engine 

(1) Install EGR CTO switch in intake manifold. 
(2) Install coil and bracket with attaching screw. 

(3) Connect vacuum hoses to switch. 
(4) Install air cleaner assembly. 

(5) Install coolant and purge cooling system of air. 

RESTRICTOR PLATE 
The restrictor plate is used on certain four-cylinder 

engines (fig. 1J-123). The plate is sandwiched between 
two gaskets and mounts between the EGR valve and 
intake manifold. The stainless steel plate is calibrated 
for a particular engine-exhaust system combination and 
must never be altered or replaced with a restrictor plate 

of different calibration. 

IDENTIFICATION 
NUMBER OR 
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Fig. 1J-123 Restrictor Plate 
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GENERAL 
The PCV system prevents crankcase vapors from en- 

tering the atmosphere. Filtered air is directed into the 
crankcase and vapors are drawn out, channeled into the 

intake manifold and burned in the combustion 
chambers. 

In addition to controlling crankcase vapors, the PCV 
system also constantly ventilates the crankcase. The 
free movement of air helps prevent the formation of 
sludge. 

COMPONENTS 
The PCV system consists of an air inlet filter, a flow- 

control (PCV) valve and associated hoses (fig. 1J-124, 1J- 
125 and 1J-126). 

The air inlet filter is located inside the air cleaner 
housing on four- and six-cylinder engines. It is contained 
in the oil filler cap on eight-cylinder engines. 

Positive Crankcase Ventilation (PCV) Valve 
Two PCV valves with different flow rates are used. 

Flow rate is measured in cubic feet per minute (cfm). 

The yellow valve is used on all four- and six-cylinder 
engines and the black valve is used on all eight-cylinder 
engines (fig. 1J-127). 

Replace the PCV valve at the intervals specified in the 
Maintenance Schedule. Inspect all hoses in the PCV 
system at this time for leaks or restrictions and clean or 

replace as required. PCV valve replacement may be re- 
quired more often under adverse operating conditions. 

OPERATION 
Air flow through the PCV system is controlled pri- 

marily by manifold vacuum. There are two basic oper- 
ating modes. When manifold vacuum is relatively high, 
as at idle or at cruising speed, fresh air is drawn through 
the air intake filter into the crankcase. After circulating 
through the crankcase, the vapor-filled air is drawn 
through the PCV valve into the intake manifold. The 
vapors mix with fuel/air mixture and are burned in the 
combustion chambers. The PCV valve is calibrated to 
control airflow to a rate acceptable to the intake system. 

If crankcase vapor pressures (blowby) exceed the flow 
capacity of the PCV valve, airflow in the system re- 
verses. Crankcase vapors are drawn through the air 
cleaner element and carburetor and burned along with 
the fuel-air mixture. 
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Fig. 1-124 PCV System—Four-Cylinder Engine 
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Fig. 1u-125 PCV System—Six-Cylinder Engine 
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Fig. 1J-126 PCV System—Eight-Cylinder Engine 
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Fig. 1J-127 Positive Crankcase Ventilation Valve 

PCV VALVE TEST 

Test the valve at idle speed for correct flow rate (cfm) 
providing the engine manifold vacuum is at least 14 
inches Hg. When checking vacuum, connect the gauge to 
a fitting which is as centrally located as possible on the 
intake manifold. 

(1) Remove valve from hose (four-cylinder), grom- 
met in cylinder head cover (six-cylinder) or intake mani- 
fold (eight-cylinder). Connect plastic hose of PCV Valve 
Tester J-23111 to valve (fig. 1J-128). 

NOTE: Hold the PCV valve in a horizontal position and 
tap lightly during the test. Hold the tester in a vertical 
position. 

(2) Start engine and allow it to idle. Observe flow 
rate (cfm). Refer to PCV Valve Flow Rate Chart. At low 
vacuum readings, it may be necessary to load engine 
while checking flow rate. 

(3) Replace valve which flows above or below speci- 
fication. Be sure to use correct PCV valve for 

replacement. 

PCV AIR INLET FILTER MAINTENANCE 

Perform air inlet filter maintenance at the intervals 

specified in the Maintenance Schedule in Chapter B. 

80009 

Fig. 1J-128 PCV Valve Test 
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Four- and Six-Cylinder 

A polyurethane foam PCV air inlet filter is located in 
a filter retainer in the air cleaner. 

(1) Rotate retainer to remove from air cleaner (fig. 
1J-129),. 

(2) Clean filter in kerosene. 
(3) Lightly oil filter with clean engine oil. 
(4) Install filter and retainer to air cleaner. 

80586 

Elght-Cylinder 

A polyurethane foam PCV air inlet filter is located in 

the sealed oil filler cap. 
(1) Remove oil filler cap. 
(2) Apply light air pressure in reverse direction of 

normal flow (through filler tube opening of cap). 
(3) Install oil filler cap and connect PCV hose be- 

tween air cleaner and filler cap. 

NOTE: Replace the filler cap if filter is deteriorated. 
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Fig. 1-129 PCV Alr Inlet Filter-—Typical 

PCV SOLENOID VALVE 

All manual transmission four-cylinder engines are 
equipped with a PCV anti-diesel solenoid valve activated 
by the same circuit as the throttle solenoid. When the 
ignition switch is turned OFF, the throttle solenoid 

closes the carburetor throttle plates and the PCV sole- 
noid blocks airflow in the hose leading from the PCV 
valve to the intake manifold. 

Testing 

Operation of the PCV solenoid is checked by observing 
the solenoid while turning the ignition switch ON and 
OFF. Remove PCV valve-to-solenoid hose from solenoid 

to observe valve movement. 

THERMOSTATICALLY 
CONTROLLED AIR CLEANER 

(TAC) SYSTEM 
Page 

General 1J-71 
Operation 1J-71 

GENERAL 
The Thermostatically Controlled Air Cleaner (TAC) 

system provides pre-warmed air to the carburetor air 
cleaner during engine warm-up. Warm intake air per- 
mits the carburetor to be calibrated leaner, reducing 
hydrocarbon emissions. It also improves engine warm- 
up and minimizes carburetor icing. 

All AMC cars are equipped with a TAC system. For 
1978, all cars have the vacuum-operated type system. 
Ambient air induction which was introduced mid-year 
on 1977 1/2 four-cylinder engines is used on all engines 
for 1978. 

OPERATION 
This system consists of a heat shroud (positioned over 

the exhaust manifold on four- and six-cylinder engines 
and integral with the right-hand exhaust manifold on 
eight-cylinder engines), a hot air tube, a special air 
cleaner assembly equipped with a thermal sensor, and a 
vacuum motor and air valve assembly. On four-cylinder 
engines, the air cleaner is mounted to the carburetor, 
the vacuum motor and valve assembly are attached to 

Page 

Thermal Sensor 1J-72 

Testing 1J-72 

the inner fender, and a flexible hose connects them (fig. 
1J-130). On six- and eight-cylinder engines, the vacuum 
motor and valve assembly is integral with the air 
cleaner snorkel (fig. 1J-131). 

The thermal sensor incorporates a bleed valve which 
regulates the amount of vacuum applied to the vacuum 
motor and controls air valve position to supply either air 
heated by the exhaust manifold or ambient air from 
outside the engine compartment (fig. 1J-132). 

During the warmup period, the air bleed valve is 
closed and sufficient vacuum is applied to the vacuum 
motor to hold the air valve in the heat ON position. 

As the temperature of the air entering the air cleaner 
approaches the calibrated temperature, the bleed valve 
opens to decrease the amount of vacuum applied to the 
vacuum motor. The diaphragm spring in the vacuum 
motor then moves the air valve into the heat OFF posi- 
tion, allowing only ambient air to enter the air cleaner. 

During hard acceleration, manifold vacuum drops. 
This moves the TAC valve to the heat OFF position, 
regardless of the temperature, to obtain maximum air- 
flow through the air cleaner. 
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Fig. 1-130 TAC System—Four-Cylinder 

TESTING 

Operational Test 

(1) Remove air cleaner assembly from engine. Al- 
low four-cylinder air cleaner to cool to a temperature 
below 100°F. Six- and eight-cylinder air cleaners must 
cool to a temperature below 83°F. 

(2) After cooling, sight through air cleaner snorkel 
to observe position of air valve. It should be fully open to 
outside air (heat OFF position). 

(3) Install air cleaner assembly to engine and con- 

nect hot air tube and manifold vacuum hose. 
(4) Start engine and observe position of air valve. It 

should be fully closed to outside air (heat ON position). 
(5) Move throttle lever rapidly to approximately 1/2 

to 3/4 opening and release. Air valve should open and 
then close again. 

(6) Loosely install ambient air hose and allow en- 
gine to warm to operating temperature. Move ambient 
air hose aside and observe position of air valve. It should 
be fully open to outside air. 

If air valve does not close at temperature outlined in 

step (1) with vacuum applied, check for a mechanical 
bind in the snorkel, vacuum motor linkage disconnected, 
vacuum leaks in hoses or connections at the vacuum 
motor, thermal sensor and intake manifold. 

If air valve mechanism is operating freely and no 
vacuum leaks are detected, connect a hose from an in- 
take manifold vacuum source directly to vacuum motor. 

If air valve now closes, thermal sensor is defective and 
must be replaced. 

If air valve does not close, vacuum motor is defective 
and must be replaced. 

THERMAL SENSOR 

(1) Remove air cleaner and disconnect vacuum 
hoses from sensor. 

(2) Break vacuum nipples off sensor. Remove sen- 
sor and gasket from air cleaner. 

(8) Install replacement sensor and gasket. Press re- 
tainers over vacuum nipples. 

(4) Connect vacuum hoses and install air cleaner. 
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Fig. 1J-131 TAC System—Six-Cylinder (Eight-Cylinder Similar) 
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Muffler 1K-7 

GENERAL All 49-state cars with four- or six-cylinder engines use 
a single muffler exhaust system with a single catalytic 
converter (fig. 1K-1 and 1K-2). California four-cylinder 

The basic exhaust system on all cars consists of ex- cars use a single catalytic converter (fig. 1K-1). All Cali- 
haust manifold(s), front exhaust pipe, rear exhaust pipe, fornia six-cylinder cars have a catalytic converter plus a 
muffler, and tailpipe. warm-up converter (fig. 1K-3). 
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Fig. 1K-1 Exhaust System—Four-Cylinder with Converter 



1K-2 EXHAUST SYSTEMS 

Eight-cylinder 49-state cars use a single muffler ex- grounds on any body panel, it may amplify objectionable 
haust system with a single converter (fig. 1K-4). Califor- noises originating from the engine or the body. When 
nia cars with eight-cylinder engines use a single muffler inspecting an exhaust system, check for cracked or loose 

exhaust system with dual converters plus warm-up con- joints, stripped screw threads, and corrosion damage. 
verter(s). Concords have one warm-up converter (fig. Check for worn or broken hangers. Replace all parts that 

1K-5) and Matadors have two warm-up converters. are badly corroded or damaged. Do not attempt to 
The exhaust system must be properly aligned to pre- repair. 

vent stress, leakage, and grounding. If the system 
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Fig. 1K-3 Exhaust System—Six-Cylinder with Single Converter and Warm-Up Converter 
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Fig. 1K-4 Exhaust System—Elght-Cylinder with Single Converter 
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Fig. 1K-5 Exhaust Systeom—Elght-Cylinder with Dual Converters and Warm-Up Converter(s) 
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RESTRICTED EXHAUST SYSTEM DIAGNOSIS 

A restricted or blocked exhaust system usually results 
in loss of power or popping through the carburetor. 
Verify that the condition is not caused by ignition or 
timing problems, then perform a visual inspection of the 
exhaust system. If the restriction cannot be located by 
visual inspection, perform the following procedure. 

(1) Attach vacuum gauge to intake manifold. 
(2) Connect tachometer. 
(8) Start engine and observe vacuum gauge. Gauge 

should indicate 16 to 21 inches of vacuum. 
(4) Increase engine speed to 2,000 rpm and observe 

vacuum gauge. Vacuum will drop when speed is in- 
creased rapidly, but should settle at 16 to 21 inches and 
remain steady. If vacuum settles below 16 inches, ex- 

haust system is restricted or blocked. Stop engine and 
proceed to step (5). 

(5) Disconnect exhaust pipe at manifold. 
(6) Start engine and increase speed to 2,000 rpm. 

Observe vacuum gauge. 
(a) If vacuum settles at 16 to 21 inches, restric- 

tion or blockage is in exhaust pipe, catalytic converter or 
muffler. 

NOTE: Jf car is equipped with a catalytic converter, 

connect exhaust pipe, remove muffler and check vacuum 
gauge. 

(b) If vacuum settles below 16 inches, restric- 
tion or blockage is in catalytic converter. 

(c) If vacuum is normal, muffler is restricted. 

NOTE: In the event of a converter failure, always 
check muffler to be sure converter debris has not en- 
tered muffler. 

(d) If vacuum settles below 16 inches with ex- 

haust pipe disconnected, exhaust manifold is restricted. 

(7) Stop engine. 

(8) Disconnect tachometer and vacuum gauge. 

(9) On four- and six-cylinder engines, remove ex- 

haust manifold. On eight-cylinder engines, remove both 
exhaust manifolds. 

(10) Inspect ports of exhaust manifold for casting 

flash by dropping length of chain into each port. 

NOTE: Do not use a wire or a light to check ports. The 

restricted opening may be large enough for them to pass 
through but small enough to cause excessive back pres- 

sure at high engine rpm. 

(11) Remove casting flash. If flash is at lower end of 

port, it can usually be chipped out. If flash cannot be 
removed, replace manifold. 

(12) Install exhaust manifold. 

EXHAUST MANIFOLD 

Replacement—Four-Cylinder 

Removal 

(1) Remove TAC ambient air induction manifold, 

vacuum motor and valve assembly and flexible hoses. 
Disconnect vacuum line. 

(2) Disconnect EGR tube from rear of exhaust 
manifold. 

(8) Remove TAC shroud from manifold. 

(4) Disconnect exhaust pipe from manifold. 

(5) Remove manifold-to-head nuts and washers. 
(6) Remove manifold and gaskets (fig. 1K-6). 

(7) Clean surfaces of manifold and head. 

Installation 

(1) Install replacement gaskets to studs on head. 

(2) Position manifold on head and connect EGR 
tube to manifold. 

(3) Install nuts and washers and tighten. 
(4) Attach exhaust pipe to manifold. 
(5) Install TAC shroud to manifold. 
(6) Install TAC ambient air induction manifold, 

vacuum motor and valve assembly and flexible hoses. 
Attach vacuum line. 
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Fig. 1K-6 Exhaust Manifold—Four-Cylinder 

70695 

Replacement—Six-Cylinder 

The intake and exhaust manifolds are attached as a 
unit to the cylinder head on the left side of the engine. A 
gasket is used between the intake manifold and the 
cylinder head. None is used between the exhaust mani- 
fold and cylinder head. An asbestos gasket is used at the 
mating surfaces of the intake manifold to exhaust mani- 
fold and also betweeen the exhaust manifold and ex- 
haust pipe (fig. 1K-7). 
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Fig. 1K-7 Exhaust Manifold Assembly—Six-Cylinder 

NOTE: It is necessary to remove intake and exhaust 

manifold assembly from the engine before separating 
the manifolds. It is not necessary to remove the carbu- 
retor from the vehicle. After removing the carburetor 

from the intake manifold, set it to one side with vacuum 
lines still attached. 

(1) Remove air cleaner and ambient air hose. 

(2) Disconnect choke heater tube from choke coil 

housing. Disconnect clean air tube from carburetor. 

(3) Disconnect carburetor control shaft from 

carburetor. 

(4) Remove carburetor from intake manifold and 

set aside. On 1V carburetor, diverter valve is attached 

by carburetor mounting nut. 

(5) Remove EGR valve. 

(6) Disconnect accelerator cable from accelerator 
bell crank. 

(7) Disconnect PCV vacuum hose from intake 
manifold. 

(8) Remove spark CTO vacuum tubes and dis- 
connect TCS solenoid vacuum valve wiring, if equipped. 

(9) Disconnect vacuum hose from EGR valve. 

(10) Disconnect Air Guard hoses at air pump and air 
injection manifold check valve. Disconnect diverter vac- 
uum hose from manifold and remove diverter valve with 
hoses attached. 

(11) Remove air pump/power steering mounting 
bracket, if equipped. 

(12) Remove air pump. 

(13) Detach power steering pump and set aside, if 
equipped. Do not remove hoses. 

(14) Remove air conditioning drive belt idler assem- 

bly from cylinder head, if equipped. 
(15) Disconnect throttle valve linkage, if equipped 

with automatic transmission. 

(16) Disconnect exhaust pipe from manifold flange. 

(17) Remove manifold attaching screws, nuts and 

clamps. Remove intake and exhaust manifold as an as- 
sembly. Discard gasket. 

(18) Remove accelerator control bracket. 

(19) Separate manifolds. 

(20) Remove EGR valve studs and install in replace- 

ment manifold. 

(21) Remove distributor CTO tube clamp and install 
on replacement manifold. 

(22) Remove air injection manifold and screws and 
install on replacement manifold. 

Installation 

(1) Install replacement gasket between manifolds. 
Install accelerator control bracket. Tighten nuts to 5 

foot-pounds (7 Nm) torque. 

CAUTION: Do not over-torque. Manifolds must be 
held together loosely enough to slide when manifolds are 

attached to cylinder head. 

(2) Install choke clean air tube into bottom of ex- 

haust manifold and install tube clip. 

(8) Position replacement intake manifold gasket on 

cylinder head and install manifold assembly. Tighten 

manifold attaching bolts and nuts in sequence (fig. 1K-8) 
to 23 foot-pounds (31 Nm) torque. 

(4) Install flange gasket and connect exhaust pipe to 
manifold flange. 

(5) Install carburetor to intake manifold. Connect 
fuel line and hose from vapor canister. 

(6) Install air conditioning idler assembly, if 
removed. 

(7) Install air pump, if removed. 

Fig. 1K-8 Six-Cylinder Manifold Torque Sequence 
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(8) Install air pump/power steering pump mount- 
ing bracket, if removed. 

(9) Install diverter valve. Connect hoses to air pump 

and check valve. Connect vacuum hose to manifold. 
(10) Connect throttle valve linkage and adjust (auto- 

matic transmission only). 

(11) Install drive belts and tighten to specification. 

Refer to Chapter 1C—Cooling. 
(12) Install spark CTO vacuum tubes. Connect TCS 

wiring, if removed. 

(18) Connect vacuum line to EGR valve. 

(14) Install throttle return spring and carburetor 
control shaft. 

(15) Connect accelerator cable and PCV hose. 
(16) Install choke heater tube and clean air tube to 

carburetor. 

(17) Start engine and check for vacuum or exhaust 

leaks. 

(18) Install air cleaner and ambient air hose. 

Replacement—Elght-Cylinder 

Removal 

(1) Tag ignition wires for identification and dis- 
connect from spark plugs. 

(2) Disconnect air 

manifold. 

(3) Remove air injection manifold, attaching screws 
and washers. 

(4) Disconnect exhaust pipe at exhaust manifold. 
(5) To remove right side manifold on Concord only: 

(a) Remove converter housing screw attaching 
transmission filler tube. 

(b) Remove filler tube from transmission. 
(6) Remove exhaust manifold retaining screws. 
(7) Separate exhaust manifold from cylinder head. 

delivery hose at injection 

Installation 

(1) Clean mating surfaces of exhaust manifold and 
cylinder head. Do not nick or scratch. 

(2) Install exhaust manifold and retaining screws. 
Tighten screws to 25 foot-pounds (84 Nm) torque. 

(8) After installing right side manifold on Concord: 
(a) Install filler tube to transmission, using re- 

placement O-ring. 
(b) Install converter housing screw to secure 

filler tube. 
(4) Connect exhaust pipe using replacement seal if 

required. Tighten nuts to 20 foot-pounds (27 Nm) torque. 
(5) Connect air delivery hose to air injection 

manifold. 
(6) Connect ignition wires to spark plugs. 

HEAT VALVE 

NOTE: The four-cylinder engine does not have a heat 

valve. Instead, hot engine coolant is directed through a 
passage in the intake manifold to prevent fuel 
condensation. 

Six-Cylinder Engine 

A thermostatically controlled heat valve in the ex- 
haust manifold directs exhaust heat to the floor of the 
intake manifold for rapid fuel vaporization during en- 

gine warmup. The valve is in the heat ON position, 
directing exhaust heat to the intake manifold when the 
counterweight is in the extreme counterclockwise posi- 
tion when viewed from the counterweight end (fig. 1K- 
9). As the engine reaches operating temperature, the 
thermostatic spring heats up and loses tension, allowing 
the counterweight to move the valve to the heat OFF 

position (fig. 1K-10). 
The manifold heat valve must operate freely. Check 

and lubricate every 30,000 miles with American Motors 
Heat Valve Lubricant, or equivalent. 

TENSION 
SPRING 

COUNTERWEIGHT 

: ) 

Fig. 1K-9 Heat Valve In Heat ON Position—Six-Cylinder 

43059 

TENSION 
SPRING 

U a 2nd) ‘ , 43060 

Fig. 1K-10 Heat Valve in Heat OFF Position—Six-Cylinder 
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Replacement 

(1) Remove and separate intake and exhaust 

manifolds. 
(2) Remove manifold heat valve assembly by cut- 

ting heat valve shaft on both sides of valve. 
(3) Lift valve from manifold and drive out remain- 

ing shaft sections and bushings. 

(4) Install replacement bushings using heat valve 
shaft as guide pin. 

(5) Ream out replacement bushings with 5/16-inch 
drill bit to remove all burrs. 

(6) Position heat valve as shown in figure 1K-10 and 

install shaft and counterweight assembly. 

(7) Rotate counterweight until spring stop contacts 
bottom of manifold boss. 

(8) Align hole in valve with screw threads in shaft 

and install, but do not tighten retaining screw. 
(9) Close heat valve and install tension spring with 

hook end up and pointing away from manifold. Hook 

spring under support pin. 

(10) Operate heat valve several times to allow 

shaftto center. 
(11) Hold shaft and move valve as far as possible 

from counterweight. Tighten retaining screw. 
(12) Check operation of valve. 

(13) Install intake and exhaust manifolds. 

Eight-Cylinder Engine 

A thermostatically controlled heat valve mounted be- 
tween the right exhaust manifold and exhaust pipe di- 

rects exhaust heat to the intake manifold for rapid fuel 

vaporization during engine warmup. When the counter- 

weight is in the horizontal position, the valve is in the 
heat ON position, and directs exhaust heat through the 

intake manifold crossover passage (fig. 1K-11). The ex- 

haust heat crosses through the intake manifold and dis- 

charges into the left exhaust manifold until the engine 
reaches operating temperature. At this time, the ther- 
mostatic spring loses its tension and the counterweight 

moves downward, opening the valve and allowing the 

exhaust heat to discharge through the right exhaust 
pipe. 

The manifold heat valve must operate freely. Check 
and lubricate every 30,000 miles with American Motors 

Heat Valve Lubricant, or equivalent. 

Replacement 

(1) Disconnect and lower exhaust pipes. 

(2) Replace manifold heat valve and gasket. 

(3) Replace exhaust pipe gasket. 
(4) Position exhaust pipes and connect to exhaust 

manifolds. 

NOTE: A gasket is not used between heat valve and 
manifold. 

COUNTERWEIGHT 

Fig. 1K-11 Exhaust Manifold Heat Valve 

in Heat ON Position—Elght-Cylinder 

MUFFLERS 

Replacement 

Removal 

NOTE: Gremlin, Concord and AMX original equip- 

ment exhaust systems are manufactured with the rear 
pipe welded to the muffler. Service replacement muf- 
flers and rear pipes are clamped together. 

(1) Remove front and rear muffler clamps. 
(2) Support rear of car by side rails and allow axle 

to hang free. 

NOTE: Pacer only: support car by axle. 

(3) Remove tailpipe hanger clamp. 
(4) Insert tool between tailpipe and muffler several 

places to loosen pipe from muffler. 

(5) Disconnect hanger from rear of muffler. 

(6) Heat rear pipe-to-muffler joint with oxyacety- 
lene torch until cherry red. 

(7) Place block of wood against front of muffler and 

drive muffler rearward to disengage. 
(8) Drive muffler off tailpipe. 

Installation 

(1) Drive muffler onto tailpipe. Be sure nib on tail- 
pipe aligns with slot of muffler. 

(2) Drive rear pipe into muffler. Be sure pipe has 
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sufficient clearance with floor pan. 

(3) Drive entire assembly forward to mate with 

front pipe or converter. 

(4) Install clamps and hangers. 

(5) Start engine and check for leaks and contact 
with body panels. 

PIPES 

Front Pipe Replacement 

Removal 

(1) Disconnect pipe at manifold. 
(2) Disconnect rear end of pipe. 

(a) If equipped with converter, heat front pipe- 

to-converter joint with oxyacetylene torch until cherry 
red. Twist front pipe back and forth to disengage. 

(b) If not equipped with converter, heat front 
pipe-to-rear pipe joint with oxyacetylene torch until 
cherry red. Twist front pipe back and forth to disengage. 

Installation 

(1) Install rear of pipe into converter or rear pipe. 

(2) Clean mating surface of manifold. Install pipe to 
manifold but do not tighten. Use replacement seal if 
required. 

(3) Align pipe. Tighten clamp at rear. Tighten 
flange to manifold. 

Rear Pipe or Tallpipe Replacement 

Removal 

To remove any pipe attached to the muffler, cut the 
pipe close to the muffler. Collapse the part remaining in 
the muffler and remove. 

To install a rear pipe, disconnect the muffler hanger 
and lower the front of the muffler. Install the pipe. 
Install the muffler hanger before tightening clamps. 

To install a tailpipe, support the car by side sills 
(support Pacer by the axle). Install tailpipe to muffler. 
Install clamp and hangers. 

SPECIFICATIONS 

Torque Specifications 

Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 

Metric (N-m) USA (ft.ibs.) 

Service In-Use Service In-Use 

Set-To Recheck Set-To Recheck 
Torque Torque Torque Torque 

Exhaust Manifold Nuts —|Four-Cylinder =. 1... «4... 24 Agee ee oe oe ek 24 20-28 18 15-21 
Exhaust and Intake Manifold Screws and Nuts — Six-Cylinder .............. 31 24-38 23 18-28 
Exhaust Manifold Screws — Eight-Cylinder ..................-.-.--00 8 34 27-41 25 20-30 
ExhaustiPipe-to-ManifoldiNutsees-ry. 8s. --t ea eee Zu 20-34 20 15-25 

All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 
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Alr Pump 1K-9 Specifications 1K-13 
Diverter Valve 1K-11 

GENERAL 

This system incorporates a belt driven air pump, di- 

verter (bypass) valve, air injection manifold(s) and con- 
necting hoses (fig. 1K-12, 1K-13 and 1K-14). 

Air is discharged from the air pump to the diverter 
valve which directs it to the air distribution system or 

dumps it through a bypass port, depending on engine 
operating conditions. Air pressure in this system is 
maintained at approximately 5 psi (7.5 psi in California) 
by a relief valve incorporated in the diverter valve. 

Air is routed through the air distribution system into 
the engine exhaust port area. The air mixes with hot 
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Fig. 1K-12 Air Guard System—Four-Cylinder 
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Fig. 1K-13 Air Guard System—Six-Cylinder 

exhaust products and causes a further burning of the 
mixture, reducing hydrocarbon and carbon monoxide 
emissions to the atmosphere. 

On four-cylinder engines, air flows from the diverter 
valve through the check valve attached to a fitting in the 

intake manifold adjacent to cylinder number 3. A distri- 
bution passage in the head carries air to drilled holes 

intersecting the exhaust valve ports. 
On six- and eight-cylinder engines, air from the di- 

verter valve is directed into the air injection manifold(s). 
At each exhaust port, a hollow screw carries air into the 
exhaust manifold(s). Cylinder number 7 on eight-cylin- 
der engines is not included. 
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VALVE HOSE AIR PUMP 
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Fig. 1K-14 Air Guard System—Eight-Cylinder 

A new item for 1978 is the vacuum delay valve on 
California six-cylinder engines. The delay valve, in- 
stalled between the manifold vacuum source and the 
diverter valve, reduces the diverter dump mode oper- 
ating time. 

AIR PUMP 

Components 

The same air pump is used for all engines. The diame- 
ter of the pump pulley is determined by application. The 

major components of the air pump are enclosed in a die- 
cast aluminum housing. A filter fan assembly, rotor 
shaft and drive hub are visible on the pump exterior (fig. 
1K-15). 

The pump is designed for long life and is serviceable 
only by replacement. Do not remove the rear housing 
cover for any reason. The internal components of the 
pump are not serviceable. 

The aluminum housing has cavities for air intake, 
compression, and exhaust and a bore for mounting the 
front bearing. The housing also includes cast metering 
areas that reduce the noise of intake and compression. 
Mounting bosses are located on the housing exterior. 

The front bearing supports the rotor shaft, The bear- 
ing is secured in position by plastic injected around 
grooves in the housing and bearing outer race. 

The rear cover supports the vane pivot pin, rear bear- 
ing inner race and exhaust tube. Dowel pins pressed into 
the housing correctly position the end cover which is 
fastened by four screws. 



1K-10 EXHAUST SYSTEMS 
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Fig. 1K-15 Alr Pump 

HOUSING 

The rotor positions and drives the two vanes. A 

stamped steel liner supports the carbon shoes and shoe 
springs which seal the vanes and rotor. The two plastic 
vanes are molded to hubs which support bearings that 
rotate on the pivot pin. The pulley drive hub is pressed 
on the rotor shaft, and bolt holes in the hub provide for 

attachment of a pulley. 

The pump vanes are located 180° apart and rotate 
around the pivot pin which is located on the centerline of 

the pump housing. The rotor which drives the vanes 
rotates off the centerline of the pump housing (fig. 1K- 
16). This creates changes in the distance between the 

outside of the rotor and the inner wall of the pump 
housings during rotor rotation. As the leading vane 
moves past the intake opening, it is moving from a small 
area to a large area. This creates a partial vacuum which 
draws air into the pump. As the vanes and rotor con- 
tinue to rotate, the trailing vane passes the intake and 
traps the air between the vanes. The vanes and rotor 
move the air into a smaller area. This begins to com- 
press the air. Compression continues until the leading 
vane passes the exhaust opening. There the compressed 
air passes out of the pump and on to the rest of the Air 
Guard System. 

Air Pump Noise Diagnosis 

The air pump is not completely noiseless. Under nor- 
mal conditions, noise rises in pitch as engine speed in- 
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Fig. 1K-16 Air Pump Operation 

creases. Allow for normal break-in wear before 
replaceing the pump for excessive noise. 
A chirping or squeaking noise probably originates 

from vane rub in the housing bore and is noticeable at 
low speed intermittently. Vane chirping is often elimi- 
nated at increased pump speeds or with additional wear- 
in time. A chirping noise may also be caused by the drive 

belt slipping on a siezed pump. 
Bearing noise, a rolling sound noticeable at all 

speeds, is easily distinguished from vane chirping. It 
does not necessarily indicate bearing failure. If bearing 
noise reaches an objectional level at certain speeds, the 

pump may have to be replaced. 
Failure of a rear bearing is identified by a continuous 

knocking noise and replacement of the pump is 

required. 

Service Precautions 

Observe the following list of service precautions to 
prevent damage to the air pump. 

¢ Do not attempt to prevent pulley from rotating by 
inserting tools into the centrifugal filter fan. 

e Do not operate engine with pump belt removed or 

disconnected except for noise diagnosis. 

¢ Do not attempt to lubricate. 
e Do not clean centrifugal filter. 
¢ Do not disassemble pump or remove rear cover. 
¢Do not exceed 20 foot-pounds (27 Nm) torque on 

mounting screws. 
¢ Do not pry on aluminum housing to adjust belt ten- 
sion. Adjust by hand pressure only. 

¢ Do not clamp pump in vise. 
¢ Do not permit liquids to enter pump when steam- or 

pressure-cleaning engine. 

Service Procedures 

Removal—Four-Cylinder 

(1) Disconnect air pump output hose at back of air 

pump. 
(2) Remove adjusting screw and remove drive belt 

from pump. 



(3) Remove pivot screw. 

(4) Remove pump. 

Installation —Four-Cylinder 

(1) Position pump in brackets. 

(2) Install pivot screw, washers, engine ground 
strap and nut. Do not tighten nut. 

(3) Install adjusting screw, tighten belt and tighten 
adjusting screw. 

NOTE: Adjust belt tension by hand only. 

(4) Tighten pivot screw. 

(5) Install hose to pump. 

Removal—Six-Cylinder 

(1) Disconnect air pump output hose at back of air 

pump. 
(2) Remove adjusting screw and remove drive belt. 
(8) Remove front mounting bracket. 

(4) Remove adjusting bracket from cylinder head. 
(5) Slide pump from pivot stud. 

Installation—Six-Cylinder 

(1) Slide pump onto pivot stud. 

(2) Install front mounting bracket. 

(3) Install adusting bracket and install adjusting 
screw. 

(4) Install drive belt and adjust to specified tension. 
Tighten pivot stud nut. 

NOTE: Adjust the belt tension by hand only. 

(5) Connect hose to pump. 

Removal—Eight-Cylinder 

(1) Disconnect air pump output hose at pump. 
(2) Loosen mount bracket-to-pump attaching 

screws. Remove drive belt. 
(3) Remove pivot screw and brace screws. 

(4) Remove pump. 

Installation—Eight-Cylinder 

(1) Position pump at mounting location and install 
pivot and brace attaching screws. Do not tighten. 

(2) Install drive belt and adjust to specified tension. 

NOTE: Adjust the belt tension by hand only. 

(3) Tighten mounting screws and adjusting strap 
screw to 20 foot-pounds (27 Nm) torque. 

DIVERTER (BYPASS) VALVE 

A diverter valve is used in all Air Guard applications. 
The valves for four-cylinder, six-cylinder and eight-cyl- 
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inder engines differ visually only in the number of out- 

lets. The four- and six-cylinder diverter valve has one 
outlet and the eight-cylinder diverter valve has two. A 
high flow diverter is used on some applications where 
greater air flow is required for emission control. 

The valve momentarily diverts air pump output from 

reaching the exhaust manifold(s) during rapid deceler- 
ation. It also acts as a pressure release when air pump 

output is excessive. An internal silencer is incorporated 
in the diverter housing to muffle the airflow. 

Operation 

In a rapid deceleration condition, high intake mani- 
fold vacuum is applied to the diaphragm in the diverter. 
When the vacuum signal is 20 inches of mercury or 
more, the spring tension of the diaphragm is overcome. 
This moves the metering valve down against its upper 

seat and away from its lower seat, diverting air pump 

output pressure to atmosphere (fig. 1K-17). Air pump 
output is diverted only momentarily because of a bleed 
hole in the diaphragm. This hole allows vacuum to 
quickly equalize on both sides of the diaphragm and the 
diaphragm spring returns the metering valve to its nor- 
mal position. 
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Fig. 1K-17 Diverter Valve—Typical 
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If the air pump develops excessive output pressure, 

this excessive pressure overcomes the diaphragm spring 

tension, pushing the metering valve down. Pump output 
pressure is diverted to atmosphere. When pump output 
pressure returns to normal, the metering valve moves 
up from the upper seat and against the lower seat, 
returning to its normal open position. Pump output 

pressure is directed to the exhaust manifold(s). 

Diverter Test 

(1) Start engine and run at idle. 
(2) Check diverter vents. Little or no air should flow 

from vents. 

(8) Accelerate engine to 2000 to 3000 rpm and rap- 

idly close throttle. A strong flow of air should pass from 
the diverter vents for approximately 5 seconds. The high 
flow diverter used on some engines should vent for ap- 
proximately 3 seconds. If air does not flow or if backfire 
occurs, make certain vacuum sensing line has vacuum 
and is not leaking. 

NOTE: The diverter valve diverts air pump output 

when a vacuum of 20 inches Hg or more is applied at 
vacuum sensing line. Diverter also operates when pump 

output exceeds 5 psi (7.5 pst in California). 

(4) Slowly accelerate engine. Between 2500 and 3500 

rpm air should begin to flow from diverter vents. 

Diverter Replacement 

The diverter valve is not serviceable and must be 
replaced if defective. The valve is attached to a bracket 
or is suspended by the hoses between the air pump and 
air injection manifold depending on application. To re- 
move, disconnect hoses, vacuum sensing line and 
bracket clamp, if used. To install, connect hoses, vacuum 

line and bracket clamp, if used. 

AIR INJECTION MANIFOLDS 

An external air injection manifold is not used on four- 
cylinder engines. Air from the pump is distributed by 
passages in the intake manifold and in the cylinder 

head. 
The air injection manifold on six- and eight-cylinder 

engines distributes air from the pump to each of the 
injection screws. 
A check valve, incorporating a stainless steel spring 

plunger and an asbestos seat, prevents the reverse flow 

of exhaust gases to the pump during pump or belt fail- 
ure or diverter valve bypass operation. Reverse flow 
would damage the air pump and connecting hoses. On 
four-cylinder engines, the check valve is attached to the 
Air Guard inlet passage of the intake manifold. On six- 

and eight-cylinder engines, the check valve is integral | 
with the air injection manifold. 

The distribution tubes of the air injection manifold on 

six- and eight-cylinder engines are connected directly to 

the exhaust manifold(s). The hollow attaching screws 
conduct airflow into the manifold. 

Check Valve Test 

To check the air injection manifold check valve for 
proper operation, disconnect the air supply hose at the 

check valve. With the engine running above idle speed, 
listen and feel for exhaust leakage at the check valve. A 

slight leak is normal. 

Air Injection Manifold Removal—Six-Cylinder 

(1) Disconnect air delivery hose at check valve. 

(2) Remove injection screws from each cylinder ex- 
haust port. 

NOTE: Some resistance to removal may be encoun- 

tered due to carbon build-up on the screws. 

(8) Remove air injection manifold. 

Air Injection Manifold Installation—Six-Cylinder 

(1) Assemble air injection manifold and screws to 

exhaust manifold. Tighten screws to 20 foot-pounds (27 
Nm) torque. 

(2) Connect air delivery hose. 

Air Injection Manifold Removal—Eight-Cylinder 

(1) Disconnect air delivery hose at check valve. 
(2) Remove injection screws. 

NOTE: Some resistance to removal may be encoun- 
tered due to carbon build-up on the screws. 

(8) Remove air injection manifold. 
(4) Remove sealing gaskets from air injection 

manifold. 

Air Injection Manifold Installation—Eight-Cylinder 

(1) Install air injection manifold using replacement 
sealing gasket on either side of each opening. 

(2) Install injection screws to exhaust manifold. 
Tighten screws to 38 foot-pounds (52 Nm) torque. 

(8) Connect air delivery hose to check valve. 
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SPECIFICATIONS 

Torque Specifications 

Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 

Metric (N-m) USA (ft.Ibs.) 

Service In-Use Service In-Use 

Set-To Recheck Set-To Recheck 

Torque Torque Torque Torque 

Air Pump Adjusting Screw 

ROUT CUlNCGtet. ea nt ee act i: coaie > ac che Aa aa ow ele ae See 24 20-28 18 15-21 
Six-GylinderandvBront-CylinGehan, =. io < : i see h eee as ve ew a ee 27, 20-30 20 15-22 

Air Pump Pivot Screw 

PORE CYVIIMCCla, Mata Mir NSEGAGMSy ee Sosirck oa ct cw te: co fen ce) Go atts cw be gf Wom ot eel 27, 23-31 20 17-23 
SiX-CVilncerancieight-GVlInder “sane a4. .6 0. we a nn wee ea ae ae ee SS 27 20-30 20 15-22 

Air Injection Manifold Screws 

SDGGV INGE tere ts os: Cae MM SR den ms Ema Pe hit oui os ow he SE 27 20-27 20 15-20 
FigntCylincenay gee. v5 a acne Shih ws Woe SG Oe wine Gas os aR 52 41-61 38 30-45 

All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 
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General 1K-13 
Operation 1K-13 

Special Tools = 1K-15 

GENERAL 

Pellet-type catalytic converters are used on all 49- 
state, altitude and California applications. In addition, 
all six-and eight-cylinder California cars require a mon- 
olithic-type, warm-up converter. Six-cylinder engines 
use a single warm-up converter and eight-cylinder en- 
gines use one or two, depending on application. The 
warm-up converter is mounted between the exhaust 
manifold and the pellet-type catalytic converter. 

Leaded fuel poisons the catalytic converter, although 
use of a few gallons of leaded fuel in an emergency does 
not seriously impair the converter. 

Converter Types 

The warm-up converter is of the monolithic sub- 
strate type. A mixture of platinum and palladium ca- 
talyzing agents is coated on an extruded material 
resembling a honeycomb. Two catalysts are mounted 
end-to-end in a stainless steel cylinder and are retained 
by wire mesh and mounting rings. The catalyst is not 
serviceable. 

The pellet-type converter contains beads of alumina 
coated with platinum and palladium catalyzing agents. 
Thousands of pellets are contained in a stainless steel 
canister. A plug is provided in the converter to permit 
replacement of the pellets should they become poisoned. 

OPERATION 

Both warm-up and pellet-type converters operate on 

the same chemical principles. The major difference in 
the two types, other than construction, is that the 

warm-up converter reacts more rapidly to incoming 
gases. It is particularly effective in converting exhaust 
gases immediately after start-up. 

All exhaust gases flow through the catalytic con- 
verter. A chemical change oxidizes carbon monoxide and 
hydrocarbons into water and carbon dioxide. The 
catalysts which produce this chemical change are plati- 
num and palladium present as a fine coating on the 
substrate. 

The temperature inside the converter during the 

chemical reaction is somewhat higher than the temper- 
ature of the exhaust gases as they leave the engine. 
Insulation in the pellet-type converter keeps the outside 

skin of the converter at about the same temperature as 
the muffler. Due to its mass, the converter stays hot 
much longer than the muffler. 

The stainless steel catalytic converter body is de- 
signed to last the life of the car. Excessive heat can 
result in bulging or other distortion, but excessive heat 
is not the fault of the converter—the engine has a carbu- 
retor, air pump or ignition problem permitting un- 
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burned fuel to enter the converter. If a converter is heat- 
damaged, correct the carburetor, air pump, or ignition 
problem at the same time the converter is replaced, and 

check all other components of the exhaust system for 
heat damage. 

CATALYST REPLACEMENT 

Warm-Up Converter 

The warm-up converter is an integral part of the front 
pipe of the exhaust system. The front pipe is removed by 
disconnecting at the manifold and at the pellet-type 
converter joint. 

Pellet-Type Converter 

The threaded plug used in previous years has been 
replaced with a pressed-in plug for 1978. A replacement 
kit consists of bridge, plug, washer and screw (fig. 1K- 
18). 
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Fig. 1K-18 Fill Plug Replacement Parts 

(1) Raise car. 

(2) Place hose of Vacuum Pump Tool J-25077 on 
exhaust pipe and tighten clamp (fig. 1K-19). 

(3) Connect shop air (80 psi minimum) to fitting on 
vacuum pump. 

(4) Remove plug from bottom of converter. 
(a) Drive small chisel between plug and con- 

verter housing. Do not damage housing. 

(b) Continue driving chisel into plugtodeform. _ 
(c) Repeat steps (a) and (b) several places 

around edge of plug until deformed sufficiently to be 
removed with pliers. Do not pry plug from housing. 

(5) Position Vibrator Tool J-25077 and adapter on 
converter and lock in place (fig. 1K-20). 

AIR HOSE 
FITTING 

43045 

Fig. 1K-19 Vacuum Pump 

(6) Remove shop air hose from vacuum pump. 
(7) Connect shop air hose to fitting on vibrator. 

Catalyst pellets will fall into can for approximately 10 
minutes. 

(8) When converter is empty, disconnect shop air 

hose, remove can and discard pellets. 

(9) Install refill can on vibrator. 
(10) Connect shop air hose to vacuum pump and vi- 

brator. Pellets will be drawn up and packed into place. 

NOTE: [f any pellets come out of the tailpipe, the con- 
verter is defective and must be replaced. 

(11) When coverter is full, remove shop air hose from 
vibrator and remove vibrator from converter. 

(12) Install plug on bottom of converter. 
(a) Install screw into bridge and position bridge 

into plug opening. 
(b) Use screw as handle to position bridge in- 

side housing. 
(c) Remove screw from bridge. Do not disturb 

position of bridge. 
(d) Insert screw through washer and plug. 
(e) Carefully thread screw into bridge and 

tighten. 
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Fig. 1K-20 Vibrator Tool 

(18) Disconnect shop air from vacuum pump and 
remove vacuum pump. 

(14) Lower car. 

EXHAUST SYSTEMS 1K-15 

Special Tools 

J-25077 

CATALYTIC CONVERTER 

CATALYST CHANGER 
70452 
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GENERAL 

This chapter is divided into three sub-sections. The 
first sub-section, General Information, contains verbal 

descriptions of all instrumentation, operating prin- 
ciples, test procedures and replacement procedures. The 
second sub-section, Diagnosis and Repair Simplification 
(DARS) Charts, contains pictorial guides for diagnosing 

instrumentation malfunctions. The third sub-section, 
Circuits and Schematics, contains a separate fold-out 

for each car line. Each fold-out presents specifications, 
circuit board illustration, circuit board schematic and 

separate schematics for each indicator lamp and gauge 

circuit. 
Power plant instrumentation includes all instrument 

panel gauges and indicator lamps used to monitor en- 

gine-related systems included in this volume. Refer to 
Volume 38 for speedometer, odometer, clock, illumination 

lamps, turn signal indicators and high beam indicator. 
Instrumentation covered in this chapter includes: am- 

meter, charging indicator lamp, constant voltage regu- 

lator (CVR), fuel gauge, oil pressure gauge, oil pressure 

indicator lamp, tachometer, temperature gauge, tem- 

perature indicator lamp and vacuum gauge (fig. 1L-1, 
1L-2, 1L-3 and 1L-4). All these gauges and lamps are 

electrically operated, except the vacuum gauge which is 
mechanical. Unless otherwise stated, instrumentation is 

standard on all models. 
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Fig. 1L-1 Pacer Instrumentation 

OPERATION 

Ammeter 

The ammeter is part of the optional Rally Package on 
Pacer, Gremlin and Concord and is standard on AMX. 

The ammeter is an instrument used to indicate cur- 
rent flow into or out of the battery. Whenever electrical 
loads in the car are greater than the alternator can 
supply, current flows from the battery and the ammeter 
indicates discharge (-). Whenever the electrical loads of 

the car are less than the alternator can supply, excess 
current is available to charge the battery, and the am- 
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Fig. 1L-2 Gremlin, Concord and AMX Instrumentation 
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Fig. 1L-3 Matador Instrumentation 

meter indicates charge (+). If the battery is fully 

charged, the voltage regulator reduces alternator output 

to meet only immediate vehicle electrical loads. When 
this happens, the ammeter indicates zero. 
A conventional ammeter must be connected between 

the battery and the alternator in order to indicate cur- 
rent flow in and out of the battery. The disadvantage is 
that alternator output has to flow all the way into the 
car, through the ammeter, and all the way back to the 
battery. This requires passing through the dash con- 
nector twice. The reverse path is followed when battery 
voltage is needed to supply vehicle electrical needs. The 
ammeter system used in AMC cars eliminates this 
disadvantage. 

The “ammeter” is actually a specially-calibrated volt- 
meter. It is connected to read voltage drop across a 
special resistance wire between the battery and the al- 
ternator. Whenever voltage is higher at the alternator 
end of the wire, the “ammeter” reads (+) and whenever 
voltage is higher at the battery end, the “ammeter” 
reads (-). When voltage is the same at both ends, the 
“ammeter” reads zero. 

80236 

GREMLIN, CONCORD AND AMX TACHOMETER 

80237 

Fig. 1L-4 Rally Package Instrumentation 

Charging Indicator Lamp 

The charging indicator lamp illuminates whenever al- 
ternator output voltage does not equal battery voltage. 

Constant Voltage Regulator (CVR) 

Fuel and temperature gauges on Pacer and Matador 
are designed to operate on low voltage. The CVR pro- 
vides approximately 5 volts for this purpose. Battery 
voltage is supplied to the CVR. The CVR contains a 
small heating coil and thermostatic points. With battery 
voltage applied to the CVR, the points vibrate open and 
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‘closed at a rate which supplies an average of 5 volts to 

the gauges. The CVR is screwed to the circuit board on 
Pacers. It is plugged into the circuit board on Matadors. 

Fuel Gauge 

Fuel gauges in Gremlin, Concord and AMX are mag- 
netic. Gauges in Pacer and Matador operate on regu- 
lated voltage provided by a constant voltage regulator 
(CVR). The fuel gauge system consists of the gauge, a 
variable-resistance sending unit in the fuel tank and 
appropriate wiring. Pacer and Matador also include the 
CVR. 

Battery voltage is applied through two coils in the 
gauge. One coil is connected directly to ground, and the 
other coil is grounded through the sending unit. Vari- 
able resistance in the sending unit is controlled by the 
position of a float that rides on the top surface of the 
fuel. Magnetic fields are created around both coils in the 
gauge, and the needle is attracted to the coil having the 
greater current flow. 

NOTE: Three different sending units are used for 

Gremlin and are identified by the color of the ground 
wire, Four-cylinder with manual transmission is light- 
blue, four-cylinder with automatic transmission is red 
and six-cylinder is white. Float travel is different for 
each application because of different fuel tank 
capacities. 

CVR Gauge 

The gauge needle is attached to a temperature-sensi- 
tive bimetal coil. A heating coil wrapped around the 
bimetal provides heat to operate the bimetal. Current 
flow through the heating coil is grounded through the 
variable resistance of sending unit in the fuel tank. The 
sending unit offers high resistance at low fuel level and 
very low resistance at high fuel level. 

Oll Pressure Gauge 

The oil pressure gauge is part of the optional Rally 
Package on Pacer, Gremlin and Concord and is standard 
on AMX. 

NOTE: When a car is equipped with the optional oil 
pressure gauge, the original warning lamp and sending 
unit are retained. 

The oil pressure gauge system consists of a magnetic 
type gauge, a variable-resistance sending unit and ap- 
propriate wiring. Battery voltage is applied through two 
coils in the gauge. One coil is connected directly to 
ground, and the other coil is connected to the sending 
unit. Variable resistance in the sending unit is con- 
trolled by the oil pressure applied to it. Magnetic fields 

are created around both coils in the gauge, and the 
needle is attracted to the coil having the greater current 
flow. 

Oll Pressure Indicator Lamp 

The oil pressure indicator lamp illuminates whenever 
engine oil pressure is dangerously low. The sending unit 
is an ON-OFF switch held in the OFF position by oil 
pressure. When pressure is below the calibration pres- 
sure of the switch, the switch closes, providing ground 
for the indicator lamp and it illuminates. 

NOTE: Cars equipped with electric choke use an oil 
pressure switch with two additional terminals to pro- 
vide current flow to the choke heater coil. 

Tachometer 

The tachometer is an optional instrument. It is also 
included in the optional Rally Package on Pacer, Grem- 
lin and Concord and is standard on AMX. 

The tachometer is wired to the negative side of the 
ignition coil primary circuit. Current flowing through 
the coil is turned on and off by the ignition system each 
time a spark plug fires. The tachometer senses these 
interruptions in current flow and converts pulses per 
second into revolutions per minute. The information is 
displayed by a needle on a dial. 

Temperature Gauge 

The temperature gauge is standard equipment on all 

cars except Pacer. A temperature gauge is included in 
the optional Rally Package on Pacer. 

NOTE: Pacers with the optional temperature gauge do 
not retain the function of the standard temperature 
indicator lamp. 

All temperature gauges except Matador are magnetic. 
The Matador gauge operates on regulated voltage pro- 
vided by a constant voltage regulator (CVR). The tem- 
perature gauge system consists of the gauge, a variable- 
resistance sending unit and appropriate wiring. Matador 
also includes the CVR. 

Magnetic Gauge 

Battery voltage is applied through two coils in the 
gauge. One coil is connected directly to ground, and the 
other coil is grounded through the sending unit. Vari- 
able resistance in the sending unit is controlled by tem- 
perature applied to it. Magnetic fields are created 
around both coils in the gauge, and the needle is at- 
tracted to the coil having the greater current flow. 

CVR Gauge 

The gauge needle is attached to a temperature-sensi- 
tive bimetal coil. A heating coil wrapped around the 
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bimetal provides heat to operate the bimetal. Current 
flow through the heating coil is grounded through the 
variable resistance of the sending unit in the engine. The 
sending unit offers high resistance at low engine tem- 
perature and very low resistance at high engine 

temperature. 

Temperature Indicator Lamp 

The temperature indicator lamp is included only on 

Pacer without Rally Package. 
The temperature indicator lamp illuminates when- 

ever engine coolant is dangerously hot. The sending unit 
is an ON-OFF switch, and is normally in the OFF posi- 
tion. Whenever coolant temperature is above the cali- 
bration temperature of the switch, the switch closes, 
providing ground for the indicator lamp and it 
illuminates. 

Vacuum Gauge 

The vacuum gauge is standard on AMX and is part of 
the optional Rally Package on Gremlin and Concord. 

The vacuum gauge is a mechanical instrument con- 
nected by rubber hose to a fitting in the intake manifold. 

INSTRUMENTATION DIAGNOSIS 

General 

Improper operation of electrical gauges is usually 
traced to faulty continuity of wiring (including printed 
circuits), improperly calibrated components or high re- 
sistance caused by loose or corroded connections. 
A common diagnostic procedure is to bypass a sus- 

pected component, wire or connection with a jumper 
wire. If the system functions properly with the jumper 
installed, the problem usually is within the bypassed 

item. 

Test Equipment 

Several gauge tests require Universal Gauge Tester J- 
24538. This instrument provides variable resistance over 
a wide range of ohm readings. If the tester is not avail- 
able, a suitable substitute can be made with an accurate 

ohmmeter and a spare fuel tank sending unit. 
(1) Attach one lead of ohmmeter to sending unit 

terminal. 
(2) Attach other ohmmeter lead to sending unit 

ground wire. 
(3) Refer to Sending Unit Resistance Requirements 

chart for resistance values that apply to gauge being 
tested. Move float arm and mark appropriate resistance 
values on sending unit case. 

(4) Disconnect ohmmeter. Fasten jumper wire to 
sending unit terminal. Tester is now calibrated and 
ready to use. 

Printed Circuit Test 

(1) Remove instrument cluster from car and re- 
move all bulbs and gauges. 

(2) Connect test lamp or ohmmeter lead to correct 
pin terminal for circuit to be tested. Trace each circuit 
from pin to bulb or gauge in that circuit. 

NOTE: Use an ohmmeter or Test Lamp J-21008. When 
using an ohmmeter, use low scale (0 to 10 ohms) and 
adjust meter to zero reading. 

(3) Check for continuity at each uncoated position 
in circuit. Test lamp should light or ohmmeter should 
read zero ohms at each position. 

(4) Trace circuit leading away from bulb or gauge to 
terminal pin or ground screw. 

(5) Check for continuity in circuit at each uncoated 
position. Test lamp should light or ohmmeter should 
read zero ohms. 

(6) Connect test lamp or ohmmeter lead to ground 

pin terminal and other lead to cluster metal case. Test 
lamp should light or ohmmeter should read zero ohms. 

(7) Replace printed circuit if lamp fails to light or 
ohmmeter indicates resistance on any test. 

(8) Check for shorting between circuits. With lead 
connected to correct pin for circuit to be tested, move 

other lead to all other pin terminals in cluster. Lamp 
should not light or ohmmeter should indicate infinite 

resistance between circuits. 

Ammeter Diagnosis 

The accuracy of the ammeter may be determined by 
comparing readings against an ammeter of known 
accuracy. 

(1) Turn ignition OFF. 

(2) Disconnect main harness wire from junction 
block, located adjacent to starter solenoid. 

(3) Connect known good ammeter between junction 
block and disconnected wire. 

(4) Turn ignition switch to ON position. Do not 
start engine. Turn headlamps ON. Turn heater blower to 
HIGH speed. 

(5) Compare reading of known good ammeter with 

reading of ammeter in car. 
(6) Start engine and run at high idle. Turn head- 

lamps and heater blower OFF. Compare reading of 
known good ammeter with reading of ammeter in car. 

(7) If readings vary more than +5%, replace 

ammeter. 

Charging Indicator Diagnosis 

Two charging systems are used in AMC cars—the 
built-in electronic voltage regulator system and the me- 
chanical voltage regulator system. Before diagnosing a 
charging indicator lamp problem, determine which type 
of charging system is involved. 
DARS charts are provided for three charging in- 



dicator lamp problems: 

¢ Charging Indicator Lamp On, Engine Running 

¢ Charging Indicator Lamp Off, Ignition On, Engine 
Not Running 

¢ Charging Indicator Lamp On, Ignition Off 

DARS charts 1, 2 and 3 are for electronic voltage 

regulators and 4, 5 and 6 are for mechanical regulators. 

Fuel Gauge Diagnosis 

Movement of the fuel in the tank may be caused by 
driving on long hills, driving on bumpy roads or by 

rapidly accelerating or braking. The fuel level indicator, 
moving: up and down erratically by the motion of the 
fuel, may temporarily cause the fuel gauge to indicate 
incorrectly. Be sure to consider these conditions before 

suspecting a fault in the indicating system. Abnormal 
conditions are all variations of four basic malfunctions: 

© Needle does not move. 

¢ Needle moves but indiates a fuel level that does not 
correspond with actual fuel level. 

© Needle moves to top of scale and remains there. 
¢ Needle pulsates (CVR gauges only). 

Refer to DARS chart 7 for a systematic method of 
finding the causes of these conditions in magnetic gauge 
systems. Refer to DARS chart 8 for CVR gauge systems. 

Charts 9 and 10 provide additional procedures needed 
only as directed in charts 7 and 8. 

Oll Pressure Gauge Diagnosis 

The magnetic oil pressure gauge may malfunction in 
several ways: 

¢ Needle does not move. 
¢ Needle moves but indicates an oil pressure that does 
not correspond with actual oil pressure. 

¢ Needle moves to top of scale and remains there. 
Refer to DARS chart 11 for a systematic method of 

finding the causes of these problems. 

Calibration Test 

If an oil pressure gauge is suspected of indicating 
pressure that does not correspond with actual oil pres- 
sure, perform a calibration test before performing elec- 
trical diagnosis procedures in DARS chart 11. 

(1) Remove indicator lamp sending unit from T- 
fitting on engine. Do not disturb gauge sending unit. 

(2) Connect direct-reading oil gauge to T-fitting. 
(3) Start engine. Compare reading of in-car gauge 

with test gauge. Make observation at idle and at higher 
engine speeds. If readings of both gauges are approx- 

imately equal, in-car gauge is acceptable. If gauge is 
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outside specifications, perform gauge test as outlined in 
DARS chart 11. 

(4) After performing test, install indicator lamp 
sending unit and check for leaks. 

Oil Pressure Indicator Lamp Diagnosis 

Refer to DARS chart 12. 

Tachometer Diagnosis 

Electronic testing of the tachometer requires a square 
wave generator. Test values are given is Specifications. 
An acceptable test may be performed by comparing the 
vehicle tachometer with a test tachometer of known 
accuracy. Tachometers are not adjustable. Replace if 
defective. 

Temperature Gauge Diagnosis 

Before performing temperature gauge diagnosis, be 
sure the cooling system is performing properly. Over- 
heating may be caused by low coolant level, restrictions, 
loose or broken drive belt, defective water pump, in- 

correct ignition timing. Undercooling may be caused by 
a stuck thermostat. Be sure to consider these conditions 
before suspecting an actual abnormal condition in the 
indicating system. Abnormal conditions are all varia- 
tions of four basic malfunctions: 

* Needle does not move. 

¢ Needle moves but indicates a temperature that does 
not correspond with actual coolant temperature. 

¢ Needle moves to top of scale and remains there. 
¢ Needle pulsates (CVR gauges only). 
Refer to DARS chart 18 for a systematic method of 

finding the causes of these conditions in magnetic gauge 
systems. Refer to DARS chart 14 for CVR gauge sys- 
tems. Charts 9 and 10 provide additional procedures 
needed only as directed in charts 13 and 14. 

Temperature Indicator Lamp Diagnosis 

Refer to DARS charts 15 and 16. 

Vacuum Gauge Diagnosis 

The vacuum gauge is a non-adjustable mechanical 
gauge. Accuracy may be checked by connecting a vac- 
uum gauge of known accuracy into the existing gauge 
hose with a T-fitting. 
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INSTRUMENT CLUSTER REPLACEMENT 

Pacer 

(1) Disconnect battery negative cable. 
(2) Remove instrument cluster bezel with straight, 

firm pull. 
(8) Remove radio control knobs and nuts. 

(4) Remove radio overlay retaining screws. 

(5) Remove headlamp switch overlay retaining 
screws. 

(6) Pull headlamp switch rearward and disconnect 

speedometer cable. 
(7) Remove instrument cluster retaining screws. 

(8) Disconnect instrument panel wire harness 
connectors. 

(9) Remove steering tube cover (column shift auto- 
matic only). 

(10) Disconnect gear selector dial cable from steering 
column if equipped and remove cluster assembly. 

Installation 

(1) Connect gear selector dial cable to steering col- 
umn, if equipped. 

(2) Install steering tube cover, if removed. 
(8) Connect speedometer cable. 

(4) Connect instrument panel wire harness con- 
nectors to cluster and install cluster assembly. 

(5) Install cluster retaining screws. 
(6) Install headlamp switch overlay and retaining 

screws. 
(7) Install radio overlay and retaining screws. 

(8) Install radio control knobs and nuts. 
(9) Install instrument cluster bezel. 

(10) Connect battery negative cable. 
(11) Reset clock, if equipped. 

Gremlin, Concord and AMX 

Removal 

(1) Disconnect battery negative cable. 
(2) Protect steering column with shop cloth. 
(8) Remove bezel retaining screws: 

(a) Six at top edge 
(b) One at left end 
(c) Two above radio 
(d) Two behind glove compartment door 

(4) Tip bezel outward at top and disconnect tabs 
along lower edge. 

(5) Unplug glove compartment lamp connectors, if 
equipped. 

(3) Disconnnect speedometer cable. 

(7) reach into opening above bezel and push down 
on three illumination lamp housings. Pull out on top of 
bezel until lamp housings are free. 

(8) Disconnect headlamp switch connector, wiper 
switch connector and illumination lamp. 

(9) Twist and remove cluster illumination lamp 
sockets. 

(10) Unplug cluster connectors. 

Installation 

(1) Connect cluster wiring connectors. 
(2) Install illumination lamp sockets. 
(8) Connect headlamp and wiper switch connectors 

and install lamp. 
(4) Align tabs at bottom of bezel with opening and 

tip bezel upward. It may be necessary to press down on 
illumination housings for clearance. Do not push bezel 
into final position. 

(5) Connect speedometer cable. 
(6) Connect glove compartment lamp wires, if 

removed. 
(7) Push top of bezel to installed position. 
(8) Install retaining screws. 
(9) Remove protective cloth. 

(10) Connect battery and reset clock, if equipped. 

Matador 

(1) Disconnect battery negative cable. 
(2) Remove radio control knobs and attaching nuts. 
(8) Remove right mirror remote control from in- 

strument panel, if equipped. 
(4) Remove bezel attaching screws and remove 

bezel. 

(5) Cover steering column with cloth to prevent 
scratching column. 

(6) If equipped with clock, remove clock housing 
attaching screws, pull assembly away from cluster, and 
disconnect bulbs and electrical leads. Remove assembly. 

(7) If not equipped with clock, remove clock opening 
cover. 

(8) Using clock access opening, disconnect speedom- 
eter cable and move cable away from instrument 
cluster. 

(9) Disconnect gear selector dial cable from steering 
column. 

(10) Remove cluster mounting screws and disconnect 
electrical connections. 

(11) Remove cluster. 
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Installation NOTE: Be sure nuts fasten securely to printed circuit. 

(1) Position cluster and connect electrical 

components. (5) Install speedometer. 
(2) Install cluster mounting screws. 

(3) Connect gear selector dial cable. 
(4) Connect speedometer cable. 

(5) Connect clock electrical connector and install 
bulbs and clock, or cover. 

(6) Install instrument cluster bezel. 
(7) Install right mirror remote control, if removed. 
(8) Install radio attaching nuts and control knobs. 

(9) Connect battery negative cable. 
(10) Reset clock, if equipped. 

Rally Package 

Removal 

(1) Disconnect battery negative cable. 

(2) Remove screws attaching Rally Package cluster 
to lower instrument panel. 

(3) Tag cluster wires for use during installation. 
(4) Disconnect wiring from rear of cluster. 

Installation 

(1) Connect cluster wiring. 
(2) Install cluster-to-lower instrument panel at- 

taching screws. 

(3) Connect battery negative cable. 

(4) Reset clock. 

GAUGE REPLACEMENT 

Ammeter 

(1) Remove Rally Package cluster. 

(2) Remove housing-to-gauge assembly screws. Re- 

move housing. 

(3) Remove front plate. 

(4) Remove ammeter, nuts and washers. 

(5) Install ammeter, nuts and washers. 
(6) Install front plate. 
(7) Install housing. 

(8) Install cluster to car. 

Fuel Gauge 

Pacer 

(1) Remove instrument cluster. 
(2) Remove two screws attaching speedometer to 

cluster and remove speedometer. 
(3) Remove fuel gauge nuts and remove gauge. 

(4) Position gauge and install nuts. 

(6) Install cluster. 

Gremlin, Concord and AMX 

(1) Remove cluster bezel from car. 

(2) Remove clock or tachometer screws, if equipped. 

It is not necessary to remove clock adjusting knob. 
(3) Disconnect clock feed wire from circuit board, if 

equipped. 
(4) Remove cluster housing and circuit board-to- 

bezel screws. 

(5) Remove cluster housing and circuit board as- 

sembly from bezel. If equipped with clock, move aside as 
required. 

(6) Unplug gauge from circuit board. Do not dam- 
age face plate by prying. 

(7) Install gauge to pins on circuit board. 
(8) Position housing on bezel. Move clock aside, as 

required. 

(9) Install housing-to-bezel screws. 

NOTE: Clock ground wire terminal must be in contact 
with foil on circuit board, underneath clock mounting 
boss. 

(10) Connect clock feed wire to circuit board, if 
removed. 

(11) Install clock or tachometer screws. 

(12) Install cluster bezel to car. 

Matador 

(1) Remove instrument cluster. 

(2) Remove printed circuit board attaching screws. 
(3) Remove instrument cluster mask and bulb in- 

dicator lens. 
(4) Remove gauge, nuts and washer. 
(5) Install gauge, nuts and washers. 
(6) Install cluster lens and mask. 

(7) Install circuit board. 
(8) Install cluster. 

Oll Pressure Gauge 

(1) Remove Rally Package cluster. 
(2) Remove housing-to-gauge assembly screws. Re- 

move housing. 

(3) Remove front plate. 

(4) Remove oil pressure gauge, nuts and washers. 
(5) Install oil pressure gauge, nuts and washers. 
(6) Install front plate. 
(7) Install housing. 
(8) Install cluster to car. 
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Tachometer 

Pacer 

(1) Disconnect battery negative cable. 
(2) Remove radio control knobs and nuts, if 

euipped. 

(8) Remove cluster bezel with a straight, firm pull. 
(4) Remove radio overlay. 
(5) Install replacement tachometer. 

(6) Connect tachometer and cigar lighter wiring. 
(7) Install radio overlay. 
(8) Install cluster bezel. 

(9) Install radio control knobs and nuts, if removed. 

(10) Connect battery negative cable. 
(11) Reset clock. 

Gremlin, Concord, AMX 

(1) Remove cluster bezel from car. 

(2) Remove tachometer screws. 

(3) Remove gauge from housing. 
(4) Install gauge. 
(5) Install tachometer screws. 
(6) Install cluster bezel to car. 

Temperature Gauge 

Gremlin, Concord and AMX 

(1) Remove cluster bezel from car. 
(2) Remove clock or tachometer screws, if equipped. 

It is not necessary to remove clock adjusting knob. 
(3) Disconnect clock feed wire from circuit board, if 

equipped. 

(4) Remove cluster housing and circuit board-to- 
bezel screws. 

(5) Remove cluster housing and circuit board as- 
sembly from bezel. If equipped with clock, move aside as 
required. 

(6) Unplug gauge from circuit board. Do not dam- 
age face plate by prying. 

(7) Install gauge to pins on circuit board. 
(8) Position housing on bezel. Move clock aside, as 

required. 

(9) Install housing-to-bezel screws. 

NOTE: Clock ground wire terminal must be in contact 
with foil on circuit board, underneath clock mounting 
boss. 

(10) Connect clock feed wire to circuit board, if 
removed. 

(11) Install clock or tachometer screws. 
(12) Install cluster bezel to car. 

Matador 

(1) Remove cluster. 

(2) Remove printed circuit board attaching screws. 

(8) Remove instrument cluster mask and bulb in- 
dicator lens. 

(4) Remove gauge. 

(5) Install gauge. 
(6) Install cluster lens and mask. 
(7) Install circuit board. 
(8) Install cluster. 

Rally Package 

(1) Remove Rally Package cluster. 
(2) Remove housing-to-gauge assembly screws. Re- 

move housing. 
(3) Remove front plate. 
(4) Remove temperature gauge, nuts and washers. 
(5) Install temperature gauge, nuts and washers. 
(6) Install front plate. 
(7) Install housing. 

(8) Install cluster to car. 

Vacuum Gauge 

(1) Remove Rally Package cluster. 

(2) Remove housing-to-gauge assembly screws. Re- 
move housing. 

(8) Remove front plate. 
(4) Remove vacuum gauge, nuts and washers. 

(5) Install vacuum gauge, nuts and washers. 
(6) Install front plate. 
(7) Install housing. 

(8) Install cluster to car. 

INDICATOR LAMP REPLACEMENT 

Pacer 

(1) Remove instrument cluster bezel with a 

straight, firm pull. 

(2) Use fingers, padded needlenose pliers or 1/8- 
inch hose slipped over bulb and pull out of clip. 

NOTE: It is not necessary to remove bulb clip from 
cluster. 

(8) Install replacement bulb. 
(4) Install instrument cluster bezel. 
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Gremlin, Concord and AMX 

Lamp replacement requires cluster removal. Refer to 

procedures in Instrument Cluster Replacement. 

Matador 

Without Air Conditioning 

Lamp replacement does not require removal of com- 
ponents. Twist socket and remove from cluster. Replace 
bulb. 

With Alr Conditioning 

(1) Disconnect battery negative cable. 
(2) Remove instrument cluster bezel. 
(3) Remove clock attaching screws and move clock 

to obtain access to bulb. 
(4) Replace bulb. 

(5) Install clock attaching screws. 
(6) Install instrument cluster bezel. 
(7) Connect battery negative cable. 
(8) Reset clock. 

PRINTED CIRCUIT REPLACEMENT 

Pacer 

Removal 

(1) Remove instrument cluster. 

(2) Remove speedometer-to-cluster screws. 
(8) Remove CVR unit. 

(4) Remove all bulbs and bulb clips from cluster. 
Twist counterclockwise to remove. 

(5) Remove fuel gauge attaching nuts. 
(6) Remove noise suppressor if equipped with radio, 

or connector strip if not equipped with radio. 
(7) Remove printed circuit. 

Installation 

(1) Install printed circuit. 
(2) Install fuel gauge attaching nuts and tighten 

securely. 
(3) Install bulbs. 
(4) Install radio noise suppressor or connector strip. 
(5) Install CVR unit. 

(6) Install speedometer screws. 
(7) Install instrument cluster. 

Gremlin, Concord and AMX 

Removal 

(1) Remove cluster bezel assembly from car. 

(2) Remove clock or tachometer screws, if equipped. 
It is not necessary to remove clock adjusting knob. 

(3) Disconnect clock feed wire from circuit board, if 
equipped. 

(4) Remove cluster housing and circuit board-to- 
bezel screws. 

(5) Remove cluster housing and circuit board as- 
sembly from bezel. If equipped with clock, move aside as 
required. 

(6) Unplug fuel and temperature gauges from cir- 
cuit board. Do not damage face plate. 

(7) Remove lamp sockets from circuit board. 

(8) Slide circuit board to disengage from locking 
tabs on housing. 

NOTE: Circuit board cannot be slid with gauges or 
lamp sockets installed. 

(1) Slide circuit board into position on housing and 
lock behind tabs. 

(2) Install lamp sockets. 

(3) Install fuel and temperature gauges to pins on 
circuit board. 

(4) Position housing on bezel. Move clock aside, as 
required. 

(5) Install housing-to-bezel screws. 

NOTE: Clock ground wire terminal must be in contact 
with foil on circuit board, underneath clock mounting 
boss. 

(6) Connect clock feed wire to circuit board, if 
removed. 

(7) Install clock or tachometer scresw. 
(8) Install cluster bezel assembly to car. 

Matador 

Removal 

(1) Remove instrument cluster. 

(2) Remove all bulbs. Twist counterclockwise to 
remove. 
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(8) Remove radio noise suppressor and constant 
voltage regulator (CVR). 

(4) Remove circuit board attaching screws. 
(5) Remove mask and lens. 

(6) Remove gauges. 

(7) Remove printed circuit board. 

(1) Install gauges. 

(2) Install lens. 

(3) Install mask. 
(4) Install printed circuit board and attaching 

screws. 
(5) Install radio noise suppressor and CVR. 

(6) Install bulbs. 

(7) Install instrument cluster. 

CONSTANT VOLTAGE REGULATOR (CVR) REPLACEMENT 

Pacer 

(1) Remove instrument cluster. 
(2) Remove attaching screws and remove CVR. 

(3) Install CVR. Be sure terminal pins are plugged 
securely into printed circuit. Install screws. 

(4) Install instrument cluster. 

Matador 

(1) Disconnect battery negative cable. 

(2) On non-air conditioned models, reach behind 
cluster and unplug CVR. 

(3) On air conditioned models, remove cluster for 
access to CVR. 

(4) Plug CVR into printed circuit. Be sure terminals 
are seated securely. 

(5) Install cluster, if removed. 

(6) Connect battery cable. 
(7) Reset clock, if equipped. 

DIAGNOSIS AND REPAIR 
SIMPLIFICATION (DARS) 

CHARTS 

Chart 1. Charging Indicator Lamp—Electronic Regulator 1L-11 
Chart 2. Charging Indicator Lamp—Electronic Regulator = 1L-12 
Chart 3. Charging Indicator Lamp—Electronic Regulator 11-15 

Chart 4. Charging Indicator Lamp—Mechanical Regulator 11-16 
Chart 5. Charging Indicator Lamp—Mechanical Regulator 11-18 
Chart 6. Charging Indicator Lamp—Mechanical Regulator 11-21 

Chart 7. Fuel Gauge—CVAR 11-22 
Chart 8. Fuel Gauge—Magnetic 11-29 

Chart 9. Fuse Blown 1L-35 
Chart 10. Fuel Gauge and Temperature Gauge Both Malfunction  1L-37 

Chart 11. Oll Pressure Gauge 11-39 
Chart 12. Oll Pressure Lamp 1L-42 

Chart 13. Temperature Gauge—CVR 11-44 
Chart 14. Temperature Gauge—Magnetic 1L-50 

Chart 15. Temperature Indicator Lamp 11-56 
Chart 16. Temperature Indicator Lamp —1L-57 
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CHARGING INDICATOR LAMP—ELECTRONIC REGULATOR—DIAGNOSIS AND REPAIR SIMPLIFICATION (DARS) CHART 

Note: Refer to Chapter A — General Information for details on how to use this DARS chart. 

PROBLEM: ALTERNATOR Chart 1 
LAMP ON, ENGINE RUNNING 
STEP SEQUENCE RESULT 

ALTERNATOR 
LAMP OFF 

ADJUST TENSION TO 
90-115 LBS. REPLACE 
IF NECESSARY 

CHECK 
ALTERNATOR START ENGINE 
BELT ALTERNATOR 

LAMP ON 

REFER TO 
UNDER- 
CHARGE 

ALTERNATOR CONDITION 
LAMP OFF IN CHAPTER 

E ee 7 1E 

DISCONNECT See? (@)——— 
2-WIRE CONNECTOR \ “EZ 
AT ALTERNATOR ALTERNATOR CONNECT 2-WIRE 

LAMP ON CONNECTOR AT 
ALTERNATOR 

@ DISCONNECT 
WIRE FROM AU 
CAVITY IN DASH é CONNECTOR ALTERNATOR - REPAIR SHORT 
UNDER HOOD LAMP OFF IN ENGINE HARNESS 

@ START ENGINE 

ALTERNATOR 
LAMP ON 

CONNECT JUMPER 
TO CLUSTER GROUND 
PIN AND GOOD GROUND 

@ REMOVE 
INSTRUMENT Singh fs fi aimee 
roy al d NS oN ALTERNATOR LAMP REPAIR WIRE 

S ‘ ‘ BETWEEN CLUSTER UNPLUG 5 6 ; » AND DASH CONNECTOR CONNECTOR(S) ¢ 

CONNECT JUMPER BETWEEN BATTERY 
VOLTAGE SOURCE AND CLUSTER ALTERNATOR REPLACE CIRCUIT 
IGNITION FEED PIN LAMP ON BOARD 
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CHARGING INDICATOR LAMP—ELECTRONIC REGULATOR—DIAGNOSIS AND REPAIR SIMPLIFICATION (DARS) CHART 

Note: Refer to Chapter A — General Information for details on how to use this DARS chart. 

PROBLEM: ALTERNATOR LAMP OFF, Chart 2 
IGNITION ON, ENGINE NOT RUNNING 
STEP SEQUENCE RESULT 

ALTERNATOR 
LAMP ON 

IF 
FUSE 
BLOWS 

@IGNITIONON CHECK 40R 5 AMP FUSE 
IF FUSE BETWEEN ALTERNATOR REPLACE ALTERNATOR DOES 

LAMP AND SWITCH 
FUSE IF BLOWN LAMP OFF NOT BLOW 

DISCONNECT 
SEAT BELT 
BUZZER/TIMER @ FUSE BLOWS 

e FUSE DOES > > 
NOT BLOW 

CHECK FOR 
SHORTED REPLACE 

@ TURN SEAT BELT SEAT BELT 
IGNITION ON BULB BUZZER/TIMER 

CHECK REAR WINDOW 
DEFOGGER CIRCUIT 

@ WIRE FROM 
CONNECTOR TO 
SWITCH 

@ DEFECTIVE RELAY 

@ RELAY WIRED WRONG ’ 

CHECK SEAT BELT LAMP 
CIRCUIT 

@ LAMP FEED WIRE SHORTED 

@ BULB SHORTED 

@ BUZZER/TIMER WIRES 

e 

SHORTED 

SEAT BELT SWITCH 
WIRES SHORTED 

80727A 
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Chart 2 
STEP SEQUENCE RESULT 

CHECK THE FOLLOWING 
FOR PROPER OPERATION: GAUGES 

INOPERATIVE 
OIL PRESSURE LIGHT 

FUEL GAUGE 

TEMPERATURE GAUGE 

GAUGES 
OPERATE 
PROPERLY 

REPAIR IGNITION 
FEED WIRE OR 
PRINTED CIRCUIT 

DISCONNECT 
NO.1 AND 
NO. 2 WIRES @ ; ALTERNATOR 

LIGHT ON 

GROUND NO. 1 

TERMINAL WIRE 
ALTERNATOR 
LIGHT OFF 

REPAIR 

ALTERNATOR 

INSERT PAPER CLIP IN AU 
TERMINAL OF DASH CONNECTOR 
FROM UNDER INSTRUMENT PANEL 
AND GROUND CLIP 

ALTERNATOR 
LIGHT ON 

IGNITION 
SWITCH 
ON 

ALTERNATOR 
LIGHT OFF 

80727B 
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Chart 2 
STEP SEQUENCE RESULT 

REPAIR ENGINE 
COMPARTMENT 
HARNESS OR DIODE 
IN WIRE TO NO. 2 
TERMINAL OF 
ALTERNATOR 
(REFER TO 
CHAPTER 1E) 

CHECK ALTERNATOR 
INDICATOR BULB AND 

REPLACE 
IF NECESSARY 

ALTERNATOR 
LAMP ON 

@—2 
ALTERNATOR REPAIR WIRE 
LAMP OFF BETWEEN 

INDICATOR LAMP 
AND AU TERMINAL 
IN DASH CONNECTOR 

80727C 
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CHARGING INDICATOR LAMP—ELECTRONIC REGULATOR—DIAGNOSIS AND REPAIR SIMPLIFICATION (DARS) CHART 

Note: Refer to Chapter A — General Information for details on how to use this DARS chart. 

PROBLEM: ALTERNATOR Chart 3 
LAMP ON, IGNITION OFF 
STEP SEQUENCE RESULT 

ALTERNATOR 
LAMP ON 

DISCONNECT 

ALTERNATOR 
LAMP OFF 

CHECK FOR DEFECTIVE 
IGNITION SWITCH. A DEFECTIVE 
SWITCH SHOWS VOLTAGE 
WHEN KEY IS OFF 

REPLACE SWITCH ALTERNATOR 
IF DEFECTIVE LAMP OFF 
OR ADJUST 
IF NOT DEFECTIVE 

YELLOW WIRES 

ALTERNATOR 
LAMP ON 

@ LOCATE AND REPAIR 
UNINTENTIONAL IGNITION FEED 
TO INDICATOR LAMP FEED WIRE 

REPLACE 

RECTIFIER 
BRIDGE 

80728 
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CHARGING INDICATOR LAMP—MECHANICAL REGULATOR—DIAGNOSIS AND REPAIR SIMPLIFICATION (DARS) CHART | 

Note: Refer to Chapter A — General Information for details on how to use this DARS chart. 

PROBLEM: ALTERNATOR LAMP Chart 4 
ON, ENGINE RUNNING 
STEP SEQUENCE RESULT 

ALTERNATOR 
LAMP OFF 

@ ADJUST START ENGINE 
TENSION 

@ REPLACE IF ALTERNATOR 
NECESSARY LAMP ON 

CHECK 
ALTERNATOR 

REFER TO 
UNDER- 
CHARGE 
DIAGNOSIS 

DISCONNECT ORANGE 
WIRE WITH WHITE 
TRACER FROM VOLTAGE 
REGULATOR | -TERMINAL 

ALTERNATOR 
LAMP OFF 

ALTERNATOR 

IGNITION ON 

TURN ENGINE 
OFF-RETURN 
IGNITION SWITCH 
TO ON POSITION (ENGINE 
NOT RUNNING) LAMP ON 

WITH ENGINE OFF, IGNITION SWITCH 
IN ON POSITION, 

ALTERNATOR 
LAMP OFF 

DISCONNECT DASH CONNECTOR / Jl \\\ 
AT DASH PANEL ———a f }\\ 

ALTERNATOR 
LAMP ON 

CHECK FOR SHORT 
IN ENGINE HARNESS 

REPAIR IF 
NECESSARY 

80729A 
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Chart 4 
STEP SEQUENCE RESULT 

CHECK FOR SHORT BETWEEN jm 
MAIN HARNESS CONNECTOR Se TED 
AT DASH PANEL AND fo /f ~~ circuit 
PRINTED CIRCUIT y be ’ 

“Nh 
—_S ae »y A 

REPAIR 
IF NECESSARY 

MAIN 
HARNESS 
CONNECTOR 

ALTERNATOR 
LAMP OFF 

ALTERNATOR 
LAMP ON 

REPLACE INSTRUMENT CLUSTER 
PRINTED CIRCUIT 

80729B 
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CHARGING INDICATOR LAMP—MECHANICAL REGULATOR—DIAGNOSIS AND REPAIR SIMPLIFICATION (DARS) CHART 

Note: Refer to Chapter A — General Information for details on how to use this DARS chart. 

PROBLEM: ALTERNATOR LAMP OFF, Chart 9 
IGNITION ON, ENGINE NOT RUNNING 
STEP SEQUENCE RESULT 

CHECK THE FOLLOWING 
FOR PROPER OPERATION: 

GAUGES 
INOPERATIVE 

OW 
GAUGES 
OPERATE 
PROPERLY 

OIL PRESSURE LIGHT aS [- o 4 | 

FUEL GAUGE FUEL Ne ; — £ 

TEMPERATURE GAUGE 

OIL 

CHECK 4OR5 

AMP GAUGE FUSE 

REPLACE FUSE 

| 

? estes 

IGNITION ON, CHECK FOR CAUSE AND : @ FUSE 
ENGINE NOT REPLACE FUSE IF BLOWN sa OK 
RUNNING a 

DISCONNECT ORANGE WIRE WITH 
WHITE TRACER FROM VOLTAGE 
REGULATOR I-TERMINAL, AND CONNECT TO 
GROUND Jj 

REGULATOR 
la] ALTERNATOR REPLACE 

LAMP ON 

IGNITION 
SWITCH ON 

ALTERNATOR 
LAMP OFF 

ALTERNATOR 
LAMP ON 

CHECK INSTRUMENT CLUSTER 
IGNITION FEED WIRING 
REPAIR+F OPEN 

ALTERNATOR 
LAMP OFF 

80730A 
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Chart 5 
STEP SEQUENCE RESULT 

INSERT PAPER CLIP 
IN AU TERMINAL OF 
DASH CONNECTOR 
FROM UNDER INSTRUMENT 
PANEL AND GROUND CLIP 

ALTERNATOR 
LAMP ON 

IGNITION 
SWITCH 
ON 

ALTERNATOR 
LAMP OFF 

REPAIR ENGINE COMPARTMENT HARNESS, 
DASH CONNECTOR 
OR REPLACE 
DIODE IN 
I-TERMINAL 
WIRE 

CHECK FOR BURNED OUT REPLACE IF 
BUL NECESSARY 

ALTERNATOR 
LAMP ON 

ALTERNATOR 
LAMP OFF 

APPLY GROUND TO LAMP-TO-REGULATOR 
TERMINAL ON INSTRUMENT PRINTED 
CIRCUIT 

ALTERNATOR 
LAMP ON 

TURN IGNITION 
SWITCH ON 

ALTERNATOR 
LAMP OFF 

80730B 
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Chart 5 — 
STEP SEQUENCE RESULT 

EEN 
INDICATOR LAMP AND REGULATOR 

REPLACE INSTRUMENT 
PRINTED CIRCUIT 

80730C 
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CHARGING INDICATOR LAMP—MECHANICAL REGULATOR—DIAGNOSIS AND REPAIR SIMPLIFICATION (DARS) CHART 

Note: Refer to Chapter A — General Information for details on how to use this DARS chart. 

PROBLEM: ALTERNATOR Chart 6 
LAMP ON, IGNITION OFF 
STEP SEQUENCE RESULT 

DISCONNECT WIRES 

FROM ALTERNATOR 

ALTERNATOR 
LAMP OFF 

ALTERNATOR 
LAMP ON 

REPLACE DEFECTIVE POSITIVE DIODE 
IN ALTERNATOR AND DEFECTIVE 
DIODE IN 
IGNITION FEED 
WIRE TO 
ALTERNATOR 

CHECK FOR DEFECTIVE 
IGNITION SWITCH. A DEFECTIVE 
SWITCH SHOWS VOLTAGE 
WHEN KEY IS OFF 

REPLACE SWITCH 
IF DEFECTIVE vy ali 

LAMP OFF 

YELLOW WIRES 

ALTERNATOR 
LAMP ON 

@ LOCATE AND 
REPAIR 
UNINTENTIONAL 
IGNITION FEED TO 
INDICATOR LAMP 
FEED WIRE 
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FUEL GAUGE—CVR DIAGNOSIS AND REPAIR SIMPLIFICATION (DARS) CHART 

Note: Refer to Chapter A — General Information for details on how to use this DARS chart. 

PROBLEM: FUEL GAUGE NOT Chart 7 

FUNCTIONING PROPERLY CVR TYPE 
STEP SEQUENCE RESULT 

@ OBSERVE NEEDLE 
@ NOTE POSITION OF @ TURN IGNITION ON AND 

WAIT 2 MINUTES FOR FUEL GAUGE NEEDLE GAUGE TO WARM UP 
NEEOLE DOES 
NOT MOVE 

NEEDLE 
MOVES 

Cc 
< Ol BRAKES, y 

BEFORE STARTING TEST: 

NEEDLE MOVES TO 
ENGINE MUST BE WARM MAXIMUM AND STAYS 

im On BASS 

FUEL TANK MUST BE 

NEITHER COMPLETELY FULL 
NOR COMPLETELY EMPTY NEEDLE PULSATES 

MORE THAN WIDTH 

OF NEEDLE 

OAKS, S REPLACE 
CVR 

CHECK 4-AMP FUSE 
AT FUSE PANEL FUSE BLOWN 

= 
FUSE NOT BLOWN 

@ OBSERVE TEMPERATURE Sate 

TEMPERATURE GAUGE 
GAUGE NEEDLE DOES 

NOT MOVE 

ee Viz, TEMPERATURE 
GAUGE 

INDICATES 
PROPERLY 

80732A 
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Chart 7 
STEP SEQUENCE RESULT 

@ REMOVE CLUSTER CHECK FOR PRESENCE OF 

@ DO NOT DISCONNECT INSTRUMENT VOLTAGE AT GAUGE INPUT € 

CLUSTER WIRING CONNECTOR 

VOLTAGE REPLACE 
NOT PRESENT CIRCUIT BOARD 

@ CHECK 
GAUGE 
NUTS 
FOR LOOSENESS | 
AND CORROSION / VOLTAGE PRESENT 

NEEDLE 
MOVES 

“On BRAKE . 

@ GROUND 
SENDER NEEDLE DOES 
TERMINAL NOT MOVE 
OF GAUGE 

or EE. REPLACE 
GAUGE 

(Fas NEEDLE ft) ee eae 
; |] MOVES 

nt +) Ou BRAKES, “ REPAIR OPEN 
: Z CIRCUIT IN 

@ GROUND FUEL : = SENDER WIRE 
GAUGE PIN TERMINAL f i. 
ON CIRCUIT BOARD Z 

NEEDLE DOES 
NOT MOVE 

CHECK BODY-TO-ENGINE a GROUND 
GROUND STRAP NOT OK 

@ BROKEN 
@ MISSING 
@ CORRODED \' cross @ SCREWS LOOSE, MISSING et GROUND OK 

NEEDLE DROPS 
FROM MAXIMUM 

REPAIR 
GROUND 

NEEDLE REMAINS 
AT MAXIMUM 

80732B 
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Chart 7 — 
STEP SEQUENCE RESULT 

DISCONNECT SENDING UNIT 
WIRE FROM SENDING UNIT 

oe ————— 

NEEDLE DROPS 
FROM MAXIMUM 

< on BRAKES, 

NEEDLE REMAINS 
AT MAXIMUM 

CONNECT ONE TESTER 
LEAD TO GROUND 
AND ONE 
LEAD TO SENDING 
UNIT WIRE 

TURN IGNITION ON 

ADJUST TESTER TO 
SELECT OHM VALUES 
LISTED IN SENDING 
UNIT RESISTANCE 
REQUIREMENTS CHART. 
OBSERVE FUEL 
GAUGE INDICATION AT 
EACH OHM SETTING. 

GAUGE INDICATIONS 
NOT ACCURATE 
AT EACH OHM SETTING 

GAUGE INDICATIONS 
ACCURATE AT 
EACH OHM SETTING 

@ OBSERVE TEMPERATURE GAUGE 

TEMPERATURE 
GAUGE 
NEEDLE IS AT 
MAXIMUM or aS 

oa REPAIR CLUSTER GROUND 

OR REPLACE CVR 

TEMPERATURE 
GAUGE 
NEEDLE 
INDICATES 
NORMALLY 

REPLACE FUEL GAUGE 
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Chart 7 
STEP SEQUENCE RESULT 

CHECK FUEL 
TANK FOR 
DEFORMATION 

FUEL TANK 
NOT DEFORMED 

FUEL TANK REPAIR 
DEFORMED OR 

REPLACE 
FUEL TANK 

CHECK SENDING UNIT AND 
TANK FOR LOOSE 
SOLDER OR 
HUNG-UP 
FLOAT ARM 

REPAIR 
AS 
REQUIRED 

REMOVE INSTRUMENT 
CLUSTER. DO NOT 
DISCONNECT WIRE 

HARNESS CONNECT BATTERY 
NEGATIVE CABLE 

NEEDLE DROPS 
FROM MAXIMUM 

14 = 
16 

DISCONNECT 
BATTERY 
NEGATIVE CABLE 

NEEDLE REMAINS 
AT MAXIMUM 

CONNECT JUMPER 
FROM CVR CASE 
TO GROUND — 

REPAIR CVR 
GROUND WIRE 
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Chart 7 
STEP SEQUENCE RESULT 

DISCONNECT 
SENDING UNIT WIRE 
FROM CLUSTER as AN A) 

1 | = > 

St REE Bee 

REPAIR OR REPLACE 
SENDING UNIT WIRE 

NEEDLE DROPS 
FROM MAXIMUM 

ee 

as Lg eee ALY. , 

be Os | ee oa 

a SNC 
Ol BRAKES, SY = REPLACE 

NEEDLE bead 
REMAINS AT 
MAXIMUM 

CONNECT ONE TESTER 
LEAD TO GROUND 
AND ONE 
LEAD TO SENDING 

DISCONNECT UNIT WIRE 

SENDING UNIT 
WIRE 

ee 

GAUGE INDICATIONS NOT ACCURATE 
AT EACH OHM SETTING 

@ TURN IGNITION ON $s 

@ ADJUST TESTER TO 
SELECT OHM VALUES 
LISTED IN SENDING REPLACE 
UNIT RESISTANCE BAD SR DICATIONS SENDING 
REQUIREMENTS CHART. eTTING  CUNIT 
OBSERVE FUEL piece 
GAUGE INDICATION AT 
EACH OHM SETTING. 

80732E 
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Chart 7 
STEP SEQUENCE RESULT 

REMOVE INSTRUMENT CLUSTER 
AND DISCONNECT 
INSTRUMENT WIRE HARNESS 

DISCONNECT 
BATTERY 
NEGATIVE CABLE 

(+) 

(=) 

CONNECT JUMPER 
WIRE IN SERIES WITH 
4 AMP FUSE BETWEEN 
BATTERY VOLTAGE AND 
IGNITION FEED PIN TERMINAL 

CHECK GAUGE NUTS 
FOR CORROSION. REPLACE 
IF NECESSARY AND 
TIGHTEN 

CONNECT JUMPER WIRE 
FROM CVR CASE TO 
GROUND (ON GREMLIN, 
CONCORD AND AMx, 
CONNECT JUMPER WIRE 
FROM CIRCUIT BOARD 
GROUND SCREW TO 
GROUND) 

CONNECT ONE 
TESTER LEAD 
TO FUEL 
GAUGE SENDING 
UNIT PIN 
TERMINAL AND 
OTHER LEAD 
TO GROUND 

GAUGE INDICATIONS REPLACE SENDING 
ACCURATE UNIT WIRE 
AT EACH OHM SETTING 

REPEAT TEST 
WITH LEAD REMOVED 
FROM PIN TERMINAL. 
TO GAUGE S-TERMINAL GAUGE 

| | GAUGE INDICATIONS 
ACCURATE NOT OBTAINED AT EACH 

AT EACH OHM SETTING OHM SETTING 

GAUGE INDICATIONS GAUGE 
NOT ACCURATE AT EACH INDICATIONS 
OHM SETTING NOT ACCURATE 

AT EACH OHM 
ALL READINGS SETTING 
HIGH OR ALL 
READINGS LOW 

SOME READINGS 
HIGH OR LOW, 
SOME 
ACCURATE 

ae eee 

REPLACE GAUGE 

80732F 
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Chart 7 
STEP SEQUENCE RESULT 

REPLACE 
CIRCUIT 
BOARD 

REPLACE 
GAUGE 

es 

OllL BRAKE 

CONNECT OHMMETER LEADS TO GAUGE 
INPUT TERMINAL AND GAUGE SENDER TERMINAL 

@ COMPARE OHMMETER 
READING WITH VALUES LISTED 
IN GAUGE RESISTANCE VALUES CHART 

OK 
GAUG 
RESISTANCE 
CORRECT 

21 

REPLACE 
CVR 

2 aan 
GAUGE REPLACE 
RESISTANCE GAUGE 
INCORRECT 

80732G 
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FUEL GAUGE—MAGNETIC DIAGNOSIS AND REPAIR SIMPLIFICATION (DARS) CHART 

Note: Refer to Chapter A — General Informaton for details on how to use this DARS chart. 

PROBLEM: FUEL GAUGE NOT MAGNETIC Chart 8 
FUNCTIONING PROPERLY TYPE 
STEP SEQUENCE RESULT 

@ NOTE POSITION OF @ TURN IGNITION ON @® OBSERVE NEEDLE 
FUEL GAUGE 
NEEDLE 

(omne J(u) on NEEDLE DOES 
NOT MOVE 

NEEDLE 
BEFORE STARTING TEST: MOVES 

ENGINE MUST BE WARM 

NEEDLE MOVES FUEL TANK MUST BE TO MAXIMUM 
NEITHER COMPLETELY FULL AND STAYS 
NOR COMPLETELY EMPTY 

@ OBSERVE 
P 

GAUGE TL TEMPERATURE 
GAUGE 
NEEDLE DOES 
NOT MOVE 

TEMPERATURE 
GAUGE 
NEEDLE 
INDICATES 
PROPERLY 

CHECK 5-AMP FUSE WS 
AT FUSE PANEL FUSE BLOWN 

FUSE NOT BLOWN 

80733A 
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Chart 8 
STEP SEQUENCE RESULT 

@ REMOVE CLUSTER CHECK FOR PRESENCE OF 
@ DO NOT DISCONNECT INSTRUMENT 

CLUSTER WIRING CONNECTOR VRRTAGE AT Ogee a @ «) 

VOLTAGE REPLACE 
NOT PRESENT CIRCUIT 

@® CHECK 
GAUGE 
NUTS 
FOR LOOSENESS = 
AND CORROSION VOLTAGE PRESENT 

BOARD 

SENDER 
TERMINAL 
OF GAUGE 

REPLACE 
GAUGE 

NEEDLE DOES NOT MOVE 

REPAIR OPEN 
CIRCUIT IN 
SENDER WIRE 

@ GROUND FUEL 
GAUGE PIN TERMINAL 
ON CIRCUIT BOARD 

REPLACE 
CIRCUIT 

NEEDLE DOES NOT MOVE BOARD 

ENGINE CHECK BODY-TO-ENGINE 
GROUND STRAP 

GROUND 
@ BROKEN NOT OK 
@ MISSING 
® CORRODED 

/\\ cross @ SCREWS LOOSE, MISSING 
he /, MEMBER 

ad GROUND OK 

80733B 
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Chart 8 
> STEP SEQUENCE RESULT 

NEEDLE DROPS 
FROM MAXIMUM 

REPAIR 
GROUND 

rey TES MET ro 
_ URAKE AUT OL wuts) ) 

———“4 = ~ 

NEEDLE REMAINS ‘Y U +) 
= 4 E 

L AT MAXIMUM Z 
x. 

r 

DISCONNECT SENDING UNIT wont (ur (on 
WIRE FROM SENDING UNIT t 

we 

NEEDLE DROPS 
FROM MAXIMUM 

NEEDLE REMAINS 
AT MAXIMUM 

CONNECT ONE TESTER 
LEAD TO GROUND 
AND ONE 
LEAD TO SENDING 
UNIT WIRE 

@ TURN IGNITION ON 

@ ADJUST TESTER TO 
SELECT OHM VALUES 
LISTED IN SENDING 
UNIT RESISTANCE 
REQUIREMENTS CHART. 
OBSERVE FUEL 
GAUGE INDICATION AT 
EACH OHM SETTING. 

GAUGE INDICATIONS REPLACE 
NOT ACCURATE FUEL 
AT EACH OHM SETTING GAUGE 

OK 
GAUGE INDICATIONS 
ACCURATE AT 
EACH OHM SETTING 

80733C 



1L-32 POWER PLANT INSTRUMENTATION 

Chart 8 
STEP SEQUENCE RESULT 

CHECK FUEL 
TANK FOR 
DEFORMATION 

FUEL TANK 
NOT DEFORMED 

ex)— 
FUEL TANK REPAIR 
DEFORMED R 

REPLACE 
FUEL TANK 

CHECK SENDING UNIT AND 
TANK FOR LOOSE SOLDER 
OR HUNG-UP FLOAT ARM 

REPAIR AS 
REQUIRED 

DISCONNECT 
SENDING UNIT WIRE Come) Cn GED 
FROM CLUSTER 

REPAIR OR REPLACE 
SENDING UNIT WIRE 

NEEDLE DROPS 
FROM MAXIMUM 

REPLACE 
CIRCUIT 

NEEDLE REMAINS BOARD 
AT MAXIMUM 

80733D 



POWER PLANT INSTRUMENTATION 1L-33 

Chart 8 
STEP SEQUENCE RESULT 

CONNECT ONE TESTER 
LEAD TO GROUND 
AND ONE 
LEAD TO SENDING 
UNIT WIRE 

GAUGE INDICATIONS 
NOT ACCURATE 

TURN IGNITION ON AT EACH OHM SETTING 

ADJUST TESTER TO 
SELECT OHM VALUES 
LISTED IN SENDING 
UNIT RESISTANCE 
REQUIREMENTS CHART. GAUGE INDICATIONS REPLACE 
OBSERVE FUEL ACCURATE SENDING 
GAUGE INDICATION AT AT EACH OHM SETTING UNIT 
EACH OHM SETTING. 

DISCONNECT 
BATTERY 
NEGATIVE CABLE 

(+) 
REMOVE INSTRUMENT 
CLUSTER AND DISCONNECT 

(-) INSTRUMENT WIRE HARNESS 

CONNECT JUMPER 
WIRE IN SERIES WITH 
5 AMP FUSE BETWEEN 
BATTERY VOLTAGE AND 
IGNITION FEED PIN TERMINAL 

al 
CEP Vide ¢ 
oS. s| 

CHECK FUEL GAUGE NUTS 
FOR CORROSION. REPLACE 
IF NECESSARY AND TIGHTEN 

3 CONNECT JUMPER WIRE 
FROM CLUSTER GROUND 
PIN TERMINAL TO GROUND 

Cscicedl ©) 
CONNECT ONE = TESTER LEAD 
TO FUEL 
GAUGE SENDING 
UNIT PIN 
TERMINAL AND 
OTHER LEAD 
TO GROUND GAUGE INDICATIONS REPLACE SENDING 

ACCURATE UNIT WIRE 
AT EACH OHM SETTING 

REPEAT TEST WITH TESTER 
LEAD MOVED FROM PIN 

GAUGE INDICATIONS 
ACCURATE AT EACH 
OHM SETTING 

TERMINAL TO FUEL GAUGE 
OUTPUT TERMINAL 

ACCURATE GAUGE 
INDICATIONS NOT SK) | 7 OBTAINED AT EACH GAUGE INDICATIONS 
OHM SETTING NOT ACCURATE AT EACH 

OHM SETTING 
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1L-34 POWER PLANT INSTRUMENTATION 

Chart 8 
STEP SEQUENCE RESULT 

REPLACE 
CIRCUIT 
BOARD 

REPLACE 
GAUGE 
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POWER PLANT INSTRUMENTATION 1L-35 

FUSE BLOWN—DIAGNOSIS AND REPAIR SIMPLIFICATION (DARS) CHART 

Note: Refer to Chapter A — General Information for details on how to use this DARS chart. 

PROBLEM: GAUGE FUSE BLOWN Chart 9 
STEP SEQUENCE RESULT 

CONNECT 
@ SHORT CHECKER 

oO 
INDICATED 

INDICATED 

CHECK FOR _ ——: 
INTERMITTENT SHORT OTT ws === 

@ (\ ee 
\ Pig 

TO INSTRUMENT Roses 
CLUSTER | [\ & ereeny 

@ SEATBELT THERMAL TIMER/BUZZER y, 
SS, 

DISCONNECT CHECK FOR 
SEAT BELT 
THERMAL 
TIMER 

INDICATED 

SHORT REPLACE 
NOT THERMAL 
INDICATED TIMER 

80734A 



1L-36 POWER PLANT INSTRUMENTATION 

Chart 9 

STEP SEQUENCE RESULT 

DISCONNECT 
BATTERY REMOVE 
NEGATIVE INSTRUMENT 
CABLE CLUSTER 

SHORT 
INDICATED 

me 

Sy CONNECT 
BATTERY 

A) NEGATIVE 
‘ | CABLE 

DISCONNECT f == a 
— INSTRUMENT 

| WIRE HARNESS SHORT 

— CONNECTOR NOT 

FROM INDICATED 

PRINTED CIRCUIT 

CHECK WIRING WITH SHORT 
CHECKER TO FIND SHORT 

REPLACE 
SHORTED 
WIRE 
HARNESS 

CHECK CIRCUIT BOARD 
AND GAUGES 

REPAIR AS REQUIRED 

@ SHORTED BULBS (OIL, BRAKE, 
TEMPERATURE) 

@ CIRCUIT BOARD 

@ BURNED OR DEFECTIVE GAUGE 
CAUSED BY CIRCUIT BOARD 
LOSING GROUND 

@ CVR SHORTED TO GROUND 

80734B 



POWER PLANT INSTRUMENTATION 1L-37 

FUEL GAUGE AND TEMPERATURE GAUGE BOTH MALFUNCTION—DIAGNOSIS AND REPAIR SIMPLIFICATION (DARS) 
CHART 

Note: Refer to Chapter A — General Information for details on how to use this DARS chart. 

PROBLEM: NEITHER TEMPERATURE GAUGE 
NOR FUEL GAUGE OPERATES 

SEQUENCE 
CONNECT VOLTMETER TO INPUT 
SIDE OF GAUGE FUSE AND TO 

TURN IGNITION ON 

CONNECT VOLTMETER TO 
IGNITION FEED WIRE 
FEMALE CONNECTOR 
IN INSTRUMENT WIRE 
HARNESS CONNECTOR 
AND TO GOOD GROUND 

DISCONNECT 
BATTERY NEGATIVE 

INSTRUMENT —— ME 
“CLUSTER | DISCONNECT 

INSTRUMENT 
WIRE HARNESS 
CONNECTOR 

REPAIR 
OR 
REPLACE 
INSTRUMENT 
PANEL WIRE 
HARNESS 

CHECK GAUGE 
NUTS FOR 
LOOSENESS 
AND CORROSION CONNECT JUMPER 

WIRES AND VOLTMETER 

JUMPER WIRE BETWEEN CVR 
CASE AND GROUND 
JUMPER WIRE IN SERIES WITHA 
4-AMP FUSE BETWEEN BATTERY 
VOLTAGE SOURCE AND IGNITION 
FEED PIN TERMINAL ON CLUSTER 
VOLTMETER LEAD TO CVR 
INPUT TERMINAL 
VOLTMETER LEAD TO GROUND 

REPLACE, 
TIGHTEN 
OR 
CLEAN AS 
REQUIRED 

WRITE DOWN 
VOLTMETER 
INDICATION 

CONNECT 
BATTERY 
NEGATIVE 
CABLE 

VOLTMETER 
INDICATION 
DIFFERNT 
FROM STEP 

VOLTMETER 
INDICATION 
SAME AS 
STEP 1 

PACER 
MATADOR 

GREMLIN 
CONCORD 
AMX 

VOLTMETER 
INDICATION 
SAME AS 
STEP 1 

VOLTMETER 
INDICATION 
DIFFERENT 
FROM 
STEP 1 

Chart 10 

RESULT 
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1L-38 POWER PLANT INSTRUMENTATION 

Chart 10 

STEP SEQUENCE RESULT 
@ MOVE VOLTMETER 

PROBE TO GAUGE 
INPUT. 

NEEDLE SHOULD 
FLUCTUATE 

NO FLUCTUATION — <n REPLACE CVR 
(STEADY VOLTAGE) CVR 

REPLACE GAUGES 
AND CHECK FOR 

FLUCTUATION PRINTED CIRCUIT 
GROUND 

CHECK RADIO NOISE 
SUPPRESSOR OR USING SAME TEST SET-UP 
cGnenbecn te AS STEP 4, MOVE VOLTMETER VOLTMETER 

PROBE FROM CVR TERMINAL INDICATION 
ATTACHMENT TO RADIO NOISE SUPPRESSOR SAME AS 

OR CONNECTOR STRIP STEP 1 
OUTPUT TERMINAL 

VOLTMETER 
. aN INDICATION 

275 ; DIFFERENT 

FROM 
STEP 1 

CHECK GAUGE 
NUTS FOR CONNECT JUMPER 
LOOSENESS WIRES AND VOLTMETER 
AND CORROSION 

JUMPER WIRE BETWEEN GROUND 
PIN AND GROUND @ VOLTMETER 

JUMPER WIRE IN SERIES WITH A INDICATION 
4-AMP FUSE BETWEEN BATTERY SAME AS 
VOLTAGE SOURCE AND IGNITION STEP 1 
FEED PIN TERMINAL ON CLUSTER 

VOLTMETER LEAD TO FUEL GAUGE vol @ VOLTMETER UT TERMINAL INDICATION 
VOLTMETER LEAD TO GROUND DIFFERENT 

FROM 
STEP 1 

REPLACE 
CIRCUIT 
BOARD 

REPLACE 
RADIO NOISE 
SUPPRESSOR 
OR CONNECTOR 
STRIP 

80735B 



POWER PLANT INSTRUMENTATION 1L-39 
a a a eee ET 

OIL PRESSURE GAUGE—DIAGNOSIS AND REPAIR SIMPLIFICATION (DARS) CHART 

Note: Refer to Chapter A — General Information for details on how to use this DARS chart. 

PROBLEM: OIL PRESSURE GAUGE DOES Chart 11 
NOT INDICATE CORRECTLY 
STEP SEQUENCE RESULT 

@ OBSERVE GAUGE WITH ENGINE RUNNING 

GAUGE 
DOES 
NOT 

5 INDICATE 
OIL 40 

So- > 

0 GAUGE 
=: INDICATES 

DOES NOT DISCONNECT MAXIMUM 

INDICATE SENDING PRESSURE 
UNIT WIRE 
AND CONNECT Mist sects 
WIRE TO oan 
GROUND obeee 

TO 
READINGS DIAGNOSIS 
AGREE IN 

w0 +7 PSI CHAPTER 
ait , i —— 1A 
‘- | 

; READINGS 
INSTALL DO NOT | 

teh DIRECT- AGREE 
OR TOO READING + 7 PSI 
LOW MECHANICAL 

GAUGE AND 
COMPARE 
WITH CAR 
GAUGE 

Y 

7 CONNECT 
= Y JUMPER TO 

SENDER TERMINAL 
IGNITION - OF GAUGE AND 
ON, ENGINE TO GROUND 
NOT 
RUNNING 

GAUGE 
INDICATES 
MAXIMUM ’ 
PRESSURE 

REPAIR OPEN IN 
CIRCUIT BETWEEN 
SENDING UNIT AND 

NO ————— is 
VOLTAGE a (sroF) 

CHECK FOR 
BATTERY VOLTAGE LOCATE 
AT GAUGE IGNITION OPEN AND 
TERMINAL REPAIR 

VOLTAGE 

INDICATE 

80736A 



1L-40 POWER PLANT INSTRUMENTATION 

STEP 

TURN 
IGNITION 
ON 

CONNECT JUMPER 
WIRE BETWEEN 
GAUGE GROUND 
TERMINAL AND 
KNOWN GOOD 
GROUND 

Chart 11 

SEQUENCE RESULT 

@ GAUGE 

INDICATES 

REPAIR 
GROUND 
WIRE 

GAUGE 
DOES 
NOT 
INDICATE 

REPLACE 
GAUGE 

DISCONNECT 
SENDING UNIT 
WIRE 

@ SELECT 
RESISTANCE 
VALUES 
LISTED IN 
SENDING 
UNIT 
RESISTANCE 
CHART 

CONNECT 
TESTER 
J-24538 TO 
SENDING UNIT 
WIRE AND 
TO GROUND 

GAUGE 
DOES NOT 
INDICATE 
CORRECTLY 

GAUGE 
INDICATES 
CORRECTLY 

REPLACE 
SENDING 
UNIT 

80736B 



POWER PLANT INSTRUMENTATION 11-41 

Chart 11 
STEP SEQUENCE RESULT 

DISCONNECT 
WIRE FROM 
GAUGE SENDER 

; TERMINAL 

1 ; CONNECT TESTER J-24538 
TO SENDER TERMINAL 
OF GAUGE AND TO GROUND 

/ 

LY TURN 
IGNITION 

=. ON 

@ SELECT RESISTANCE 
VALUES 
LISTED IN 

DOEE Nor SENDING UNIT 
INDICATE 

RESISTANCE oe npn 
CORRECTLY 

GAUGE 

(INDICATES SS... 
CORRECTLY 

REPAIR 

SENDER WIRE 
OR CONNECTOR 

GAUGE 
INDICATES 
CORRECTLY 

REPAIR 
GAUGE 

CONNECT GROUND 
JUMPER BETWEEN WIRE 
GAUGE GROUND 
TERMINAL AND GAUGE 
KNOWN GOOD DOES 
GROUND NOT >_> 

INDICATE 
CORRECTLY 

REPLACE 
GAUGE 

80736C 



1L-42 POWER PLANT INSTRUMENTATION 

OIL PRESSURE LAMP—DIAGNOSIS AND REPAIR SIMPLIFICATION (DARS) CHART 

Note: Refer to Chapter A — General Information for details on how to use this DARS chart. 

PROBLEM: OIL PRESSURE INDICATOR Chart 12 
LAMP NOT FUNCTIONING PROPERLY 
STEP SEQUENCE RESULT 

IGNITION SWITC INDICATOR 
LAMP ON TO ON POSITION ENGINE 

NOT RUNNING) 

INDICATOR 
LAMP OFF 

REPLACE 
INDICATOR 
LAMP BULB 

© 
LAMP ON 

®) 
INDICATOR x 

= <P LAMP OFF 

START ENGINE @) 

ap erne 

ni) é)—-A)—-| ( A Ss -S=] LAMP won| 

nen LEVEL erage = 
OIL 
REQUIRED START ENGINE 

OK © 

BECK OIL LEVEL Cc 
IN ENGINE OIL LEVEL OK 

80737A 



POWER PLANT INSTRUMENTATION 11-43 

STEP 

WITH ENGINE RUNNING, 
DISCONNECT SENDING UNIT 
WIRE AT SENDING UNIT 

REMOVE SENDING UNIT. 
INSTALL DIRECT-READING 
GAUGE. VERIFY ACTUAL 
OIL PRESSURE AT ALL 
ENGINE SPEEDS. 

DISCONNECT 
SENDING UNIT 
LEAD 

SEQUENCE 

e 
INDICATOR REPAIR SHORT TO GROUND 
LAMP ON IN CIRCUIT BETWEEN 

BULB AND SENDING 
UNIT 

INDICATOR 
LAMP OFF 
(NORMAL) 

(an a ar a 

INSTALL 
REPLACEMENT OIL PRESSURE OK SENDING UNIT 

Sd 

€x) A) LOCATE 
OIL PRESSURE AND REPAIR 

LOW CAUSE OF LOW 
OIL PRESSURE 

CONNECT 
JUMPER 
BETWEEN 
SENDING UNIT 
WIRE AND GROUND 

Omrzam6, 
INDICATOR REPLACE 
LAMP ON SENDING UNIT 

@—© 
INDICATOR LOCATE AND 
LAMP OFF REPAIR OPEN 

IN CIRCUIT 
BETWEEN 
IGNITION SWITCH 
AND INDICATOR 
LAMP 
SENDING UNIT 

Chart 12 
RESULT 
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1L-44 POWER PLANT INSTRUMENTATION 
Fe a 1 oR Ee TE a ETT] 

TEMPERATURE GAUGE— CVR DIAGNOSIS AND REPAIR SIMPLIFICATION (DARS) CHART 

Note: Refer to Chapter A — General Information for details on how to use this DARS chart. 

PROBLEM: TEMPERATURE GAUGE 
NOT FUNCTIONING PROPERLY CVR TYPE = Chart 13 
STEP SEQUENCE RESULT 

@ NOTE POSITION OF @ TURN IGNITION ON AND @ OBSERVE NEEDLE 
TEMPERATURE GAUGE WAIT 2 MINUTES FOR 
NEEDLE GAUGE TO WARM UP 

NEEDLE DOES 
NOT MOVE 

RSS 

NEEDLE 
MOVES 

BEFORE STARTING TEST: 

NEEDLE MOVES 
ENGINE MUST BE WARM TO MAXIMUM 

AND STAYS < 

FUEL TANK MUST BE 
NEITHER COMPLETELY FULL 
NOR COMPLETELY EMPTY NEEDLE PULSATES 

MORE THAN WiDTH 
OF NEEDLE 

REPLACE 
CVR 

e OBSERVE FUEL GAUGE FUEL GAUGE 

NEEDLE DOES 
NOT MOVE 

FUEL GAUGE 
NEEDLE 
INDICATES 

SOPERLS CoS 

CHECK 4-AMP FUSE FUSE BLOWN 
AT FUSE PANEL 

FUSE NOT BLOWN 

80738A 



POWER PLANT INSTRUMENTATION 1L-45 

Chart 13 
STEP SEQUENCE RESULT 

@ REMOVE CLUSTER CHECK FOR PRESENCE OF 
@ DO NOT DISCONNECT INSTRUMENT VOLTAGE AT GAUGE INPUT 

CLUSTER WIRING CONNECTOR 

VOLTAGE REPLACE 
NOT PRESENT CIRCUIT BOARD 

@® CHECK 
GAUGE 
NUTS 
FOR LOOSENESS k YD — 4, 
AND CORROSION .. °° el re) VOLTAGE PRESENT 

NEEDLE 
MOVES 

@® GROUND 
SENDER 
TERMINAL 
OF GAUGE 

REPLACE 
NEEDLE DOES GAUGE 
NOT MOVE 

Oh tesKES REPAIR OPEN 
CIRCUIT IN 
SENDER WIRE 

@ GROUND TEMPERATURE 
GAUGE PIN TERMINAL 
ON CIRCUIT BOARD 

REPLACE 

= Ss NEEDLE DOES nie 

a NOT MOVE 

ENGINE 
CHECK BODY-TO-ENGINE 
GROUND STRAP 

GROUND 
NOT OK 

@® BROKEN 
@ MISSING 
@® CORRODED 
@ SCREWS LOOSE, MISSING 

GROUND OK 

80738B 



1L-46 POWER PLANT INSTRUMENTATION 

Chart 13 
STEP SEQUENCE RESULT 

a eer 
NEEDLE DROPS | |- [- oO 
FROM MAXIMUM 

Cc 

REPAIR 
GROUND 

NEEDLE REMAINS 
AT MAXIMUM 

DISCONNECT SENDING UNIT 
WIRE FROM SENDING UNIT 

NEEDLE DROPS 
FROM MAXIMUM 

~ 
we Ol BRAKES, 

SS 
NEEDLE REMAINS 
AT MAXIMUM 

< Oil BRAKES, 

CONNECT ONE TESTER 
LEAD TO GROUND 
AND ONE LEAD 
TO SENDING 
UNIT WIRE 

IGNITION ON 

@ ADJUST TESTER TO SELECT 
OHM VALUES LISTED IN 
SENDING UNIT RESISTANCE 
REQUIREMENTS CHART. 
OBSERVE TEMPERATURE 
GAUGE INDICATION AT EACH 
OHM SETTING. 

GAUGE INDICATIONS 
NOT ACCURATE 
AT EACH OHM SETTING 

OW 
GAUGE INDICATIONS REPLACE 

= ACCURATE AT SENDING 
a EACH OHM SETTING UNIT 

@ OBSERVE FUEL GAUGE 
FUEL GAUGE 
NEEDLE IS AT 
MAXIMUM 

™ 
< Ol BRAKEN, 

REPAIR CLUSTER GROUND 
OR REPLACE CVR 

FUEL GAUGE 
NEEDLE 
INDICATES 
NORMALLY 

@ 

Ce. 

Re) 

gy 
REPLACE TEMPERATURE GAUGE 

80738C 



POWER PLANT INSTRUMENTATION 1L-47 

STEP SEQUENCE 

CONNECT BATTERY 
NEGATIVE CABLE 

rs 

Le 
Ol BRAKE | 

DISCONNECT REMOVE INSTRUMENT C<s2 An See 
BATTERY CLUSTER. DO NOT Ad 
NEGATIVE DISCONNECT WIRE 
CABLE HARNESS 

C 

NEEDLE DROPS 
FROM MAXIMUM 

c 
Ol BRAKE | 

CONNECT JUMPER FROM CVR CASE TO GROUND 
NEEDLE REMAINS 
AT MAXIMUM 

REPAIR CLUSTER 
GROUND WIRE 

DISCONNECT 
SENDING UNIT WIRE 
FROM CLUSTER 

REPAIR OR REPLACE 
NEEDLE DROPS SENDING UNIT WIRE 

FROM MAXIMUM 

bara 
= REPLACE 

NEEDLE CIRCUIT 

REMAINS AT BOARD 
MAXIMUM 

CONNECT ONE TESTER 
LEAD TO GROUND 
AND ONE LEAD 
TO SENDING 
UNIT WIRE 

GAUGE INDICATIONS NOT ACCURATE 
AT EACH OHM SETTING 

@ ADJUST TESTER TO 
SELECT OHM VALUES 
LISTED IN SENDING 
UNIT RESISTANCE 
REQUIREMENTS CHART. 
OBSERVE TEMPERATURE GAUGE INDICATIONS REPLACE 
GAUGE INDICATION AT ACCURATE SENDING 
EACH OHM SETTING. AT EACH OHM SETTING UNIT 

Chart 13 
RESULT 

80738D 



1L-48 POWER PLANT INSTRUMENTATION 

Chart 13 
STEP SEQUENCE RESULT 

REMOVE INSTRUMENT CLUSTER 
AND DISCONNECT 
INSTRUMENT WIRE HARNESS 

DISCONNECT 
BATTERY 
NEGATIVE CABLE 

CONNECT JUMPER 
WIRE IN SERIES WITH 
4 AMP FUSE BETWEEN 
BATTERY VOLTAGE AND 
IGNITION FEED PIN TERMINAL 

CHECK GAUGE NUTS 
FOR CORROSION. REPLACE 
IF NECESSARY AND 
TIGHTEN 

CONNECT JUMPER WIRE 
FROM CVR CASE TO 

CONNECT ONE 
TESTER LEAD 
TO TEMPERATURE 
GAUGE SENDING 
UNIT PIN 
TERMINAL AND 
OTHER LEAD 
TO GROUND 

GAUGE INDICATIONS REPLACE SENDING 
ACCURATE UNIT WIRE 
AT EACH OHM SETTING 

REPEAT TEST 
WITH LEAD MOVED 
FROM PIN TERMINAL 
TO GAUGE S-TERMINAL GAvice 

| i} | ACCURATE bird en dhe 
GAUGE INDICATIONS ee, 
NOT OBTAINED 

OHM SETTING AT EACH OHM SETTING 

Oy 
GAUGE 
INDICATIONS 
NOT ACCURATE 
AT EACH OHM 
SETTING 

80738E 



STEP 

REPLACE 

REPLACE 
GAUGE 

POWER PLANT INSTRUMENTATION 1L-49 

Chart 13 
SEQUENCE RESULT 

= 
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1L-50 POWER PLANT INSTRUMENTATION 
SSE a LT TT TIT IT ITEC TT ETE IETS DOTTIE 

TEMPERATURE GAUGE—MAGNETIC DIAGNOSIS AND REPAIR SIMPLIFICATION (DARS) CHART 

Note: Refer to Chapter A — General Information for details on how to use this DARS chart. 

MRS Meares =§=9MAGNETIC § Chart 14 
NOT FUNCTIONING PROPERLY TYPE 
STEP SEQUENCE RESULT 

@ NOTE POSITION OF @ TURN IGNITION ON AND @ OBSERVE NEEDLE 
TEMPERATURE GAUGE WAIT 2 MINUTES FOR (Cuan ccc) 
NEEDLE GAUGE TO WARM UP 

NEEDLE DOES 
NOT MOVE 

NEEDLE 

BEFORE STARTING TEST: Maes 

ENGINE MUST BE WARM 

NEEDLE MOVES || 
FUEL TANK MUST BE TO MAXIMUM 
NEITHER COMPLETELY FULL AND STAYS 
NOR COMPLETELY EMPTY 

FUEL GAUGE @ OBSERVE FUEL GAUGE NEEDLE DOES 

NOT MOVE 

FUEL GAUGE 
NEEDLE 
INDICATES 
PROPERLY 

CHECK 5-AMP FUSE 
AT FUSE PANEL 

FUSE BLOWN 

FUSE NOT BLOWN 

80739A 



POWER PLANT INSTRUMENTATION 1L-51 

Chart 14 
STEP SEQUENCE RESULT 

@ REMOVE CLUSTER 
@ DO NOT DISCONNECT INSTRUMENT Corekee | PRESENCE OF 

CLUSTER WIRING CONNECTOR TAGE AT GAUGE INPUT 

VOLTAGE REPLACE 
NOT PRESENT CIRCUIT 

BOARD 

FOR LOOSENESS —— 
AND CORROSION 

VOLTAGE 
PRESENT 

NEEDLE 
MOVES 

° See NEEDLE DOES 

TERMINAL NOT MOVE 
OF GAUGE 

REPLACE GAUGE 

NEEDLE | i REPAIR OPEN 
CIRCUIT IN 

ee SENDER WIRE 

@ GROUND TEMPERATURE —L. Ss NEEDLE DOES | REPLACE 
GAUGE PINTERMINAL = NOT MOVE CIRCUIT 
ON CIRCUIT BOARD BOARD 

CHECK BODY-TO-ENGINE 
GROUND STRAP 

GROUND 
NOT OK 

@ BROKEN 
@ MISSING 
@ CORRODED 
@ SCREWS LOOSE, MISSING 

CROSS- GROUND 
OK 

NEEDLE DROPS 
FROM MAXIMUM 

REPAIR 
GROUND 

NEEDLE REMAINS 
AT MAXIMUM 

80739B 



1L-52 POWER PLANT INSTRUMENTATION 

Chart 14 
STEP SEQUENCE RESULT 

DISCONNECT SENDING UNIT 
WIRE FROM SENDING UNIT 

4 

ee 

i 

v4 

Lge es 

= a 

NEEDLE DROPS 
FROM MAXIMUM 

NEEDLE REMAINS 
AT MAXIMUM 

ie 

CONNECT ONE TESTER 
LEAD TO GROUND 
AND ONE LEAD 
TO SENDING 
UNIT WIRE 

10 
TEMPERATURE GAUGE INDICATIONS 
NOT ACCURATE 
AT EACH OHM SETTING 

@ TURN IGNITION ON 

@ ADJUST TESTER TO 
SELECT OHM VALUES 
LISTED IN SENDING 
UNIT RESISTANCE 
REQUIREMENTS CHART. 
OBSERVE TEMPERATURE 
GAUGE INDICATION AT — 

EACH OHM SETTING. ae TEMPERATURE GAUGE INDICATIONS REPLACE 
ACCURATE AT SENDING 
EACH OHM SETTING UNIT 

@ OBSERVE FUEL GAUGE 

FUEL GAUGE 
NEEDLE IS AT 
MAXIMUM 

REPAIR CLUSTER GROUND 

FUEL GAUGE 
NEEDLE 
INDICATES 
NORMALLY 

REPLACE TEMPERATURE GAUGE 

80739C 



POWER PLANT INSTRUMENTATION 1L-53 

Chart 14 
) STEP SEQUENCE RESULT 

REMOVE INSTRUMENT (Conant )(— aut 
CLUSTER. DO NOT 

DISCONNECT DISCONNECT WIRE 
BATTERY HARNESS — giv 
NEGATIVE CONNECT BATTERY asl 
CABLE NEGATIVE CABLE eee 

E 

NEEDLE DROPS 
FROM MAXIMUM 

——————— 
Oman | ae ) (BRAKE Aut 

—— 

Ne 

- 

CONNECT JUMPER FROM NEEDLE REMAINS 
GROUND PIN TO GROUND AT MAXIMUM 

REPLACE CLUSTER 
GROUND WIRE 

SS 
(Conant )( aur on) 

DISCONNECT 
NEEDLE DROPS 

SENDING UNIT WIRE FROM MAXIMUM 
FROM CLUSTER 

REPAIR OR REPLACE 
SENDING UNIT WIRE 

(ui }U Aur on (im) { UTS. 

NEEDLE REMAINS 
AT MAXIMUM 

REPLACE CIRCUIT 
BOARD 

me, [es 
DISCONNECT \ 
SENDING UNIT 
WIRE 

CONNECT ONE TESTER 
LEAD TO GROUND 
AND ONE LEAD 
TO SENDING 
UNIT WIRE 

GAUGE INDICATIONS NOT ACCURATE 
AT EACH OHM SETTING 

@ ADJUST TESTER TO 
SELECT OHM VALUES 
LISTED IN SENDING 
UNIT RESISTANCE 
REQUIREMENTS CHART. 
OBSERVE TEMPERATURE GAUGE INDICATIONS REPLACE 
GAUGE INDICATION AT — ACCURATE SENDING 
EACH OHM SETTING. a AT EACH OHM SETTING UNIT 

80739D 



1L-54 POWER PLANT INSTRUMENTATION 

STEP 

DISCONNECT 
BATTERY 
NEGATIVE CABLE 

(+) 

CONNECT JUMPER 
WIRE IN SERIES WITH 
5-AMP FUSE BETWEEN 
BATTERY VOLTAGE AND 
IGNITION FEED PIN TERMINAL 

CONNECT ONE 
TESTER LEAD 
TO TEMPERATURE 
GAUGE SENDING 
UNIT PIN 
TERMIN ND 
OTHER LEAD GAUGE INDICATIONS 

TO GROUND ACCURATE 
AT EACH OHM SETTING 

S) 
ACCURATE GAUGE INDICATIONS 
NOT OBTAINED 
AT EACH OHM SETTING 

SEQUENCE 

Chart 14 
RESULT 

REMOVE INSTRUMENT CLUSTER 
AND DISCONNECT 
INSTRUMENT WIRE HARNESS 

CHECK TEMPERATURE 
GAUGE NUTS FOR 
CORROSION. REPLACE IF 
NECESSARY AND TIGHTEN 

CONNECT JUMPER WIRE 
FROM CLUSTER 
GROUND PIN 
TERMINAL TO 
GROUND 

REPLACE SENDING 
UNIT WIRE 

REPEAT TEST WITH 
TESTER LEAD 
MOVED FROM 
PIN TERMINAL 

17 
GAUGE 
INDICATIONS 
ACCURATE 
AT EACH 
OHM SETTING 

o)—-O 
GAUGE 
INDICATIONS 
NOT ACCURATE 
AT EACH OHM 
SETTING 

TO TEMPERATURE 
GAUGE OUTPUT 
TERMINAL 

80739E 



POWER PLANT INSTRUMENTATION 1L-55 

Chart 14 
STEP SEQUENCE RESULT 

REPLACE 
CIRCUIT 
BOARD 

a F Tt 4% 
U E | 

| E M | 
| E o ct | 

} 

REPLACE 

GAUGE 



1L-56 POWER PLANT INSTRUMENTATION 

TEMPERATURE INDICATOR LAMP—DIAGNOSIS AND REPAIR SIMPLIFICATION (DARS) CHART 
Note: Refer to Chapter A — General Information for details on how to use this DARS chart. 

PROBLEM: TEMPERATURE INDICATOR Chart 15 
LAMP DOES NOT LIGHT WITH 
IGNITION IN START POSITION 

SEQUENCE RESULT 

D << Sp INDICATOR 
N= LAMP ON 

as IGNITION 

START 

INDICATOR 
LAMP OFF 

DISCONNECT SENDING UNIT 
WIRE FROM SENDING UNIT 

Ch «A 

4 TURN IGNITION TO ON 

—& 

=f = Se 

Sf INDICATOR REPAIR WIRE BETWEEN 
LAMP ON IGNITION SWITCH G-2 

! —* TERMINAL AND BULB 
OR REPLACE SWITCH 

INDICATOR 
LAMP OFF 

CHECK 
CONTINUITY 
OF BULB 

BULB NOT OK REPLACE BULB 

LOCATE AND REPAIR 
OPEN IN CIRCUIT 
BETWEEN IGNITION 
SWITCH TERMINAL 
G2 AND BULB 
AND BETWEEN 
BULB AND 
SENDING UNIT 



POWER PLANT INSTRUMENTATION 1L-57 

TEMPERATURE INDICATOR LAMP—-DIAGNOSIS AND REPAIR SIMPLIFICATION (DARS) CHART 

PROBLEM: TEMPERATURE INDICATOR Chart 16 
LAMP DOES NOT GO OFF WITH ENGINE 
RUNNING (NO OVERHEAT CONDITION) 

STEP SEQUENCE RESULT 

RUNNING 

REPLACE oe 
SENDING UNIT 



NOTES 
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CIRCUITS AND 
SCHEMATICS 

Page Page 
AMX 1L-63 Specifications—AMX  1L-62 

Concord 1L-63 Spectications—Concord 11-62 
Gremlin 1L-63 Specifications—Gremlin 1L-62 
Matador 11-65 Specifications—Matador 11-64 

Pacer 1L-61 Specifications—Pacer 1L-60 
Rally Package 11-67 Specifications—Rally Package —1L-66 
Special Tools 11-68 

The information on the following pages is arranged by 
car line. Locate the appropriate page and fold the flap 
outward. Note that the separate indicator and gauge 
schematics are printed on the fold-out. 

80233 

For convenient reference while working through a 
diagnosis procedure, leave the flap folded out while re- 
ferring to the appropriate DARS charts. 

80234 



1L-60 POWER PLANT INSTRUMENTATION 
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SPECIFICATIONS—PACER 

Fuel Gauge Sending Unit Resistance (Ohms) 

Fuel Gauge Resistance (internal) 

80452 

Oll Pressure Indicator Sending Unit Calibration 

80453 

Temperature Indicator Sending Unit Calibration 

80454 
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1L-62 POWER PLANT INSTRUMENTATION 

SPECIFICATIONS—GREMLIN, CONCORD AND AMX 

Fuel Gauge Sending Unit Resistance (Ohms) 

Fuel Gauge Resistance (internal) 

80456 

Oll Pressure Indicator Sending Unit Calibration 

80457 

Temperature Gauge Sending Unit Resistance (Ohms) 

Bottom Top of cicom | Samm | Seat | men | 

80458 

Temperature Gauge Resistance (internal) 

80459 
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1L-64 POWER PLANT INSTRUMENTATION 

SPECIFICATIONS—MATADOR 

Fuel Gauge Sending Unit Resistance (Ohms) 

Fuel Gauge Resistance (internal) 

80461 

Oll Pressure Indicator Sending Unit Calibration 

80462 

Temperature Gauge Sending Unit Resistance (Ohms) 

Beginning Top of 

130° F 185° F 245° F 268° F 

[masts [acim [toot [comme | 
80463 

Temperature Gauge Resistance (internal) 

80464 
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Circuits and 
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1L-66 POWER PLANT INSTRUMENTATION 

SPECIFICATIONS—RALLY PACKAGE 

Ammeter Calibration 

Si ender ae 

80465 

Oil Pressure Sending Unit Resistance (Ohms) 

240 

80466 

327.5 ohms + 5% 

80467 

Temperature Gauge Sending Unit Resistance (Ohms) 

81.6 ohms + 5% 

327.5 ohms + 5% 

80469 

Tachometer Calibration 

0 Hz O+ 25 
4 CYLINDER 50 Hz 1500 + 120 

150 Hz 4500 + 120 

0 Hz 

6 CYLINDER 75 Hz 

225 Hz 

0 Hz 

8 CYLINDER 100 Hz 

300 Hz 

*Using Square-Wave Generator 

0+ 25 

1500 + 120 

4500 + 120 

O+ 25 

1500 + 120 

4500 + 220 

80470 
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Rally Package 
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1L-68 POWER PLANT INSTRUMENTATION 

Special Tools 

INSTRUCTIONS 

J-24538 
FUEL AND TEMPERATURE 
GAUGE TESTER 

J-8681 
SHORT CHECKER 

J-21008 
CONTINUITY LIGHT 
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Timing chain, six-cylinder .................. 
Torqueintormaonlessceseses oer oe ree 

Torque specifications, battery 
Torque specifications, cooling system ....... 

Torque specifications, eight-cylinder engine . 
Torque specifications, four-cylinder engine. . 

Torque specifications, ignition system, 
MCCHAMICAlIA tion eae eee 

Torque specifications, ignition system, solid 

state 

Torque specifications, six-cylinder engine ... 
Torque specifications, spark control......... 
Torque specifications, starting system 

Torx-head fasteners 
MOWING ae taser nite ones ta tare eis en carats 
Towing safety precautions .................. 
Transmission controlled spark (TCS) system 

Trigger wheel, solid state ignition ........... 
Mrimmiumiberes. ia. ck ee eee cates wes cet 
Troubleshooting, cooling system ............ 

Troubleshooting, starting system ........... 

Tune-up specifications, on-car, four-cylinder 
EN QIN Gora meer esc ereysStege tae nls siete ators uiatature's 

Tune-up specifications, on-car, six- and eight- 
CVMIMGET ENGINES esac treet stele teltor tes 

Turning radius (steering arm) stops, lube ... 

U 

U.S. emission control service..............+. 

Unit body identification plate ............... 
Unscheduled maintenance .................. 

WiNidecoding chart sasccce dooce sete ine ton eveters A-6 
Vacuum connections, maintenance................ B-14 

VWacuummeauce diagnosisias: ae eeree eeerittn ieee 1L-5 

Vacuumpaugeoperationccn s.ceecmeneieee ant si 1L-4 

Vacuum unit, mechanical ignition system ......... 1G-8 

Vacuum unit, solid state ignition................. 1G-24 

Valve springs, eight-cylinder...................-5 1B-82 

Valve springs, four-cylinder ...................+- 1B-14 
Valveispnings) six-CVllnG@eleeacrse en sees sree 1B-44 

Valve train, eight-cylinder .«...........-....++++% 1B-80 

Walveitralietour-cylInGer cmaceacecsieirriesesecreir 1B-6 

Walveitrainwsix-evlinderia.csctse sa caclaencete 1B-42 

Walveseight-cylinder ... .oe...c0c.0 ones orto eisniue 1B-80 

Walvesttour=cylinder . 5:0... 2. «/tterieetds aero 1B-12 

Vial veSaSixe@VNNG Or v4... evs aisis orn meedye agit laeiot 1B-42 
Vehicle build sequence number ...............-0005 A-7 
Vehicle identification number (VIN) ............... A-6 

Vehiclesafety- sticker’ ::siyc. cescrtectlaciers weeettrerrany nesore A-7 

Vibration damper, eight-cylinder 
Vibration damper, six-cylinder................005 
Voltage regulator description, eight-cylinder ..... 1E-15 

Voltage regulator description, four-cylinder....... 

Voltage regulator description, six-cylinder ........ 

Voltage regulator replacement, eight-cylinder.... 1E-27 

Warnings andicaubionsivgqacdsiec caso de ccs soe efeitos A-1 

Water pumip description nies daca ajc rnom wrens ir 1C-1 
Wiatermpumipypullleyigs tts spr ssroste nc y- cs wera 1C-20 

Wea ter DUMP iteStS saceai cei wicccrs/yereascts srcienetel nel gon ier 1C-13 

Windshield and wiper blade elements, 
MIAINGENAN COR as. « .c.<\0 cess entieranecreii ee tare B-17 

Windshield washer solution ..............0.0+..000- B-17 

WhnGertn ai bem an Ge, We. oes sities terecsincortepecn der antes B-8 

Wiring diagram-oil and ammeter gauges, fleet ..... C-2 

Wining diagrams)... <.aiitoat bard ci gaara rate ts W-1 
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W-2 WIRING DIAGRAMS 

Component Grid Locator 

Pacer 

NOMENCLATURE LOCATION 

A/C Compressor 
A/C Thermostat 
Accessory Light Connector 
Alternator, 6 Cylinder (Delco) 
Auto. Trans. Neutral & Back-up Light Switch 
Back-up Lamp, Left Rear 
Back-up Lamp, Right Rear 
Battery 
Blower Motor 
Blower Motor Resistor 
Body Ground 
Body Ground on Dash Panel 
Body Harness Connector 
Brake Failure Warning Light Switch 
Electronic Control Unit 
Cigar Lighter 
Coil 
Courtesy Lamp, Connector 
Dash Connector 
Dimmer Switch 
Directional Signal Flasher 
Directional Signal Switch 
Distributor 
Dome Lamp 
Door Switch, Left 
Door Switch, Right 
Fuse Panel 
Fusible Link Horn Relay 
Fusible Link, Ignition Switch Circuit 
Fusible Link, Splice “L” 
Fusible Link, Starter Main Wire Harness 
Hazard Flasher 
Headlamp, Left Side 
Headlamp, Right Side 
Headlamp Switch 
Headlamp Warning Buzzer 
Headlamp & Wiper Switch Light 
Heater Blower Switch 
Heater Control Lamp 
Horn (High Note, Optional) 
Horn (Low Note) 
Horn Contact 
Horn Relay 
Ignition Switch 
Instrument Cluster Circuit Panel 
Key Alarm Contacts 
Key & Headlamp Warning Buzzer 
License Lamp Assembly (66 Only) 
License Lamp Assembly, Left (68 Only) 
License Lamp Assembly, Right (68 Only) 
Liftgate Switch (68 Only) 
Liftgate Switch (66 Only) 
Oil Pressure Sending Unit 
Parking Brake Light Switch 
Parking Lamp, Left Side 
Parking Lamp, Right Side 
Seat Belt Buzzer 
Seat Belt Switch, Driver 
Sending Unit, Gas Tank 
Sending Unit, Water Temperature 
Side Marker Lamp, Left Front 
Side Marker Lamp, Left Rear 
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Splice “A” 
Splice “B” 
Splice “C” 
Splice “E” 
Splice “J” 
Splice “H” 
Splice “L” 
Splice “P” 
Splice “U” 
Splice “V” 
Splice “W” 
Splice “X” 
Splice “Z” 
Starter 
Starter Solenoid 
Steering Column Connector 
Stoplight Switch 
Tail Lamp Assembly, Left Rear 
Tail Lamp Assembly, Right Rear 
Tail — Stop — Turn Lamp, Left Rear 
Tail — Stop — Turn Lamp, Right Rear 
Thermo Timer 
Third Gear Switch (On Trans.) 
Throttle Closing Solenoid 
Transmission Control Spark (TCS) Solenoid 
Windshield Washer Reservoir & Motor, 

Electric 

Windshield Circuit Breaker 

Windshield Wiper Motor 
Windshield Wiper Switch 

NOMENCLATURE 

Side Marker Lamp, Right Front 
Side Marker Lamp, Right Rear 

LOCATION 
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WIRING DIAGRAMS W-3 
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Wiring Diagram 
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HEADLAMP 
TRADE #6014 BULB 

WHITE 
LT. GREEN 
BLACK 

LO-BEAM 

HI-BEAM 

PARKING LAMP 

TRADE #1157 BULB 

TURN 

OPTIONAL HIGH 
NOTE HORN 
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BROWN W/TR-20GA. 

BLACK-16GA. 

LOW NOTE HORN 

Vax. 

HI-BEAM 

Ul 
SIDEM 

SIDE MARKER LAMP 
TRADE #194 BULB 

TRADE #194 BULB 

HORN RELAY 

GRAY 

TARTER CABLE 
FUSIBLE LINK—REPLACE WITH STARTER § e 
HYPALON INSULATED 16 GAUGE SOLENOID BLACK 
COPPER WIRE ONLY 

STARTER 

NOT USED 
WITH MANUAL 
TRANS. 

PINKs 

CASE GROUND 
(MANUAL TRANS.) 

LT. BLUE-18GA. 

BATTERY 

FUSIBLE LINK—REPLACE I 
WITH HYPALON INSULATED SPLICE "A" 
20 GAUGE COPPER WIRE ONLY (BATTERY) 

oe was 
: | “BLACK-16GA.5 

1 ALTERNATOR JBATTERY ! | aA oe a an oom em { JOPTIONAL SOLENOIL 
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SPLICE SPLICE SPLICE "L" S23<9 
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3 = brau9 
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LIGHT SWITCH 
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BLOWER 
MOTOR 

WINDSHIELD WIPER 
MOTOR 

DASH PANEL 
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1 2 > 4 3 
SIDE MARKER LAMP 
TRADE #194 BULB I ! 

1 | HORN RELAY 

FUSIBLE LINK-REPLACE I | 
WITH HYPALON INSULATED BRAKE FAILURE WARNING 
20 GAUGE COPPER WIRE ONLY LIGHT SWITCH 

GRAY. -s-1 

PINE TARTER SOLENOID FUSIBLE LINK-REPLACE STA L 
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= CASE x 
WHITE GROUND Z Q 
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ELECTRONIC 
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TRADE #194 BULB 
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W-8 WIRING DIAGRAMS 

Component Grid Locator 

Matador 10 Series 

NOMENCLATURE LOCATION NOMENCLATURE LOCATION 

Accessory Connector : Sending Unit, Gas Tank D-10 
A/C Compressor : Sending Unit, Water Temperature D-2 
A/C Temperature Sensor : Side Marker Lamp, Left Front E-1 
A/C Thermostat 5 Side Marker Lamp, Left Rear E-10 

>wODWOOM 
MONNDYAOH =p ®w 

A/C Micro Switch Connector Side Marker Lamp, Right Front A-1 
Alternator, Six-Cy!. (Delco) a Side Marker Lamp, Right Rear A-10 
Alternator, Eight-Cyl. (Motorcraft) - Splice “A” A-2 
Ash Receiver Lamp - Splice “D” D-6 
Auto. Trans. Neutral & Back-up Lamp Switch D- Splice “E” A-7 
Back-up Lamp, Left C-11 Splice “F” A-6 
Back-up Lamp, Right C-11 Splice “H” C-7 
Battery A-2 Splice “J” A-7 
Blower Motor B-4 Splice “L” D-3 
Blower Motor Resistor B-4 Splice “N” E-1 
Body Ground C-10 Splice “P” B-1 
Body Ground on Dash Panel D-2 Splice “Q” D-2 
Body Harness Connector E-8 Splice “R” B-1 
Brake Failure Warning Light Switch A-4 Splice “S” E-10 
Cigar Lighter A-7 Splice “T” A-10 
Clock A-6 Splice “U” C-11 
Coil C-2 Splice “V" C-10 

Courtesy Lamp, Left Side D-9 Splice “W” D-10 
Courtesy Lamp, Right Side B-9 SSI Electronic Control Unit A-3 
Dash Connector D-4 Starter B-3 
Dimmer Switch E-5 Starter Solenoid A-3 
Directional Signal Flasher D-7 Steering Column Connector C-7 
Directional Signal Switch C-8 Stop Lamp Switch D-8 
Distributor C-2 Tail & Stop Lamp, Left Inner D-11 
Dome Lamp C-1 Tail & Stop Lamp, Left Outer E-dit 
Door Switch, Left E- Tail & Stop Lamp, Right Inner B-11 
Door Switch, Right B Tail & Stop Lamp, Right Outer A-11 
Fuse Panel A Third Gear Switch (On Trans.) C-2 
Fusible Link, Horn Relay A- Throttle Closing Solenoid D-2 
Fusible Link, Ignition Switch Solenoid Circuit A- Transmission Control Spark (TCS) Solenoid D-2 
Fusible Link, Starter Solenoid. A- Voltage Regulator, Eight-Cyl. B-2 
Glove Box Lamp A- Windshield Washer Reservoir & Motor, 
Hazard Flasher D- Electric E-2 
Headlamp, Left Side Windshield Wiper Motor C-4 
Headlamp, Right Side F Windshield Wiper Switch C-6 
Headlamp Switch 
Headlamp & Wiper Switch Lamp 
Heater Rear Window Connector 
Heater Blower Switch 
Heater Control Lamp 
Horn Switch 
Horn, Left Side 
Horn Relay 
Horn, Right Side 
Ignition Switch 
Instrument Cluster Circuit Panel 
Instrument Panel Ground 
Key Alarm Switch 
Key & Headlamp Warning Buzzer 
License Lamp Assembly 
Lamp Ground Screw In Trunk 
Oil Pressure Sending Unit 
Parking Brake Lamp Switch 
Parking Lamp, Left Side 
Parking Lamp, Right Side 
Radio Connector 
Resistance Wire, Splice “L” 
Seat Belt Buzzer/Timer 
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W-10 WIRING DIAGRAMS 

Component Grid Locator 

Matador 80 Series 

NOMENCLATURE LOCATION NOMENCLATURE LOCATION 

A/C Compressor C-1 Resistance Wire, Splice “L” D-3 
A/C Micro Switch Connector B-5 Seat Belt Buzzer C-8 
A/C Temperature Sensor C-1 Sending Unit, Gas Tank D-10 
A/C Thermostat B-5 Sending Unit, Water Temperature D-2 
Alternator, Six-Cyl. (Delco) B-2 & C-2 Side Marker Lamp, Left Front E-1 
Alternator, Eight-Cyl. (Motorcraft) B-2 Side Marker Lamp, Left Rear E-11 
Ash Receiver Lamp A-7 Side Marker Lamp, Right Front A-1 
Auto. Trans. Neutral & Back-up Lamp Switch D-2 Side Marker Lamp, Right Rear A-11 
Back-up Lamp, Left D-11 Splice “A” A-2 
Back-up Lamp, Right B-11 Splice “B” B-2 
Battery A-2 Splice “C” D-7 
Blower Motor B-4 Splice “D” D-6 
Blower Motor Resistor B-4 Splice “E” A-7 
Body Ground C-11 Splice “F” A-6 
Body Ground on Dash Panel A-7 Splice “H” B-7 
Body Harness Connector E-8 Splice “J” A-6 
Brake Failure Warning Light Switch A-4 Splice “L” D-3 
SSI Module A-3 Splice “N” E-1 
Cargo Lamp (Wagon Only) C-10 Splice “P” B-1 
Cargo Lamp Switch (Wagon Only) C-10 Splice “Q” D-1 
Cigar Lighter A-7 Splice “R” B-1 
Clock A-5 Splice “S” E-11 
Coil C-2 Splice “T” B-10 
Courtesy Lamp, Left Side D-9 Splice “U” C-11 
Courtesy Lamp, Right Side B-9 Splice “V" D-10 
Dash Connector C-4 Splice “W" D-10 
Dimmer Switch E-5 Starter B-3 
Directional Signal Flasher E-7 Starter Solenoid A-2 
Directional Signal Switch C-7 & C-8 Steering Column Connector C-7 
Distributor C-2 Stoplight Switch D-7 
Dome Lamp C-10 Tail & Stop Lamp, Left Inner D-11 
Door Switch, Left Front D-8 Tail & Stop Lamp, Left Outer E-11 
Door Switch, Left Rear E-8 Tail & Stop Lamp, Right Inner B-11 
Door Switch, Right Front B-9 Tail & Stop Lamp, Right Outer A-11 
Door Switch, Right Rear A-9 Thermo Timer C-9 
Fuse Panel A-9 & E-6 Third Gear Switch (On Trans.) C-2 
Fusible Link, Horn Relay A-2 Throttle Closing Solenoid D-2 
Fusible Link, Ignition Switch Solenoid Circuit A-7 & B-7 Transmission Control Spark (TCS) Solenoid D-2 
Fusible Link, Starter Solenoid A-2 Trunk Lamp D-10 
Glove Box Lamp A-8 Voltage Regulator, Eight-Cyl. B-2 
Hazard Flasher D-6 Windshield Washer Reservoir & Motor, 
Headlamp, Left Side E-1 Electric E-2 
Headlamp, Right Side A-1 Windshield Wiper Motor C-4 
Headlamp Switch D-6 Windshield Wiper Switch C-6 
Headlamp & Wiper Switch Light C-6 
Heater Blower Switch A-5 
Heater Control Lamp A-5 
Horn Contact C-7 
Horn, Left Side (Low) D-1 
Horn Relay A-2 
Horn, Right Side (High) B-1 
Ignition Switch B-8 
Instrument Cluster Circuit Panel A-6 & B-6 
Instrument Panel Ground A-7 
Key Alarm Contacts C-7 
Key & Headlamp Warning Buzzer C-6 
License Lamp Assembly C-11 
Light Ground Screw in Trunk C-11 
Oil Pressure Sending Unit C-3 
Parking Brake Light Switch B-7 
Parking Lamp, Left Side D-1 
Parking Lamp, Right Side B-1 
Radio Connector B-5 
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